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YI'|Jnuj/claul wn3bbu kJlob, “OHy Taletaukaéan TcHy”ua!l
|eptmicin” noTM o‘uwny yo‘llantalar Ta)Tna8w T3> IkkincHL LUSrT
bo'l|1>, u oMy o'umy ymnlantn§ Tubarkl8-lexwk Ttmla\ag85lHlan
1klHwW nt‘l)allanuan 380-450 8oa*Hk Wa”ur ab08léa yorlpgan.
Alvmnwil{>reKk, Ta/kur Ta]tunaclan, oy Taletamka aTT o0‘ulllsb
w, HuH m)ral J1"an 8oal0ar ancHayTa Kaw bo'lyan boxbua yc/mnaHkMa”
nwumnakkblar layyorlaycHSan oHy o‘uny ynrMaHwn” lalabalan Haw
loy*.lalan»blarl TwmTkT. (Butny wncbun rasacHT eulayol]»an
Ta(enallarclan kerakllanw lan!ab oHwibl 1o/un).

Ta\'mya elllayol”™an u3sbbu o'yuny yo'‘llanta, anclMonyaéa atally
™| 1”7 ‘wlcnlar ya tnalayll (na/.oral) 1$blarw oYka7nsb mcHwun batéa
oHy Inaletankawny barcba bo‘HTlan bo'ylcba 1IKWYIclal wny
lop8blnuylanw balan8b ucbun To'*alan”an.

O'uny Ta]Tuawny Jlukanc) di8rwicla KOTpKK3 gonlar, atuTas
ya aTuy Inle§railar, ko‘p o‘7earnycblIlM WMTk3lyalar ya cliTerensial
lcnylatalar”™a ba™Usblan”an Tay/n lar bo'ylcba Talenallar
KeHT an.

KunobnTt§ 1kkincbl LisMu LW/W3bl baTt nnTty binncbl cpanu”a
aynan o‘xaAHa8b ko'mT3M a yo/W«an. Boblar, para®radar ya
ra8tlartng§ rasartlaw8bl binncbl Li.ut”a Tok ra\l$ncla <layoTt
cLUrM~an.

Kkobrnng yaxabHarabl boraméay: bcbabo ko‘r8alta ya
Ta8laballanw ayata”anlklan wcbun Ttmall/lar ]JaTtoas8l, Tal.kur
Ta]Jtmaning laynrcbllan boY”an Mo8k\a energeOka T3WuH, PA
Tuxblr a’'/:031, Nwka-talctaOka [lanlan clokuTt, prolfessor 8.1.
Joxo)'ayey rabbarH«1clau | “OHy Ta(ctaMka” kaleckamnTy
)JaTtoas8l™a, M:irbk racKc/icxtka T$1lkm(wws “OHy Talctalka”
kalblra8lMing ramcHn, Mwka-taltO Tarika !"anlan <loklomn, pwlc880r
1.A. Chbcrka88a MWMarnéa 8bu kaleckatrn”™ clol8cnllan, [1/nka-
Taletamka T[anlan notrocHan 1_A. Kwuxncl«oy, P.A. 8Htclyo\\
A.A. Karpuklar™a, o‘/lannTty Ttnablorc/ W blanw bll<MracH!ar.

Kkob borasiclayl barcMa Tkr-rt/lobarabnn”/T  uny!clayl
Tan/.nya yubonbblart™i/w Motok uMarw/: 220048. MTXK,
Masbcroy 3bokko'cMam, 11, ‘Bbicwias wkKona” nakbnyorll.

O'/bek WnM(auyl 1a”~ita.yl bo'ylcba To3WMken!, Y Tycreunc!
Ko‘cba.m 2 :1cl: 246-83-62 Mwuallllar.



1181XB1Y TAY81YAbLAK

Tay8lya elllayol8an yoYlanTtanTe; 3bakH, vaian w>yclalarm$b
mBblbl, lalabatng Ko‘'TKkTa ya blHTlanT babolaBH Te/onlanrH
[ayslla®b cbluarrnr.

Oly TaleTallka kura bo‘ylcba barcba TaUntollar boblar§a
lay8itlan8an bo'Hb ulaTT§ Har biniia rnasala ya rrwollarT
yecbl3b ncbun xarur bo‘lac%an na/any bllMTlar (a8031ly (a’'nMMar,
1nsbuncHalar, leoretalar ya Nortublar) kellinl8an.

Usbbn  Ta4wutollar  yecbl!”an rnaSbular  yoriiartéa
Tn8labkarlanacll. (M18ollar yecbl3bwnu bokblawkbl - » ya ox!n
- -4 bel8Mar yorclarucla benl8an.) §o‘n8ra auclllonya Tasb§'unlol
(AT) vya oYkalllayo™gan Ta8b§‘mlollarcla 10-15 rTATuUa
T 0 ‘Lallan8an tTmBOAWN (kkblk-narorall) 18blar ucbun (ayoblan
bllan bir§allkcla Ta8ala ya rruBollar lanlab olt8an. Ya Tboya! 30
yanan!(lan lboral ba/lak UtlYicvel wny lop8blnuylan (LUT),
nawwvnay”?y rwsoMar yecblrw blan blryalilMa benl8an. LWT
Taudnt M$rn™n§ Jayoblan bat  kellUrfan. Har bobnT§
wHoyasMa atally abuwTtya(:8a TOoHK, (lanya81  yr”~on
ulytcbllkka e§a bo‘18an ao‘8blTcba ~op8b™r™ar]oy]a8blin!§an.

Moyaia TwmblT Tayrukr bo'ylcba bIr ya 1kl ,4oalua
T 0 ‘allan8an (Har brrl 30 yananll k) na/oralkublan kelnl8an.

AT 1lop8bl™lannt§ rasarblawkbl wlnk812 bo'l<tan Ikk|
80n(lan lboral: blnncblupkrw bobT awylaka, !Kkwcbim wkbbn
bobclaél Al) 4a/Mb rasartw belSMaycl. Ma8alan AT 9.1 8blln
IKKTCbI bob™a 1e§18bH blnncbl OBV arrMaye™
C>0'1lanTtanT§ )kklincb] uwTtbla 26 AT ya 12 LWUT berlMuan.

WT wucbun bat boblar bo'ylcba rauyatb3b kTnl8an.
Ma8alan WT 9.2 bel™M81 besbincbl boMa§l Ikktecbl LWT
ekanH8lin la'kicllayél Har bir LUT Tn§ kbliia e8a uny”aukba
Nanatla8b kTl 8an: blnncbl sion lop8birkjclaél Tasa'.anTy larvb
ragatwa leél8bH boY3sa, lkkTcblal yanan!tn§ lailb ~atar™m™
arWaycY™ 8bunclay ulllb, LT 9.2:16 3bliiy blabatny LW'T 5.2
pan 16 \-amamicla8l 1lop8blnuylanw balaTtblT bcl§llab, asbbu
yanan(<la 1.16, 2.16, 3.16, 4.16 Takablar borH”T ra Kicllacll
WT bo'y]lcba yananllawl lanlab oH3bla oblTy! lopsblwclan
KeyT8w 8a o‘l8aréa {asocMy yok! bokbua m3ubla abltabnn.ub



IIN11sil yo'Ha™b T TKT. BunHan FMakbuan, Ixiyony blaba8a LUT
berliIMAda bir xI Wicla§l ta8alalart Har xI1 yananiarHan oHsH
TUTKT. Ma$alan. WUT -3.1;1.2;2.4;3.6 8blin blaba WUT -3.1 IMan
binncbl Tabalan! 1 - yananulan, [kkincbl8IIM 4 - yananMan,
ucbwceblmt 6 - yanatllan yecblsblbl l1akic3laywll Bwu
ko‘'nT3bla§l koTtbTal3tion m3il 30 (a yananukT ken§ uatroyH
Ko'p yananiar Houll yllsiw 1a'tTlaycH.

W'T larT ba'/l oHy lexwka o‘umy yurhan (Beloru$8lya
1)i8bloy  xo0‘lalM8§iM Texat2alB8lyala8H  T3Wll i, Belormn88lya
poblexTka LU81linii, Yroy 3Hary poblexTka T8WWM y.b.) nT"
o'umuy JarayoblHa so'Hawblubl, lUT w Har blr HallaHk aucllonya
lOp8blnuylanclan keyT alobl(la Har .yalar ben8bnT8 o0 ‘rwsa, 1Kkl
MNallaHa bir Taiia, [kkl HaWlaHk aucHwnya Ta8b«‘nloMan
Ta/Tunwa 71708 ral\l8Héa ben3sb Tau8aé8a Twuyoiy ekanl§lw
Ko‘l8alcH. ¥Y3Hbu ”~o~lanTtaya Tuyony Ilalabalar bllan 18H1a8HT
[a3HKW c[18Mbo'ylcba ntuniny lay8>yalarw berarru/.

I OHy oY)uy ywuritannt” 25 lalk «urmblan wncHun Har
ballala 1kkMa awcHwnya Ta8HG§‘nloan. 1lalabalar erkT
uyarnakbacHuan Ta.ulaHal Wablan relala8bllnlail ya HaWlaHk W T
berMacH. b'kHbu 1laclblrlann 8ataraH (aHHkI elisH Tay8aeHcla.
lalabalar bIHrTT, Xall \a katcblHWanT aty'laduH ya 1n/al8n
yo‘llanw ko'r8al«an Hobla. urnnH balok3H wucHwun kalelra
W ToTtMan olcHnclan layyorlan”an prole88or-o‘umunycbllar™>a LW T
nuw, faYoblar yaraua8l ya yecbltlar ta_)nwa8l berMacH (blabalar
Tn8la8no). ,layoblar yarauam Har bir lop8MTylar wucHwun
TyyorkTka, yccbltlar Tajrnuna8l layal yecblsH wBuHwW, atallar
kKelta-ke{H«l ya bluoblaublarfMa” kclruktalatt{> W ~/nHA"™T
CekyHT3H wucHun J/arur bo‘!8an Tubl T bo‘l”an Ta8ala vya
yanan[lar§a lublab cbldlacH. Kalelra LW TowMNan yecblniiar
yara(]381 uay8L W T 1lar mcHun xarurH”T1 bclManacl. YecblnMar
yarauyas! (blma yanaT bluna yarayla “ybsHacl) (alabalar
W totMan blyanle;an Wpublnybl blyanH3blHa o‘/ o‘/nw na/oral
ullsH wucbwun. lalabalar o ‘/la8lita o'/aro nal/ora! (axHkM ci3HMa
18HlamnlacH. bekT KO ‘pcblHK Hollanla vyecblTtlar yaraua8l
yorMartHa o'ukuycbl wkun!wn§ W'u'nH w {exkublr3a, lalabalar
o'rTT”N bl3ob-kiioblan lo‘§‘nHE&IM na/oraklan oYka2l8bl



MwTkT. CBHbKM wnllar 25 lalabant§ KOT lanTt 15-20 TTMK1l
~ayorTtcla l:ek8blnb babola8b Tn Ko TT beracH.

2. OHy o‘uyny yuMlanntg 15 laHkKk “urublancla eka H
Llnacla Ikkiia anékonya Ta8b §‘'mlcl:lan, 8urablar clark JacKaHcla
Wwmslls/1 layyorlat8b ucbun, o'ukuycbl nalora!) oslga balallk
Yunklata8a kr<nl8an 1lkkl 3oalllk Taslabal clar8lan re]ala”bltlacll
Nars Matayon i m8bbu laxliicla 1a.8bk/1 e!18b (Below88lya u]8blos
xb~aH8lw Texaw 2al8lyala8b T 8lkull), lalabalartné Tun 8lagl ya
Ybcy T13blaszblan bartcla blIHT 8llallt o‘ykuYcbllar (otonblan
lerkor rayl18bcla narora!l Hb fiara3ak! serlMarH lar/.cla oxblabl
LxallacH. Yuyonck lay8lya enl8an u8mllar bu yercla Haw o‘rt 1§
8%nara8lly beracb. bekT, wnubbu Surmblarcla T ya WT larw
lek8bl Tb  le/lasbacH ya 1lop8blnAlanm balanxbcla nal/any
bUwunlarw narora* pglls3sb uwnkow  o3bacb, o‘rla8burtoychbl
lalabalaréan Tay|uc! yaralorHklart katayiinsb ITkoTyawu payclo
~N0)'la(. 8bunTt8clek, yama WT, TwOOWN ya narora! I18blan
b()‘'ylcba babolar J]atlata8l yoréatbla o‘any |arayowuw
A(8bNaM8b, naroral “178b, lalabalar o!§8an blIlrrMan  $Mantn
~ybola8b ITKow baT payiio bo'Kuk.

Yunyonna aylll”~an laclbirlaru atal8a okblnkb wmalyaulcla
8ete81r TobayTéa (Yryanf”an blbTtlar bo'ywba an'anayuy
8ete81r (yHHkK) wrmbonlarclan yor kecbl3b, bartcla lalabalar
ke>TkTalan ya blWTtlanw babola8b bo‘ykba blokll-bIKHK
(mocinllb 8lkHK) cleb abluycbl wnsmMan Tloyclalarwlb TWMTKT
b~ac. n~*bbun wnlwng Toblyan sanyMa™Mariian lboral: MlannTy,
8eTte8béa8l (ylNnHKk) ynklata8l 3-5 la blok (Toclnl) larua bo'HnacH
ya.nlarwn§ bar bt bo'ykba AT, WUT balanWlb, 81kl yakuuicla exa

8oalllk yorTta nal/oral oUkarllb, bn yercla 2-3 1a nal/any
8aYollar, 5-6 laTta8ala ya rrwolllar benlacH. AT, LUT ya yakuTty
naroral baMaHwnu y18‘tcH8l blabalaTtT§ bar bIr blok (Toclnl)
ya 5eTe81r (o'umy yllck) baTtTta bloklar (tocblar) bo'ykba
°“an blHTlanT baTt aloblcla obekHy babolasb Tnkow T bennH.
30un~a o ‘x8basb nsnl Bclorn88lya ui8blch xo™Mab”T
T (2xaT2al83yala8b LLU81ku(inla laclbly yllln8an.

Prknnnr yakunbla, wu3bbu uo‘llanta o‘rlacba knkowyalll
lanabalar8a T 0 ‘Yallan8anH21nl ya bwu yer<la8l bllTtlaTtl eSalla8b



OHy walctanka lNatgan uowuarH ya yaxabl ko‘TkTalar8a e8a
bn'HxMunw l1a’ttla8blt {a’k™abblrtr TMTKT. 1cJiéorH ya
Hl<> baboua o'yuycbl lalabalar ucbun e3a, ra8‘ba”anlntbnTt|>
clut(-la<lblrlant e’iibor8a o018an boMa aloblkla Turakkab
1np8blnylar (ta’HTéa TcHY1(lval yonpasbuy) layyorlaru8bl rarur.
ManHalan, bn lalabalar8a, o‘r Icbl§a ukbbu uo‘Mantaéa8l yuuon
TurakkabHkka eea Tasablar ya narany ta3”™ar (n3bbun Ttausaé
ucbun, xususan, bar blr bob oxTéa”™ ao0‘8blTcba lop8binular
To ‘1Jallan8an) bulvn 3eTe”™r wucbun I13blab cblyllsbl 1cTT.
O”kuycbl mnsbbm lopsbrylarrn 3eTte3rr bosbbla benb, nlatTy,
baJarll3b kclta-ke!l1alT bel§Mab (o‘/nrmng 3baxaly naroraOéa),
lalabalarSa oHy TaleTamkaclan Ta'’'rn/a ya ataHyo! éarslanéa
crKkw uatasbl”™b™a x8al bensbl TU TKT ya baTTa lop8lnnular
Tuyallaylya>H bajanl"anclan 30'n§ 3e33”yack a’lo babo Lo‘yacH



7. KOMPbEKS 8<)XbAK YA UbAK LUSTLUA AMAbbAK

7.1. A808lY T"HWWCHAbAK. KOMPbLEKS8 8<)XXbAK
118THOA AMABbBAK

Kowplek§ 80l cleb, 2 —x + ry {ur~a”™ 80n8a aylllacb. Bu
yeriia, X yay lar ba™Vy 8onlar | —n/—1 e8a, TaybuT blrbkcbr.
ya't, Kkyaéram -1 8a len§ boYS8an son yok] r2+ 1= 0
len8laTtanTt8 Jkbchr. CKlalcla X w KoTplek8 3onnT” baululy
ABITL Yy T exa, nt™ Taybut M8t b wrlUkcll LWar ucbun
My e bel8a8blar kTl §an: x = lMer ya y= 17r. AS8ary —O
mn8a 2 —x 6 K a8ar x = 0 boba, r = 1y w 8ol Taybut «on
éeylMacH.

OeoTelnk na/arclan

Haraluancla, bar uyaniday r = X +
ry kotplek8 8on8a lekbllkrun™
blror M (x,y) nuulas! (yokl OM
yeklor) To» kelacb \a ak3Tcba,
(eYBHixmn bar uanclay M (X,y)
nuula8l8a r —x + [y KoTpleks§
Kon TOK kelach. YTturtan,
KoTplckS gonlar 1o'plart bllan
Oxy 1eki8llkéa™ r.muyblar oraxbla
o'xaro bir ~Myra™” ToallK
o'‘Tanl8anki, Oxy lekbllkT
KoTplekK 1ekld1™ cleb yurk/lacbhb
ya urMm I kabl be™Hanacb (7.1-
rayr).

Barcba KOTplekk xonlar
lo'plarww C barii bMan belSManachb. Har ckut, N c: C ekanlwlr
lakl(lla>ml7. Barcba r = x ba™y xonlar™a ToK kclacll™an
nualalar Ox o‘ulcla Joyla8bacH, xbu bol88an, Ox o‘ull kKoTplek8
30nNKr lexkl8HBl<laél bav¥vY o'y clecb yurk/lacb. Barcba 2 = 1y
TaybwnTt 80nlar8a ToB nuulalar Oy o‘ulcla’oylasbacll ya KoTplekx
sonlar (ekM18wwwig§ Taybut 0”1 (kb ablach.

AS8ar ]Jkklla koTpkka 50nlaTT§ baulyly ya Taybu Tt LilHelan
o‘/aro 1en§8 bo‘l8alar, n'art o'raro len§ KoTpkkx $onlar ckb
yunllachb.



/ —x + ly yar = x —1y Ukcla® 80nlar o‘/.aro 1nla8b8an
(bouYan”an) koTplek8 80r.lar (leb ablacW (7.1-ra8rn).
Jluarcla, ?2x = xn+ 1lyx; 22 —x2 + by2 'kK] KOTpKKs S$onlar
1)o'lua, nlar w 1]éa8l anlfweuk ataHar ynylcla8lcba bajanlacl:
r, +22= (xr+ ly™M+ (x2+ 1yr) = (xx+ x2)+1(y] 4vy2),
1 - 22= (X, + 1yn)-(X 2+ 1y2) = (*1 - X2)+ 1YL ~ Yr).

>]*2 = (*1 + 1)’n){x2+ 1vyr) = (*1*2 -Y1Yr) +'(Y1IN2 +Y2*r).
r, _ /u+' _ XIx2+yly2 i le2y1-x ly 2

X?+1y2 rar2 x|+y2 Y+yr
(oxtire! aTtal 22 ® 0 boYHuya”na o‘nnH boYacll). ¥Yuyonéa
balanlpan ataHar na(yaklcla, ntTutan yana KoTplek8 80nlar bos8i1!
boYacK 3bwuntyéek, koTtplekB 80nlar m3~éa” Ttal.kur artaHar,
baoiAly 8onlar ukUNckum anlfteOk aTallar™a o‘xabakb barcba
xo88alar”a e8acHr, ya'w. uo'sblab ya ko'payOnkb aTtallan
KoTTulawny ya as8obl allYcUr, Hatcla ular (U~ "nbuHylMk X088as8l8a
caa bo'Hb, ular ncbun le8kan ataHar boM”~an ayTtub ya bo‘'H8b

(nol8a bo'HuMan {akbuyan) atallan baTt Tay”mnckWr.
1-T1801. rx= 2+ 31, 22= 3 —41ya 23 = 1+ ( kKoTpleku

qonlar bcnl™an. r = lopllsln.
2a+23 P

» KclTta-ke! bl8oblayrw?7:
™+ 23=(2+3;)+ (1+0=3+ 41,
2x22 — (2 + 30(3 - 40 = (6 + 12) r1(9-8) = 18 + ],
r\=(3- 402=9- 241 - 16 = -7 - 24/,
2l + 2,22+ 2] =2+ 31+ 18+ 1—7 —24/ = 13 —"0/.

E’T,b ina: 13-201  (13—200(~—41) _ (39—80)+N1—60—52)
olnar T = —xiz- —(3FO(FAY T s =
41 112 A~
25 5

Benl”™an r X + ly KoTpKkK3 8onwn§ Toclul <leb, 1 =
\OM\ = \[22 wnua ayblacH. OM yekloTTy OXx o'Lwné Tuxba!
yo'naHubl blMan lasbk/1 clyan ¢ burcHayl Ml koTpbksa sortllé
arymTcnii cleb alalajl ya @ = Argx kabl be!$nanacill.

Har ganclay koTpleka «on wucbun awnynéasHat! yo718b
TUTKIN (7.1 rautya fAaralain):

X = rcoscp,y = raTecp,

CO$<p =~,51MN(p =", (71)

= nix2+y2



Bn yerina, koTplek3 3on ar§utenlTtT8 bo3b wulyTai
P = arar vcbun uunylesl 8bar*lar o' nnH boYacH: -N<ar&T.<K yoK;
O<ar8r<2k.
Har uan(lay r —x + by KoTp]ek8 KCHTT” nuuonote4nk
3bakb pgeb,
r ~ r(cO5L) + 151ri(p) (7.2)
Mocla™a aylllacll A8ar Eyler /ortulaal cleb abluucbl e 1 —
coacp + 15T(p w Tobal8a oHwa, (7.2) c3an KoTpleksa 30MnNT§
Ko‘r8al/lacbW 3bakH cleb ablnycbl
r=rew (7.3)
T bo3sll boYac
Yuuyonéa kelllnl8an (7.2) bllan (7.3) Nortublart KOTPKK3
8ctlarw ko'payiiwub ya mlatt§ clara™5lt o3blTMa uollaaH
TayBain”™a TmyoHu”r.
Anar rx —rr{co5(pr + 15ukp”?), r2 = r2(co5<p2 + laT"2)
;Foclalar benl8an bo‘13a, n boMa upy”™éa™ar o ‘nniA boYacH:
2rer; rxr2(co${(pr + (p2) + ’\T{<pl+(p2))T- rir2e 'rP1+<?2),
— = — (cO5(<pr —L#2) + 151M((pr —p2)) = — 4 ZARAN
r2 r2 r2
rn = rn{coan(p + 151nn<p) = rne Inp (7.4)

(7.4) Nartnlat Muayr lorinlakl c3eb alalacH
A8ar (7.2) kabl ben!S8an koTtplek!> 8on<lan rc-clara)aH (n> 1.
n 6 2) 112 cblyankb 10/!T boYsa, usbbu McHrtng n lacyTtallT

bernycbl unyllla§!l lNonnmlaclan MoycblanMacH:

n/— nr~ ( cp+2nK .. <pH+2KK\
2k = ¥Yr = YTI|CO05

\- 151U ) =
np~e 1(cp+2nk)/n ~ = o , _ " (7 5)
Y r- aniineiik 1kW/ cleb LLI&bunliac.
2-MWol. (1 + 1)12 bl&oblawvkr.
> (7.1) (ortnlaaan lNoyclalatb,2 = 1+ lnTy lnyonoTteln

yokl kc‘r8a(klcbH 3sbakMarw ycwb olart/: r —n/l + 1 =
n/2, coscp = w,.3amp = =<P = A
r—n/2 (cox —+ ~N=\2ell¥

Mwayr lNortnla8l8a blnoan,



wir — (n/7) (\2 w0 + 15N "2 m = V212 Jil =

(>4(cO33n + +131M3n) = —64.-°
3-nH$ol. 2.6 + 1 = 0 len~latawns§ !1€12lan ropésr.

> Benl8an len”~lataT rb -- —lyokmr = V—1 kabl yo/ll

oub TUTKT. (7.1) lortblaga bTtoan, -1 TnN§ 1n”~onotnelnk
mHakH -1 = 1 m(co3Tc + 131mrT) kabl yo/lMaék (7.3) )ortmlaua
Ko'ra, Claralayol8an lenuylartatng lNcH”ant

7k = V—1 = 1”/co5 -* + 15T m~~*p® = e’ ((P+2nK)/n™n

yeréak = 0,5

(lan Tloy(lalan:b atylayTtl/. K 8a Kc(ta-kcl 0,1, ..., 5
cpytallart benb 2e+ 1 =0 len8latatn8 barcba TUTKT
boy”™an 6 laMNcHrkTw lopart/:

. n a3 1 iz
70= Ccos5~+ W nN-=— = ¢e0,
T n v
7] = co3-—1 157 —=1 = €T /2
2 2
b 5 x/3 1 -5
r, = co3-1C+ 131M1-TC — e~b~,
6 6 2 +,2=
7 7 nls 1. m -5nl
-/t 4¢3T-n = e6 =e 6 ;
6 6 ) ~ 2%
3 3 3| 3
-N'+ BBI71—TC= -1 = e~ = e~2",
n , .. 11 /3 r. HA b .
2r = CO3—un + 13111 — J1 = ----mmm- 1=8B* =18B*.Y
~ 6 6 2 2
4-Tw)l. 7? —1 + <73 = 0 lenylaTtanTt§ M&rbnlopM$T.
» =1—/y3 = 2(co?~ —15171"") bo‘ 18an1181 ncbun (7.5)
3 — —+21K -+2nK
lNortnlaua blnoan, rk —yr = ¥Y2(co5— A BT ——)T

yo/_aolart/ (k= 0,2).
MXunak, berHyan lenylatanty J1lcHl1an ymybla”*cba boYach:
ymn- X]2(<:05" —wn ), 2, = ¥Y2 (co5-" —wn

2lrr/ 13re . 13re\
rr = \I2 (co3 —BTr =y ~



AT-71
1 Auyar 2X—2+ 3r, 2 —3+ 21, 23=5—21 bo'l3a
(2r + 2r2)r3 Hi50blan8t. (Jlarob: 54+190-
2. 2X—3+ 51, 12—3—41,r3=1—2( 1<otplek8 80nlar

benl”™an. 2 = 3 n Jyorij{opntri (Jlarob: 3 + = (o3

3. 2X—2—21,r1r2=—1+1, 23 —1lya rd= —4 laul
1n8onoTelnk ya Ko'raaOucbH 3bakllariia Nbclalan8r.
4. r8—1= 0 1len8latanty [lcHrkn 1opH8T. {/TTob:

! w2 7 . n2 .2 .
20= 1, 2X= —+ +—1,22=123= -2+ 4 I'X*=_1, 25 =

w2 2. . 2 N2,
-T-T1,26=-1,27=T - - T 0.

MnwauyMisH
1. 1 AS8ar =4+ 51, 22=1+1, 23= 7 —91 boYsa,
2 = — lloéaning LlyTai 1opll8rn. (Jlayob: 40—321).
r2
2. 2X=yMB+ 1, 22= —1+ pn3l ya 23= — 1dTN18
In8onoTeTK ya Ko'r8alkk:bu 3bakMan kellinl18an.
2. 1 A8ar 2X= 4+ 81, rr= 1—1,1r3= 9+ 131 boba,

(r1+r2r3) na™ Myxna™ (opMart. {Jlarob: 7+190-

r2

2. 1r2—1=0 lcn«laTa yecblblin. Llayob:
. @+o/
nrer

3. 1 Arar2X= 2—r,22= —1+ 2r,23 = 8+ 121 boba,
(rr+r2+23) [Op-]8h (/ayo/,-2+20-

r2

2. 2r=2/(1 + 0, r2= —n/3 —I KoTplek8 8on
1n$»onoTelnk ya Ko'r8alk]cbH 8bakllarcla Voclalangin.

7.2. 7- bob«a yo'$biltcHa tasbulrrr
1 Puylcla81 koTplek8 konkr ko'nyaCkiobl]  xbak
rlCocblankT

a) r——/12—21, b) 2= -coB- + 15T - . (JITyob: @a)
b) C6” /;).



2. 14bollan8T (1 4-coBa + /5Ta)2n = (2co5-\ eTa.(n 6

N.a e K).
P+l -,

3. Y~Uné. IOpHmMn E2=0e'**. (YiiyoA --)

4. a9 wn§ uan/lay bulvn cpytaéanéa cuaybla”™ 1en811k
o'nnl boYacH?

(L+0M=0~0"-(J1yob:n = AK.K e 2.)

5. Eyler lNorrtTHaséan lMNoycblawb

€c03X 4- co$2x 4- coa3x 4 — FcoBnx yl& 1cM blsoblansT.

. X 71+1 LA
ya\ib: 8.5T Peos ™ XQIST -.)
6. A”Nuya! 1«bollansin

Xx~—1=(x —1)(*2—2xc05?2° 4- 1)(x2—2xc03144° 4 1).

r=x41y nuyblaréa KO0 'r8aH18an 8barllart
Hanoallanl)rmycbl 8obalarw (r) kowpleky lekl8HSlda lopMi$w ya
vlar lasy|rlan8>n.

7. N\ —2r\<4, bu yeréa: 2X= 3 —5/. (Jlayob: Tarka7l
~nuylléa bo'Hb, raémnw /=4 bo'18an ocbly, </blra)

8. N\ 42r\> 6, buyeréa: rr = 1 —1I. UaxoN. Tarka/n —r
nuylaéa bo'Hb, racinul K~6 bo4”an clolranT§ la8lk]an8l.)

9. 1< \N—N< 3. (/a\ob: Tarka/l r = | nicjlacla bo‘Hb.
raélwkKT rx —1ya r2 = 3 boU”an aylanalar ora8l/e$n balua.)

10. O< N4 /] < 1. (la\»b\ raéw8 /?-1 cblranTt§ 2 =
— rwna{aéa8l tarka/lt cblyanb MNaubla™an obk) LI8riu.)

11. O < Ke(31r) <2 . (laxob: y =0,y = — lo'a'n
cb)7nalar ora8l(la&l 6onronbl LyTta.)

12. He > a,a=-conBl,a 6 K . (JlaxcAr. ayar a = O

boba, n boblax > 0, ya't, c'ne8ara8l2 o‘'né yanTt lekt8Hk; aar
a > 0 yok) a < O boYua, u bobla, (x —~/2a) + Y2~ ~/4a2
aylananTt§ Icbklya la8bsal L8t lan nuuyblanTt bo8M sMarw/.)

13. He e 0, bnyeriia a = con$l,a E K (Jlaxob: r = ab

Twla)
14. 17(1r) < 2 {lmob\ x = 2 10'8'n cbraséan cbapéa
Joyla8b8an yanT I1ck18HK.)



81. BOBHbAMNICHTIWKS81YA YA AM(?MAS8
HUTECKAb

Parar uMayHk, (a; b) orabucla /T x) 1mnk8lya benluan bo43T.
AS8ar Bbu oraHuynT8§ barcba nnyblanina P'(x) = /(x) kabllerwHk
o'nmH bo‘lacHS8an boYxa, n bobla, A(x) Tvnk8lyaw /(n:)
Inmnk8)yanlng (a; b) oral~clayl boMan”~UcH /unblya.ul éeb
yurulacb. Benl8an / (x) WTkiiyatn§ bar uanclay TKKKa
bo8blang'icb LlInk5lyalan blr-btclan Ixiiyony o‘/yarta8 «oT
bllan lary, ullacH.

A8ar C IxINyony ol28arTta8 8on bo‘l8anéa, (a; b) oraHupa
berH™an /(x) WTk8lyanTt8 P(x) + C Kabl barcba bosblan™Ycb
Minkklyalan lo’plartw /(x) Twnk8lyawn§ aTuyTax VeYraH cleb
alala(b ya n ynyléa8icba yorllacH:

/ I(x)<b: = P(x) + C.

We&rablaskTne a3obly yollalllnT kelldraTrr.

1)/Ne )<** =/<*[(*) =/(*) + c,

2) N/ I(x)nx = i(~M(x) + C) = [(x)hx;

N/I(*) £ pxX)]nx = [ I(x)Ax £ | cp{x)ix\

4) ] al(x)hx = all(x)<2x (a = conbc);

5/ {(x)lAix - P(x)+ Cbo'Hb, a \a b (acpO) lar o‘/8arTa8
bonlar bo‘18ancla. bar ckinT (uylcla™ Tunokaba! o‘nnH bo'lach:

/ I(ax + b)»x = ~P(ax + b) + C;

6) a8ar / /(x)lix = P(x) + C bo'Hb, r<=<p(x), Ixiiyony
(bl7|eren81a11an|/|ycbl MNmkniya boba, n boMa:
[I(n)iArr = 2(rr) + C.
blerralasb nalya8wwg 1lo‘§‘rllélll {ek3bTkb wucbwun,
(opM~an  bodblanuYcb  Tvnk8lyatn§  bo8Ma8l  blixoblanach,
ya't (P(x) + C)' = /(x).
Ar~TaB 1nlc8raln]l8 lanféa ko‘ra, Tle§ralla8bwing a808ly
uoblalan ya a808ly elewenlar lunk8lyalar bo8Malar ~(baH”a
ag08lawb, ako8ly ar”~ta3 Tle8rallartn§ [Jacba/Am [Mwxb

TUTKT!

r L nat+l .
1) [ naitn = -é-+--l---} C(a o —1);



3) rauvin - + C;
na
4) | eniin = en + C;
5) / 5lMugun —co3 1/ + G
6) / coBuclm = 6w n+ G,

7) Copdi = -Hircl,qé+ C= —arcela. + C (adO);

8)balys 22 in " ¢ ——pin 1MM+?“’C‘

9) [ ]MLaZ_ 1n ,I/I+ 7Tn2+ a2|1+ C (a#));

10) [Ja’,t—:zz aer'I'Iné +C= —arcco3é+ C (a>0);
1) "r005rv| ={an+d

) A~ = _c*un+G

13) 4\§J‘K:/” wl * T -:1n|:n~;|----c1a|/| + C;
14) [ -nr- =1

o = M anl, 5q T Mgorblaly s c

15) / S/rniim = CK WU + C;

16) / cbwun -- 5/rm + C;

17) I-71-=~n + C;

18) r-~r- = —clkun + C.

Ynaonéa kelldtl™an Tunoyaballar 1nleSralar Jagxall cleb
asalacll

Ekknb oYarnl7kl, kellnl8an Jaclyabla§l «k bard, erxkH
o'/uarn\'cbl Haw boTI3sbl yokl wuxbkar cHITererwallanuy'cb]
MA<p(X) Mmnkn~yabat bo'bkb! TU TKT.

Onykla, awyras TleyrallarTt blkoblakbga cblr aynT
TboHarT kclrarnl?:

1-rn18ol. / N4x3 - 2\I'x* + ~ + 17clx blkoblanarT.

»/ Mx3- 2VI2+ ™ + 1\ax m 4/ - 2/ x3 Ax +

5

2/ x" 302x++/|/|x—4’\-—21=?—b2 ------ bx UC



2-nwol. M-=+42x -1 X blxoblan3T.

} x2(1+x2)
b. [ N2X? = M(1+x2+x2un%,- - I 12 |
3 X2(1+X2) B X2(1+X2) 1 X2(1+X2)
(‘X"Z\ :Z)T = /;:Z+ +(1+X2:—;+arc1Ax+C.<

3-nrwol. / 3xe 2xiix blxoblanmn.

> /[ 3xe2xiix = Jg3BZ)XI7IX =A-A- 4+ Clll<
[] 1n(3e2)

4-111%01. / (2x —7) 9<4 b18ob kMBI,
> {1(2x - 7)9x = 5 Fr@2x - 7)9<24x = %Ew 1°+ c
N(2x-7)10+ +C.<«
5-1801. / c03(7X — 3) iix bl™oblan3uy.
» / co3(7x —3) x —1/co3(7x —3) n(7x —3) =
-751n(7x —3)+C. 4

6-1lW»0l. J X ﬁ%yx rix blioblan81n.

1+/p N 1+X2 ¥ 14Pp 2 1+
—/ arc{gxn(arclpgx) = -1n(1 + x2) — arcbpa2x + C.-L,
7-rw$ol. / c1a3xiix blsoblarwnm.

»/cA3XC*X = [[— Ax =N [T NN ==+ [ AN =
< 51713X 3~ 51M3X 3

~n|5t3x|] + C.~

Yunuonréa kelllnl”an 4-7 rwa3olaréa”™ tleSrallarw blxoblaxb
Jarayotcla 5-uolclat ucYHaxb TauBacH(la Tleiiral tel«181 oulcla
ualllasb™an aynT ko‘paylu\cbllart cHITeren8lal belulm 08lma
KTiBb, nninan KeyT eba, KerakH Jaclyal Tlc/rallclan MoycblancH.
Bn xHcla8l abnasbwunsblart cU$ereTlal bel%T 0T%M KTUNUWA
wevH éeb yunlllacH Ma8alan, (WTerenmalvycbl boY”an Har
uanéay /(x) mnk~™ya ucbun

0 * =r = )+e
éeb yo218bTUTKT.

8-nwol. r4§tlan2>éx nx blsoblanxT.



— = AN = -N - =
> T X = § 3G % = (4B T X)
rlﬁll’\l == |n@d+wmn2") + C. <
T 445UPIr

oITn80|. [ X +4x3E ¢/x bl3oblansT.

»r-l -cx=-T1 cx = /n™*TAOTT+B + C.<«

a2+4x+5 2 X2+4x+5

AT-8.1
Ko‘reanl™an tleHrallarw bl3oblané Ya t{e§raHasb nall]amwu
clUTerensbiallab wiknbinn?,

1./ (5X7 —3Y~x* + 7. Fl(le-Sx = 342
dnx. 92X -mmem- A3 X CO5 x)c/x.
8. [/ 1p3xc/x.
2. | To.Tball. - cfx. r /arcaTx-x
3./ (35IMX+ S 1 A n*

2x 32x———§—+-x-)ax. 10. 5)Mxn<!*-

4. | V(bx + 3)3 ax. 11. [ ~o=ga " x®

5- 12. L 2c/x.
6. /(>un7x - <3 2* +
ab’:‘Tl'l) ClX.

Mwn3z~auyll yecblsb ncHun lop$blnylar
AwuyTtas TleSrallarw blsoblarw ya wneyralayb nalya8lt
cMrllerenmallab lek«blnné.

1. al(3x-Ux* + 257 x - 3)ax; dn 3x+
xmrl + x2)c/x; o/ AX.

2. a)/(*’+/\n+ 2)Y*; b [(x~4 -V + 5By Jix

3. ay/(x--2+ 7x6-")ax ;N

| —cCc05?x QlMx” c/x; r) / clp(3x —2)c/x.



8.2 PLLUK81YAbAKlY1 BEYO081TA LUTECKA1XA8H

Ko‘plab WTk51lyalarnté atuTas T*e&rallanrn  HOplsb
Tasakslla, ularw Jaclya! TTeSrallanclan bln8a keT3b wwuMan
lNoyclalarlacH. LW T8 wucbun exa, 1teSrallannyYcbl [vnk$lyalar
nsiiia alSebralk ayTy alTtasbnn8blar balanlalll yok! aynT
Ko'paynlYcbMarw (OKeren8lal Bel™M81 08%a KTi3b yo'll
lanlanlladl.

1-UNn%ol. / 1a3xinx bl3oblanaT.

> IV **: =/ (_r_ - 1 1pxJIx =] _1_ {axJIx _

11px1x =/ 1apxN(1gx) - -/ ~ * =« ™+ T -

CO05X 2 CO05X
~1p2* + brjco5*] + C.<
[ X+3
— ¢Ix bl3oblaaT.
x+b
>/;‘+5 :LAxH‘) X /c/x /’;X<5*x =X -
21 = X~ -21n\x + 5\+ C.M

3-MLuo1. .[X—E_—Afx-;-s-b180blal'l81I'l
AT ax —TI ax —r ax —
X2—4X+8 tx2—4x+4+4 i (Xx-2)2+4
raxz2 1. ~x2,,
7 N -2 B — + C.<

| 5T T XcoBNXWX,/ 3TTX3TNXJ1X,/ COBT XCOBMNXMNX Kabl
Tle8rallarT bl3oblazsMa, Tox raY18bcla upylcla8l Normmlalar<3an
lNoycblanacH:

3T TXc03nXx = - [B1ln(T + n) X+ 51n(T -- n) x],

1
BT TXBTNX = - [co5(T - n)x —co3(T + n) x|,

1
COBT XCOBMNX = - [co5(T —n) X + co5(T + n) x].

4-nwol. / co$(2x - 1) co$(3x + 5) ~x blzoblansT.
> / co3(2x - 1)cob(3x + 5) inx - ™/ (co3(x + 6) +
co3(5x + 4))o(x = ="~/ co3(x + 6) (L(x + 6) + ~ [/ co3(bx +

4)c2(bx + 4) = ~37(X + 6) + +73T7(5x +4)+C. 4



I (<3'nx3T nxclx (T, n 6 ) kabl Ko Nw8bc!agltle8rallari
blHoblakMa unylcla§l bolarw ko‘nb oYarwr:
1) anVan 80nlanclan b T 8cT bo43T. Ta8alan,
T kKllbo'bln. Vlbolc3a:
/ CO5TX5T nx(1x = / CO52k X51MMXCO5X(1X = /(1 —
3T 2X)K3T nx(L43Tx").
Bu eba, claralaH MNink8lyala T T8 1 le§rallancllr.

2) T ya n $onlanwn§ bar 1kkala81 Haw _Jw1 80nlar
A L 1-C032X 2 1+ C052X .

bo‘ HiO. Bum bollla, 5T X = --—-—---- ya €03 X = R KaT
Mortmlalar  oruyaH, 1nuyonotelnk WTk8lyalaTT?2 éaralalan
pavayiirHaéin

5111801 { coB1x3T XX blI80blarsLrl

> / c037x3T 3xiix = / cO037X3T 2X 3TXJIX =
--/ c037x (1 — co32x)in(co3x) == —/ co37x (1{co3x) +
/ co3ux i(co3x) = —"co3BX + ~"co310x + C.J1

<-rmv>1l. /| c0323xclx bl3oblarwn.
»/ Q0523 "X = 1fF~""N x =
—- Icdlx + - [ co36XiX = -X + — rco3bxc!£6xz =\X -r
2} 2 2 12 3 2
—3T6X + C. -
12

X
7-nwol F ----------- - bl3oblanbin.
-4 X-X2

Ma/kur nI‘Ieera'UJ blkoblaHH vcbmn KaHr Taxra”éauy! kyaclral;
ncbHacMan loYa kyaclraTl a]ralat'/. bllyacla:

nx T <Ix
SLA/W.EE% 8 §—(x2+4y+4)3
[ a 1 + 1.
Fax2 _Lype2tS oo gh 2% 4cc
3 32-(x+2)2 2-3 | x+2—31 6 \x-1

8-nwol. Nr~clx blkoblanar.

K o'pbacli *KS"bHac’\a bo‘Hll yolcla8iclan MNoyclalatbh. 1mlcural
bc1™M81  0811(1a81 Twnk8lyatn§ wuuramwu Ttaxra”a boYartx.
\al]a(la, TreyraHanuycbl iTkaya bulun 8arajall ko'pHaé bllan
10'8'n ral80nal kauTTé y~ Uncx! ko‘nrn8bikla 1loclalanacll
KerakH alTta8biil18blarT ba)anb, uny”~a”w boklM y/larT/.



Xb+1 o
b/, IX = [(x3- 4x + ~"N)hx =/ (x3 Nx)inx +

8'(x,§+df + [ N~NiX - - - —2X2+ 81n(x2+ 4) + - arcb,qé
C. ™M

AT-8.2
Benl8an araTtHas Tle8rallart bkoblans.
1 /(e2*+ e 2¥)Ix.

2. | VI —7x3x2iix.

3 r 2x-3 4.
. N .
mATAPA / Cc033 2x 514 2xiX.
n.
5. 6. / clp32xiix.
/ C052 3X m51M2 3 XNX.
7. jf*_*(:lxl 8. / 5W7x
xr+ 5T 9XiiX.
K
9- /112+‘_§p;-1-13*
nx
tO- /‘p;g-6n+7
11, /[-~-N x. X2+ x+ 1
< cK2bx ‘bl miiX.
m/ x+1

Mn§a1 yecblab cbun lop$binylar
AwyTas Tle§rallarT blkoblano.

1. a) c[X] B Fcox 2x =xoT KOXWX;
C) /| bp7xiix.
2. «q- Wx; />)] 3T (7x —1) x0T BXiix;
0 xa
NINTTAX B 5N 3(1 ¢ 3x)nX;
| — . x.



O . KYASKAT 1CVH/1) “"ATNASHCAN
KIIMK81VAbA1™MNI 1I1N\TECKAbbASH

[, 500 6D

- X

K;l'ol Tle§ralw bi$obla$blo2M bo'13T.

Ny(aykk, ApO boYst. 1n(eSral 118181 o3néa ba'2l ayTy
alva.ubnnsblart ba™anb, unyléa8lT bosi urarwr.

r Ax+B _, A r(2x+b)+(2~~b) A i (x2+bx+c)
-------- WX —- —emeeeeed—" X = - | ————---1(B —
N xX2+bx+c ri X"+bx+c 2 ¢ Xx2+bx+tc
n")r-"-:-/n|x2+bx+c|++SB--)/’\r—
- X2+bx+C 2 1 27" N x2+bx+c

Ox1r81 Voclaclag8l Tle8ralw blkoblakb mcbun x2 + bx + ¢ éan

b b2
1o la kyaéra! a|'ralarw/, ya'w: x2+ bx+c= (X +-)2+ ¢ ——

MNarra(la, ¢ —--- wn8 18bonw«a wuarab, / —4™ kabl )acN\al

Inle§rallannling blnga kelarrn?.

1-nwol. I c/x bl3oblan3T.
X2+4x+13
3x-2 , 3 F214-4-4-- 3r 2x+4
—- —-c/X - - | ——-—-- -c/X = - | —--- ax —
& JT2+4x+13 2- Xx2+4; c+13 27N x2+4p:+13
B I JK -
A (A 2)2+9
= ~Nn|x2+ 4x + 13] —8 -~arclg”™ + C.J1
r 5X'7
2-nwol. —-—-—---- l/IX nNkyoblawrT.
- Xr-8x+ 14
b 5 r2;—8+8—,
» [ D X ~
X-—8X+7 2 X2—8x+7
-/ 8lc/x+ 13/ — ————-== -/n|x2—8x 1+ 71 4-
2 -1 X2—8x X2—2'4x+16—9
13|—-V-:}-’\1£x2- 8x+ 71+ 13— /n— -1 + +C -
(x-47-9 2 2-3 | x-4+3]

S pr|x2- 8x 4 7] 4 — 1n :i +C 4

E*lalta. A”ar (8.1) TleSralcla<?,1 kyacka* wucb backuny
KOo'NTKbl ax2+ bx + ¢ {ad0) kabl bo‘lacl18an bo'lka, n bobla n
T<e”ralw bleoblasMa a «koelTlblenlw uyay3ckt (aklanya

cbiclanlacH, y3'w: x2+ bx + ¢ = a(x02+ + fyx + -c).
3-nuwol. {—2x2+12q'40MX blsoblanbT.

L — Clx=--\-"-iix -
n 2X2+12XIO 2' r2-6x-+?



- - - _—— N
1IM\x2-6x + 5] + 241n\ I+_§\+ C.<

2-
r (Ax+B)/ix . . .. N2
i Ax™+bx+c Tre8ra]larnl blzoblazsMa Haw ynuonck

bayon elliMan wunlllan 1byclalaTtbll, aTT0 bwu yercla,
yusion(laélclanbo8bsacbar(Xuaclyalt*e§rallan bos/1 boYaii.
A8ar A#) bo'ba,
r (Ax+Bax _ A , y2ax+b~b+"~)ax n  a(ax2+bx+c)
Vax2+bx+c 2a3 ~Nax2+bx+c 2a3 "p/i2~bx+c ~
\ 2a/ w lax2+bx+n a y 7 =
Na(x++)2+(c~)

m bo3H yMarrHr. 11 boléa, ox1r§l Tle8ral yok1,

[ 7=~ =H" +V"2x4al]+C

I' m
\V?2-b12
Tle8rallarnT§ b T8a kelllnlacll.
4-111Bol. / , X 1 6XbBobhMBLL
bK2- 4x+B

YOKT,
.n
= areHT-q+ C

7*2-4x+8 2 AX2-4X+11
= YT Eaxa”™ -5 | _ax-2)2m4
= 372- 4x+8- 5N|x- 2+ - 2)2+ 4]+ C.-4

5-L111801. ' . 4x 5 ~iix blsoblalMKLL.
N ']-x2+2x+3

’/b_n/-—xr2+2§<+3 Jix =
Lm2XK+2+r1-2 . _ -2x+2 . r X
Y~-x2+2x+3 B \1-Xx2+2x+2 ® Y4 (x_1)2

-4n/-x2+ 20+ 3 - areHT—2 + C.<*

encH

ilaiag ©2)
Ko'nnl3béa8l Tle8ralw sarayrru/, bu yercla. J1>0 bulun 3on
bo‘Hb,p2 — < 0nr.
AS8arcla, J1#) ya bo' lac%an boY3sa, aynan (8.1) Kol8a
0'x8basb ayuwy altaSblltblanlan lNoyclalarnb,



A1 (2x+r)iix _ AX2+px+p) k+l n
2 (x2+px+p)K 2 -k+1
I ;yranb olarnl2. Nelya(la, (8.2) kabl TleS§ralwTt*e8ralla5H,
(Jrmy1(1281 Tleuralw TleSralla8b8a keMriiaclT:

r nx T X r nn N~

" (X2+px+A)K ~ * M(x+P)2+44-P Mk (n2+a2)k

Bu yercla: u = x + -2,a2:
bblugakb k1lnrl!gan.

0 ‘2 nayballéa, (8.3) ko'mrwbléa”™ TleSrallart blaoblaHb
ucnn Taxral'wny éarala$tl payayérbpa a80kan8an uwyléan
rckurrcn! lNortnlaclan Noyéalarlaél:

r nm « | 2k~3 ¢ an 44
* (n2+a’)k 2a2(k-1)(n2+a2)k~1 2a2(K-1) & (n2+a2)k_1

4 (4n - p2> 0) éeb

6-nwol. I, .3%+'--": X bl3oblanaT.
A x2¥2x+5)2

b. | 3*+5 N _ 3 r2X+2-—2+10/3 , _ 3 4(>2+2x+5)
(x2+2*+5)2 * ~ 2m (x2+2r+5)2 n 2 (x2+2x+5)2
r __l-o nu __ 3 1 2 n
n & ((x+r)2+4)2 — »~ ~ 2,r2+2x+5 \8((x+1)2+4)

1rr— ) =-1— 12— +- xl—++zxarclg— + C.<
8 4-HX+1)2/ 2 x2+2xH> 4x2+2x+5 8 2

Bu yeréa}>1 (8.4) kabl yo/ny. keyTu! bixoblabblarya o4]3Ma

(8.4) Tontwlaéan lNoyéaknuanWk belél5lw an8lalaék (Bu xééau!
yrxua ya umn)ay yo/myéan bunclan keyT baTt lNoycblanarwr).
AT-8.3

q-rx2+nx720 Alawb: zlarcl,cl,—4 + C)
------- 7 - + X + — = —+
y 3 Seiand rx [Jlarob 2lr|\x2 x + 1] \‘3arcbp. v

3. - *~2 IMx. (JBNob\- 1M\x2- 8x + 7l +~1n r-y+
) 2 6 r—1

W x2-8r+7
) §
4. r-*+'Y Nx I\I'Iay:>b\—2-’\-+ -2/?ﬁ|xA + 2x + 2]

» X2+2Xx+2

—OQarclg(x —1) + C)



5 $TxN-6x+reN' Yayob'3n/r2- 6x + 18 +
Blm\x - 3 + +n/x2-6 x + 18] + C)
6- /| #5+2x_x2/xmllyob\ -8n/5 + 2x ~ x2—3arc3T +

9)
r 3r 1 , anr+13 1 #+1

_7- / "FF"PO)2<"*I"0y06 - AXTI™M+ marc® T +¢c¢)
8. /== Ax. {/ayob: 21n\x + n/4 + x2\- 3a/4 + x2+ C)

Mu$lauH yecb$bK ncbun {op”blnybn'
AwuyTas Tle8rallart bl8oblans.

1. a)/ -~x+9 , axse b)/ ax
3 x2~6x+ » \[X*+2%F2
2. a)/ *T7—1ix; b))/ m
AN X2-10x+9 3 \/5-4x-x2
3. a)l— —nx; b)/ -p 1”5 ax.
2Xx2+4x+9 ® 1/X2+ 10x+29

84.0 ‘2CAKLLYCH1IM AbMA8SBHT1K18H YOK» ‘KMCA
<20'Y18H 118LLJ10A LUTECKABbbA3H /

A8arx = <p(I) Tk51lya n71nk8l/ < Tererwallann\ebl boUsa,
n boMa, benlSan / /(x)~Xx HlMeurabla bar cblT yan»l /
0'28arnycbl8a wbbalan TleS§raléa keHab T T K T boYacl, ya’wu:

I1(x)c(x = /l[<p(01 '<p'(0O™ (8.5)

0 ‘n8 1loton(la8l Tle8ralw bl3oblab, napaga 1n
0‘28awycbl8a say*sak, benl8an T*e8ral bl$oblan8an bo'blk

ATAaTa3 TleSrallart bum ukubla Tk rallaubya o T%arn\-cin
alTasalHnxk yok( o ‘rmwa c/o yyul/l Tull cleb ymnllacH.

Bu yeréa, 8but la'llllaub kerakbl, X = (p({) abnaxbMn3b
kTlWayo{8ancla, <p({) bllan /(x) #Tk51lyalar oraHbla o‘raro blr
LlyTalll To3bk bo‘H$bl ya <p(1) liTkaya o‘78aruycbl x nT§
barcba falytallanTt “abul yllkbl K T.

| xn/x — lax blkoblanHT.

» = n/x —1 abnasbiinsab K 1 lallll2, n bobla, x = Q@+ 1ya
ax = 2ac

Nelyacla,



| XninTAThx = /(C2+ 1) =l m2KH = 2 + @Y)cH =
AN B+AC3+ C==~(x-1)? + ~(x-1)1 + C«
2-rmisoL ]}r——7— X blzoblalMXLL.
xXr

» Buyeréa, x = a-1a. (—" < C< N) altaSbntMan

Foycblanart/. Wx = bo‘18an!: ncbun, (8.5) lNonrwla8a
blnoan umny!cla81M! bo8J1 Mlaty.:
m\ix 2+a2 r /a2Cap2(+a2 wil r %8T+rp2l ,
Txzo WX = T Ta2ip2i co$el ' w21 o
r— +— W= T ~"~MN C - /[-"NC +1— ac=-=
3 Cco*1minz[ 3 CO3C51 [ w21 COXI
— +/n 1_+C=- /%14 /n]» +
an( roxi- in
+XTTTA2rl+ C= -~~~ + H* + ~a2+ x2|+ C.~
3-ml&l / n/a2 -- x2rx bl3oblanaT.
> Bu yeréa, x = axTt*: abna3sblt3béan Noycblanartr.
nx = aco$bll (-~ < 1 ya- a< X < a) éako'ra,

unyldayinliyora (Jlart/:
| nla2 —x2nx = | nla2 - a2%$ln2lacoslp.b =

a2/ co$2b(lb== a2/ ™ -N [ = +7r«n24 + C—y {+

— 51M1co51 + C.

A<O>ar C= arcsT_vya co81 = n/l1 —5T12C= \ll R

ekar>]111UIM noba'ya ol3ak, nalya<la,

] J— 1 - — - - - J— =
[ \la2 —x2ix FarcsT -+ - a\ll az?t C

—arcesT- + +-2Ya2—x2+ C.
boxI bo*lacH
AynT blnkxlyalarrn Tleurallasbcla, ko‘ptcHa, x —cp(0
abnaxbltxb cTax, balk, C= <p(*) ainaxbHrxMan wyaalawxb
Tauxacka Tuyol w, boYacH.
4-ruBol / VI + s1nx cosxmx THOgrallansrT.



» 'Yecbl3ab: 1+ 317X = C kabl alta8Hiin8b kKuHarTtr. u
boMa, co3xiix == a1 bo'lganH81 ncbun,

4
FVI + xTxcosxiix = [ 13(ll w + C=
-NM@A+5TXx)4+ CM

5-nm$ol. / e~x* mx 2iix blzoblarwn.
» YecblkH: -n:3 = | (lebokak, -b x2ix = il yok| x 2(1x =
—" boYacH. bla™yaéa,

$e~x\ 2cx= /e 1(-~) (Il = -xe* + C = + C

bosH boYacH. M

- — - * —

6-nwol. / O+l)>§2+2x+10 blkoblan3uu.

» Bu yercla, { = — ablrasbiinkb kTlM3b Tay3aé”™a Tuyollsa
boYacH. Il boMa, x = ~- 1lya lix —~ ~ boYacll. Maluacla e3a,
AnyNagw yoraTtk:

r Vix _r ~T2ac ——T —— T i

(x+1/~x2+2x+10 1]@a_1)2+2~ ~ +1lo ~ »N(-2+9 ~ 3 ~
= —’\§||3r +0/9%2+ 1]+ C= -~1n T A_(;+|1|92+ 1 +T.

E$lalTta. ATyTas TleSrallarT o‘nnsa A0"ylkH
(o'28arnycblT aknasMuwb van) nanHckT lMNoyclalarub )arayolicla
Ao‘'ylcla8lcba 3xeTaT uoYk3b lay8ya elllacll Bu uxetawn”
yo4lar8bnH ywvuoricla™ 3-nwolw yecbBW “arayot uvcbun bayon
elarl2:

> 1=

= / =
lax = aéoslaCl
/-y'a2 - a25T2laco31liil = a2/ |obC| co3blr =

= a2/ «n 2*N = a2/ n N+ H!/ CO52¢/1 ==
2 2
§’2C+ 5irpc+ € = f/ c+ SI;3T(003{ + C=
C= aFC3Té,5Tl = Aar/a a2 .
—arc3T - +
cox? = VI —51M2C= pa/1 —x2/a?2 a

+-Xx1 — -+ C= —arc3ln-+-n/a2- x2+ CM
a2 2 n 2



Buniian keyln Haw barcba 0Mal’vt3s§" blixoblasblarrH yciu.ub
ncbun mnlarw yerbka! cbl7nular oranl8a Joylabbllrarl2.

AT-8.4
1. e {IM\ob: 2(\*x + 3 —1ImM\\ + n/x + 3]) + C.)
2. ] x"\U(Bx2 —3)7iix. (n'ayob: ~ 1/(5x2—3)12 + C.)
N N .
3. x2’\x2'+‘a2( Nyoii; o - +C.)

4. | HA+*n*~  (Jla\'ob: 2VI + Inx —Inlnx +

21n\4TTLWl —1] + C)
5 . (la\iob: 2\[x —A\[x + 4(1 + ¥x) + C))

x +2+2\Ix 2+ x +1

) 1
6. —=Z== jeriob: —n N IAI bC)
1 x\'x2+x+\ " 4 X

7. V144 —x 2cIx. Llarob: 12arce1ln”™ + ~144 —x2 +
C.)

8. \-~="payob :C-"".)
3x2\|’)Q+)y ) o.r

9. /"p—:mx (1a\N>ob: - (e* —2)\1lex + 1 + 6'.)

1+verr + C)
>». JTayH yecbl3b ncbun lopylwH|lar

1L a) | YA —3x4iix 1b) S iix. (/a\obi a) —
-V(@4 - 3x4)3+ C; b) ~'Ix N~ x + 4n/x —4!In(1 + n/x)8 + C.)

2. «y06:

):L‘:—YC) 2x )§Av4 X2
a- -Y(9- 2x3)2+ C;b)- -1n 2~ 4-*2 + C)
3. a)/ VI + C052x5IM2x Nx; b)/ —  iix. (/a\ob:

)—- ,/(1 + co32x)8+ C; b C - ~— archlMnx.)
8.5. BO'bJ1IKbJ1B 1IHTECKAbbASH

Bo‘laklab 1n(caralla»b vsimH clcb abluycbl vknl, uwny!claal
| niny —wr; —/ rriim (8.6)



Monnula8a aso8lan8an. Bu vyercla8l, u(x) blan y(x) lar
n2'nk812 <HImeren8lallannycbl 1xTk3lyalarcHr. 3bbu (8.6) MNortunla,
laklab TTe”ralasb lortmlasl éeb ymniilaél. (8.6) 1len8MknT§
0 LWTow(3a8l Tle8ral, cbap lotoncla8l518a T3baCan 3ocMaroy,
ImlerallanacH8an bollanla m3bbu Fortmlart uo'MasH Taysacl8a
TnyoluglN 8butn8clek, aynT HoHaréa, (8.6) [lonr.nlat blir
necNaTta/la uyoyla&H kerak boYacH.
BoYaklab TleSrallasb n3mHu,
X 5”nmax,XxKcoBax, X Ke ax, X N1nkx,xX KcKax, X k3lrax,
a”xcoBax, a™xBTax,arcblnx,arclgx (n, k lar bulun
TUK1LL $onlar boYiis, a,/? € K) \a bo3bua xHcla8l vnk3lyalariu
w*eéxallasb ncbun yoYlasb layslya ullinacH.
\-nwol. / xe~2x(1x bl3oblan3rT.
*»Bo‘laklab Tleyrallaiib usuHéan {oycblanarwr. n —x ya
Jly —e 2xclx éeb olzak, cWM= X vya V ~2X pix
—~e-2x $ MWl o]t ¢ = O éeb bBobk3b TUTKT). Y bocla,
(8.6) 1oltrmiasa binoan umybla™T] bosll u/lanmx:

] Xe~2x(Ix = x (=™ e~2*) —/ (~~e~2x)dX = —~X

1 -2

4 *+ €. <
2-nwol. /(x2+ 2x)co32xclx blzoblanaT.
N =x2+ 2x,in = (2x + 2)iix,
o/ (X2 + 2X)C032XC1X = dp —c032x(1X,
J co$2x(1x = 3T 2X

n=x41,J/mn= WX,

mx2+ 2x)5rn2x — ((x 4 1)51n2xclx ~ V7 —Sln2xclx,

Vv = —2c052x

-2X

- ~(x2+ 2x)31n2x + (x + 1)™c032x - [/ ~c032Xclx —
= -(X242x)3T2X + MX + 1)co32x + 13T2x + C. A
3TIMBOL. / xarcbpxiix blzoblan3t
ax

= arcbgx, Jmn
W xarccax<Ix 12 ——arcXax
nr = x/x, Vv —



4-nwol. / e2x5Txhx bl3oblana3T.
n —5Tx,(1ln = cosxiix,

m-e 5I1MX —
» / e2x3TXxax -- (IV = e2xclx, V= -e° 2
= cob5x, c(u = -5 TXJIX, L Moy
- —2 e 2x co3xinx -I IV = e2)JIx,y = ;-EZX 2
-t (te2xc05x-1+e2x5Tx<1x) = "-e2x51nx -+ e 2XCOXX +

+ - Fe2X 3 TXNhX.
2w

OXx 1L Inle8ralrd cbap laral 8a oYka/Bak

- [e2XaTxNx = 1lerx*1nx ~
4n A

Kaluacla,

1 e 2xco5X + -C.

*

1

Ce2xaTX(1x = ~e2x51nx - -e 2xco3x + C.M

5-mwol. / x21m2x(1x blsoblan3aT.

M= 1n2x, cm = 21nx--ix,
» (x21ln2xax = = —1nrx
(IV=x2clx,p=y
3

, .on = Inx mm = —

[/x*nx -Ax =7 m2*--~xUnxnx == =N n=;,/3
)-(--b X 2/x3 -ax4 i— /n2x - ~x31nx +
3 3 X 3 9

+ - 'X2™"X -- xx4n2x - \xunx + *x* + C. J1
9 A b

AT-85
AwuyTta* tlreS§rallarTt blaoblan”.

/ X co53xix. (.KMb: *x 3T 3x + ~co03 3x + C.)

1
2 $ arccosxiix. (Jlayob: X arccosx VI - x2+ C)
3 M(x2- 2X + 5)e~XWNX. (laxob\ -e ~x{x2+ 5) + C))
4 [ 1n2xnx. (.[ayob: xbl2x —2x1nx + 2x + C.)

* O 1A e ] | g+
5 £5$02X mx. (da\ol!r T l_lnll Z{ C)

[ x 3e-*2iix. Llayob: --e X\ x2+ 1) + C.)
n

] eyXclx. (Jla\tob: 2exr (n/x — 1) + C.)

I 37(1ln x)hx. ((laxob\ | (51llinx - co31nx) + C.)



Mu$(aull yecb|sb ncHun (op3(Hrlular
Awsnwas TleSrallarw bisoblané-
1.  a)$~<1x-, b)/ xe~7iX\c)/ x arc3T Xxclx.

2. a)/ xellx~24x; b) /1n(1 + x2c1x); ¢) / X co6 ~ Vix.
3. a)/ 1n(x —3)(1x; b)/xcoa(2x —1)™x; ¢)/ x -23x(Ix.

8.6. KAT81(KAb PLUK81YAbAKM 114UYTECKA1X/1&H
Kalsonal LLnk5lya cleb, Ikkka Ko'pbaéwing e baniu
Moéakyéwan LLnk8lya8a aylllacH, ya'T:
n/'-'k — <27(x) _ bOXT +bIxT -'+ _bT /0
H {x) (8n)
bu yeréa, T ya n lar bu(un tTnsbal 3oréarék: /b~a, E A (I =
O, 1 =0n).
A8ar T<n boba, A(x) w 10'8'm ka8r, akATcba, T>n
boU8anéa eBa, nw nolll~'n kaBr iicb ynnllaél.
Har wuanéay nolo'§'m kaBrtng 8uralléa§l ko'pbaélu
Taxra”éa§l kKo‘pbaé8a bo'Hb, uT blron bir ko'pbaé bllan 10'§‘n
Ka8TT§ yl8'Té 18]l 3bakHéa 1lMoéala8b Tu TK T bo' 1aél, ya’'w:

(27(x) B , N, <&(Y)
Pn(X) Mn- T (X)+\ (x)
bu yeréa, Mn_T1 (x) ya (“"x) lar ko'pbaélarélr; eBa,

pr(x)
10'8'n kaBr (1<n).

44-4
Ma8alan, x2'1+3x_ 1 Ko"nT8bléa8l ralsonal M TK8lya, nolok\'n

Ka8rélr. Ko'pbaéw k<Ypbaéua bo'HaH s<néa$léan (byéalawb,
8ura(t Taxra”a bo4sak, uny”~éant bosl séarwr:

x4 + 4 , —33x + 14
m? , - = X2- 33X+ 10 + — e —
X2+ 3Xx —1 X2+ 3x—1

Ma’'lntkl, ko‘pbaéw 080n§Tta wulle™rallaHb TMTKT, 8bKu
bol8(lan, Har uyanéay rablonal mnkayat THOyrallasb, 10'8"n
KaBrt Tle8ralla$b8a kcKwlaél. Bwunéan bwuyon, T<n uyHariin
Hanoallanllrmycbl A(x) blnk8lyalart Tle8ralla8b rnasacT
oY ananur.

Ené Boééa kasr 'vnkaya écb, cluy)éa kelllnl8an 4 xIMéaul kaxr
M'mnk8lyala 1 In§ blnga aylllaék

1) — 52)

30

n
(ar-a)*



Mx+/1/ Mx+N
3) R B
X?+px+a ' (X2+px+a)K
bn yeréasg! .4, a, M, JT,p, y lar Ixityony 8onlar bo'Hb, K e3a
(A>2). bulnn $on barnéa p2 44<0.
BTncbl ya Ikktebl x'(1a81 en§ yocMa kasHartn TleSrallasb

beyokHa Tle8rallasb yo‘Hbllan ata!~a o8bTla(H, ya'T:

IT—= Aln\x —a| + C,
X-a
-F{—X;):(rAx A F&x - a}~ Kcléx—ag/ (X a)K~l:|-]-___K-5“bC

Sbutn”~clek, »cblncbl uya lo"ritcbl y.Méa™ eny kexbla
Ka3rkrT TleSralla5b maullan c3a, §8.4 éa uara”™an edll

OcTak. bar uyaniiay cny 3ocMa kasrw TleSralla8b, cletcn(ar
lMNinkklyalar oruab atal8a o3sblrHar ekan.

MaUwuTkii koelll15letlan basluly 5onlarclan JSlora! boY”™an
bar fanéay Pn(x) kabl ko‘pbaénl baslsaly 8onlar 8obablcla
Anyllla”cba 1Mo<lala8b Tu TK T boYar eé!:

M(x) - Ao(*- “N"3 (X~ ap)rp’
- (x2+ pxx + c/)(L... (x2

bu yeréa: a;. a2 ..., lar Pn(x) Ko'pxac'wng Tosa ray”Bbéa K],

A), ..., Kp KarraH bas™a™y INcHrlan bo4rls, py2 —AMYy < 0 (y = 1,5)

fer -b /c2 m b + 21r+ 21M 4" .+ 2m= n,.

(K1,K2, ..., [cp, BI((2, ... A3 lar TanAy boYTagan bulvn
xorlarcHr). 11 bobla, snylclaél {eoreta o' nnbcHr:

TeoreTa (lo*§'m kabrT en§ soAna kaarlar ywyTlT$a
yoyrak).

Maxra/l (8.8) kabl ko'nT.ubla laxYlrlanacl8an Har uaniiay
(8.7) (0'8'rl ra(aronal kaarT kKar JloT yuuorllla keblr™an 1--4
xWcla8l en% aoMa kaxrlarnT$§ yuy ‘I Jul xkakWita yoyiuk TUTKT
boladl Xwuxwan, (8.8) [(ora/la® kar blIr k- karraH ar 1bl?2
(r = 1,/?) ((x —ar)«w kopaynTwa) 8a. yoylTaaa umyl{ a¥icka
KO TbTabla bo '"18an kr kaHrlaryuy, Ynclll ToH kelac/N\

E‘ + -+ T K (8.9)
ar (x ary (x-ar)kr
pn(x) kopkaclnuw, Har bir ly karraH Ju[1l o'raro uo ‘akTa

bo ‘1%an KOTpleks rilar



c(x2 + pyx + LUy)ly ko'paylllyckUNarga) e3a, unyllla&cka G/
clona eleTen(ar kaarlvrn "1y, UnclT ToOH Keknl:

4. M2*+%2 , mUIYRr /o, T

X2+ryx+agy  (x2+pyx+lLly)2 OR2+pyx+4r):yY ! '

Yuuoncla kellinl8an yoyWTtalaréaél A, M, N lattl>
Ulytallannl atulasb vcbun ko‘ptcba notadut koellblenéar
n3nHéan royclalarla(.

Markunr nsmblT” Toblyai unybla”cbacbr:

Benl8an LW‘§‘n ral8onal ka$r K(x) T (8.9) ya (8.10) kablen§
3oclla ka8rlarnt§ y18‘1(M8l ko'nT8blcla ycwb olarrar. |’ e3a, o /.
naybanéa aynlyalcir. 8bunt8 wucbun, barcba ka8rlart uturwy
Taxra”a kellrsak, 3uraréa (n-1) claralab (2n-r(x) kabl ko'pbaé
bo6lM boYacblii, n e3a, o‘r nayballla (8.7) nTt§ $uranclal.n
(2T(x) ko'pbaé8a ayHan len§ boYacb. 118bbu Ko‘pbaélar olcbéagl
koell8lenllatl X nT§ éara]alanua T$balan len§lasbiinb, A. M. N
(Téekskn bllan) nowa4wnt koel T enéarga T3bauw n
notayunTl n laalsebralk len§latalar 818leTa8lTt boSL, uWann/.

H”3o0blasb 18blannl 30é6éak3bén3b Tau8aéléa aynT bollaréa
umyMa™y  tunlobaraéan Tloyéalaw8b bat TUTKT. ya'uw,
T (x) bNan ("n-~""x) ko'‘pbaélar ayTy *en§ boYSanlklan
8ababH, x Tn§ bar uanéay 3on uylytaéanéa bat wnlannny,
Ulytallan o‘/aro len§ boYacb. X 8a Twmayyan uyrytaéan benb,
notaydwur koelllmHenWart awyla*b ncbun len§latalar
818leTta8lll bo3sH ularwr. Markmr wubléT o0€akla, Xusnmy
HAlytallar wdnll éeb yunllaéb ASaréa, x laTTy LUlyrallan
Taxralnws§ basllly Méblan bllan bir x(1 boYaéwan boYsa, blua

notauwmnt koell(:8lenl8a T3balan len§laTta8a e8a boYarT/.
r 2x—3

1-MLoL. | —----——- iix biBoblarair.
& x(x-1)(x-2)
» (8.9) Nortnla8a blnoan, umyléa8liu yoxanumx:
r (2x- 3)1x c(A B C \
] x(x- 1)(x-2)=] 1 +7=T +" 2 | X (1)

Anaréa, taxkumr yoyWMTaéa”! kasHaréa utmrwy Ttaxra]”a
kelllriBa, m wntnt~y Taxra] [Wcrraflanvycbl Tmnk8lyanlng
Taxra]l bllan blIr x1 bo4lb, (1) rortmlaTtTt’ cbap ya o'‘ny
lotonlanéa8l 1nleSral osucla8) [loclalarmlny baTt 3uraMan aynan
bir XIl boYaél, ya'n!:

2x - 3= A(X- 1)(Xx- 2)+ Bx(x- 2)+ Cx(x- 1) (2



Ma/kur ayTty {enyHknT” Har lkkala {oTowna x nT§ bir x/1
llaralalan’  oldAJayl koelTlblenéarw  len8la8bltb  umylc3a8l
len™)aTalar 8geTa 8w bosM yHarTr:

x2 0—A+B+C )
r2=-3A-2B-C1}
-3 =21 )

ya nTt yecblb, A=-3/2, 1, C-1/2 'arT Lparuur.

BbricH, yoy!lta(laiil koel TTImeTbrw xm3msty Ylytallar msnb
yor*atkla artdylayrwx. 8Hwm Tauzacbla, (2) Uoclaclaél x TN
o‘miya Taxra]|'mr<> \\ym\an boYuyan a, - 0,a2= l,yaa3= 2
xn&a8y Lilytallarw yo‘yarw/. Kamjacla, -3=2A, -1=-B, 1=2C lar
yok! ularclan A -3/2, B 1, O 1/2 larT toparu/.

1'vsbbu {opHMan ylytallart keHTb, (1) lenS8HKKa L0'yKaK,

— — " n|x! + bljx —1] + Mn\x —2] + C

T boH/1 ylarwx (bu yeréa, C’, Tle8ralla8bclawlxHyony
o'/~arTascHr).

2-Tbol. - -=--=—; 11180bEIBLM

> To'u'n Kawwn eny bocMa kazHarTny, yuw'mHb3! ko' nw8bl(1
|FoclalayH bauklau] leoreta8a Ko'ra, ymy”aunu yo/arw/:

Me——— — = I(— + ——2+— ?I?’IX
3 (x-1)(x+1)2 } uUx-1 (x+1)2 X+1

YTurrny taxral]™a kelllnl8anclan 8o'nu.
x=A{x+ 1)2+B(x - 1)+ C(x2- 1) (1)

w boii yaT12

Anar x = 1yax = —1 cleb 0)8ak, 4A = 1lya —2B = —1 w
ya 1= 1/4 , B= 1/2 larw twopaTtu. 1lcbincbl”~notadunt C
kKocll bl eTT awuladSb Tauacbéa (1) len8uk(la8l x* nT8§ ollclay|
koelll181Cnllarnl lenulaHWnnb, 0=J/1+C w ya unéan, C ——1/4 1
loparTr. blallyaéa,



XX

[ (x- 1)(x+ 12

1/4
[x-1 "
. V2
+HL(rn?x*
r-1/ 1
+ | —*ix = —npr — 1 | - [Trx + 11
7x4-1 4 1 2x4-1 4 1
x—1 1
4C =-1n ¢tC
4 X+ 11 2x4-1

I bo3l'l allarTr. A

_| e Fm*
3-L11801. / (x-l)rx2+1) blzoblan3T

» Yusonia kellr/1™an (8.9) bHan (8.10) MNortublaréa blnoar
Inle§ra! 18bora8l 08iicla8l ralsional kasrw en§ 3oclld kasrlaTtt?
y!8Unc11318a kellrarwur.

r XX

o (X-1)(xr+1)
C( A | Mx+\\ _ , A(x2+D)+{Mx+b)x-\)
¢ Ux-1  x2+l) ' (x-1)(x2+1)

Bunéan e3a, x = A(x2+ 1) + (Mx + J10(x - 1) T 181
AllarrH2.
n3bbu lenyHblax = 1 cleb okak, 1=2A yok] J1-1/2 w

FOpatii. *0|n-" =0} 8an e3a, M=-1/2 bllan#-1/2 larw {onarrH/.

bollla:

[ Tx-wx™r) =1 (* +T"r) = 11nM ~\1n\x2 + 1] +
-arcCax + C 4

4-111801. /(x) = 1 — ~ ~ Ox bl80bkIBIN

» lnleSrallanuycbl M'vnk8lya nolo'a‘n rabsona! kaxr
bo’ 18anlMglclan, 8uralw Taxral8a bo‘Hb, nwn” bullin Al8rw bllan
1o'«'n kasr Ll8rlannl ajravib olarTr:
o4+ 30r2—5 X—2 + 2r2+1.0x—5

X3-1-2x 7+ 5x x3+2x2+5x

Emcll (8.9) ya (8.10) lNortublarua bToan,



TN . [ 2x2+10x-5 a (X-2)2
1) = {(x- 2yar 4 (£ A 2 T2,

& yx X [-*-2x+5y

w bo8IM uHatm2.

OxIr"1 1Inle~ral o*ncla8l [Moéaéa wTturwy Taxra] {opi,
lcn™HkNTS c'map ya o‘n§ {oTonknéa” $urallatl{en”asbiirkak,

2x2+ 10x —5 = A(Xx2+ 2x + 5) + Mx2+ JIIXx T bo$
uarwi/.

Bn vyeréa, n Tnu claralalavia carab umlar olcHéaél
koel ™ CrrlanH lerwla$blrb, yny~a~uya e§a boYarwr:

2=A+M]
10 =24+ 1
-5 =51 >

Markur 88eTaw yecblb, A~~-1, M=3, JI_12 larwlopartr. ¥
lioléa:
1M =& +1(-1 +_ H N =< N -BAO +

=N . BO+3 / ~ + '/ N =
- —n|x] + "/n]x2+ 2x + 5] + Jarccag® + C. <
AT-8.6
. 1 -—----6x wna\'ob\1In7—7 + C.)
3 x2-5x+6 >3]
rx5+tx4-8 . . X3, x2 , o0, ., IX2(x-2)a] " wu
2- /A r (7aro; ~ + 7 11r~u”m+ c3

3. IX!-*‘ Ax. (la\'ob: x + -.r+ n~ |1|" + )

—2r* ., . o\ I
4 f’ ------- Gl N (1|x. narob: oy l|'|---(-X---l—)(-)-(---3-2--1-c.54
(x-1)0!-4;c2+3x) x-1 n
(o} (2X2 3x-3)Mx 5 o 1(xT-2 xn-bYn
--------- — . (Ja\'ob\ 1n-— -+
3 (x 1)(x'-2p4.45) Ix-1]

‘}arcCp, - y + C.)

6- |/ NarcX3 x + \1n\Tih + c->

AP\ o] SY—— -Am\x + 1 +
3 (x+1)§x2+1)2 2(x2->1)

-In(1+ x2) + C)



Mu*»(au] | yecblsb ncbun »op*>blr~lar

1 a)r -------------------- b) I—
3 (x-1)0+2)(x+3)" "' 3 x(x2+4)"

N C°ep-"*T M -~T\ +c'"b )b N +cC,

2- (X--l)(X+3)(A 4 b )J>x6<4f1)2
404 21
(Nsyo6: a) 1n = LAt ) + G b) Ink—_ +C)
(x+3Yy \x+1
3. a)/ ———; b) M- _
3 x(x2- r) ®» X (X2+6X+r3)"

(M a);n"2E1 + C, blnl=+s5a = + barag”™ + c.)

8.7. AYK1IM 1KK/AT*O\J/11 P1MN4YK81YAbAKM
MUTECKA1XA8H

Har yanéay lrral:sional Minkslya ucbun eletenlar MTk«lyalar
ordaH 1loclalanac%an bokblaneYcb Munblyaw lopl8b bar clo(T
bat T TKT boYayertaychb.

Owyllla, aynT lrra(Bonal LUnk8lyalatT2 wle~rallant siarab
0 latl2kl, ular o x naybalncla blron blir o ‘rw8a ¢Yyx3b m3mnH orc™ab
yans§! 0‘28arunycbl8a T3ba&n ra{8ronal <unk8lyalarrn
1nleSrallasb8a kellrMach.

Owi<lal / K(x, 5y) x kabl 1micyral'lk
Haraybk.
Bu yeréa: A- ralsional Mvnkslya bo‘bb, a, b, ¢, i1 lar Ixnyony
sonlar, I, 5; (r = 1,y) laresa, bulvn Tnaba!l sonlar.
Markur Tle8ralTt = NT alta«bltab oryall yan”

0‘28arnycbl un 8a umbalan ralsional [unblyaw Tle”rallaubya
keblIr/lacb. Bu yercla, nTn=EK1>X (12, .... ny) cbr.

r & — —\ .
Xusmzan, ) K1lx,x*r,..,xa] hx Kabl TleSral X~U

altasablT«b owal1 ra”stonallasbiirllacH.

1~nTo0l. /‘ Usch+4 blzoblanHT.

» Bn yeréa, EKBXK(2,4)=4 boY™anHu! wucbun x=wn4
aJwa8bnn8b kTlUach, ya’'iu:



a

\Ix/Ix _ [ X2C1X | X = m
o ) e X = anaiap
4n2 \ 4 4
cm=-n
n3+ 4)
16
— —In\n + 4] +C=
= *V*3——1In\Y-x3 + 4 1+ C
(cnunk!, n = V-* ecb).®
2-1111401. T bl8oblals51ri.
yIX+1+Yx+1
» Bu yeréa, EKI)K (2,3,6)-6 bo'18anHpn ucbun
\x—+1(1x X+ 1=wue6l_ @-6uscm _ ~ ud<y,
Ir+ 1+ \'X+ 1 Nx = 6usAnl ~ } “3+“2 n+l
=6 (n3- n2+un- 1+ M= ~ni- 2u3+ 3H2-
- n+1/ 2

6u + +672njn + 1] + C= M\[(x + 1)2—2n/x + 1+ 3n/x + 1 —
6YX + 1+ +6?2n]Yx~+ 1+ 1] +

ExblTa: n/ax2 + bx + ¢ ea Tkballln ral$ional bo48an aynT
1lrral510nallliklanii Tlerallab 88.3 ya §8.4 laréa bayon elll§an
rei.

N ] 11 r PnMAX

CArTCcK”™ Ko'nuw:>bclapt TleyralTt yarayWk Vax2+bx+c

Bun ulra-etabu bar ckuT un\uclaylcba yoywb Tu T KT boYar
cKan:

r PNl = (¢ r(x)7 mVax2+ bx+ c+ [/ ! --— (8.11)

® Taxr+bx+c \' ax2+bx+c
Bun vyeréa, A6 K batéa C~™n-~x) eka koellll”enlln

notalut boY8an (n-\) (lara)ab ko‘pba(l bo'Vb. wwny,
koelTT5rvenllanw awylabb wucbun  (8.11) T  cblTereblalab
ynbonblb b:a(yacla bosll bo4”an aywyablan, bat ~,-~x) nTy
koelTnmew.lan, bat XT awuybTacH.

AA o -
3MWO|. /' ~~Aly-M X bobkM51m.
» (8.11) lNortnlaya blnoan,

Fx’\)K4rMX = (AX3+ Bx2+ Cx + 0)yix2+ 4 4 4/ -1= e—
yx +

W yceTb olarw/.
Ox1" (.en"Hkw SMercn8lallab, cwicl LM bo.wl Lilatl/



X*+4X2
= (BAX2+ 2Bx + C)n/x2+ 4
\'X2+4

+(J1x3+ Bx2+Cx + 0 )\7/5 s + ilgfni(yl‘l

Ten8HKNTS bar 1kkala loToww y/x2 + 4 8a Ko'payiirsak, u
bollla:
X4+ 4x2 = (B1x2+ 2Bx + C)(x2+ 4)

4 (Ax3+ Bx2+ Cx+ O) mx + 4

blotadwur Koelll151enllar n3nHLW uoYlab, ouy~an!
len8laTtalar 818leTa8lt atulayT!2,ya'T:

x4 1=3A+A /N

X3 0=2B+B

x2 4=12A+ C+ B »

x1 0=4B + O

x° 0=4C+4 >

Bun 8l$letaT yecblb, A=1/4, 5=0, C=1/2, /> 0 ya A,=-2 laru
lopawl2.

Nelyacla,

x4+ 4x2 X3+ 2X F—----- N 1
|—p—r(1x: ----------- V* +4-21nx+V*2+4+C
1 7™M+ 4 I y |
I‘ILbo8x1L|,HaLLI12.

Bllerens3™a! blnot éeb abluycbl [Moéatrw, T euraH,
/Ix T(a+ +bxnyiix w (bun yeréa, a ya b lar noan TlaruH
bo'l8an o‘28arta3 3onlar bo'Hb, T, n, p lar e3a, ralswonal
3onkrcbr) T{eSrallazb wucbmn wnw Cbebl3bey altaszbnnsblan
yoréarwéa ral8onal bnank8lyalaTT§ TleSrallan8a kellrlMacH.
C)uyléa{») ncb bolw varaynnr:

1) a8ar p bunT 80N bo‘laér8an boYsa, ynuyonéa Ko'nb
oUJlyan en8§ 30ééa L1rral8lOmal i Tk8lyalarw 1nleSrallalib bobya
keHnacH;

2) a8ar (17 + 1)/m bulun 30n boYacb8an boYsa,
a+ bxn=uns5p = > 0 kabl alta8b113b sioHlawlacl;
3) a8ar + p bullln 30n boYa<HS8an boY3a, a + bxn =
n5x n Kabl alta8b113b KTlUach.
(X

4-111801. I ~blsoblalisiri
* XTN/1+X*



»Bu yeréa, T = -7,n = 4,p = -1/2 bo'l8anl”™ wucbun,
"11p__ _3__ 1——2 buln 3oncHr. 8Knm bcirzéan,
yuuonéa uaralS8an 3-boléan 1byéalanarrn2:

1+ x4 = n2x4
X = mn2—1) ~
ax = - -(n2- 1)-5/4niin

= [(U2- 1)5en'len2- 1)5(-~) (M2- 1Y*Wwin =

o l l I 1/|+*u!
= _1/([4?- l)l/ll/l = --U3+-n+C= n-= _p__l _
+ X4+ C. -4
AT-8.7
NNwATtas lnreSrallarw blsoblany,
T (yByoii: ~n |73~ + 4] + C))
2. . (YOyoNINY~A + /A A 4N~ H A LA+ C)

1 r —_— . (la\ob:-(-">[3x + 4 —2n/3x + 4 +
® >/3X+4+2 Y3x+4

+4 1n(Y3x + 4 4 21)) + C))

4 M- Ox.-. (J1T>b:LU-"+ 7Y* + 491n]>/*-7] + C)
& y/X-T yx 2
P A N § 1 31+2%mre' & +c'l

6. | Xx3VCl + -x*Y'<Ix. (la\ob: AY (1 + x3)8- - 7(1 + *3)5+ *m)

Mus$laull yecbkb vcbun 4op8blnylar
ATuTa3s TleSrallarTt bl3oblané-

1- a>/y & ~b )I*b

(layob: @)+ (n/”~ - LLYx3+ 1)) + C, b)— + C)
LIAC-NIT r 4-xiix

2’ “H\V2- AN YN+TA+YXHT+T ]

(Jayob. aby P - 27 + Cb)3"*+T - 4(x + 1) + C)
o/ ,ur _ ds:~ax

3 3/T+N A1 IC3N-8)2-2~M"8+4"



Llax'ob: a) 6 \ +VI- /n(l+ VI)+ C.);

B-Y(3x - 8)4+ | (3x- 8) + C)

8.8. TK1CO14HOMETK1K 1EOOAl1 AKM
FT’4MTECKA1XA8H
[ O(cox.r; 5Tx)c[x (8.12)
T*eéralt gqarayrwr. Bwu yercla, N rabHona! 'mnblya. Bwu
x)blaél 1nleSralw TleSralla$b. wuN\er8al a”aBblTeb cleb
alaluycbl 1 — wn kabl a]rna8blw8H yorisrwéa yan™ wu

28arnycbi8a LBbalan ral8wonal [wnk8lyarn TTcaralle

0
KeKTbl b Bu yercla,
1 - N2 2un 2nn
CO&X = -- WL ATX = -, AX (B \"
Betsiiaghar Tob AR obnaé) ('%§Vé sa ﬂara}xfr). 2
1-tbol, /| — WMX—-——- bl3oblanart.
1+5WX+C05X
N N2~ (8.13) larclan lNoyclalan$ak, ~mylc)anl8a
e8a bo‘lawl2:
r aX = [ 2~nyCl+y2) _ 1Jh _
1+51MNX+COXX *11 2n 11-n2 -~ 1+wn_ Al o+ N
1+1nl 1+m2

x\
1n\1 + l,cl.-él + c.M

A8arck, K(—co05X, -$1nx) = A(co5x,5Tx) kabl aywyal!
o NnNH bo 133, Tle§lal belyl81 odi(lajpl [wnk8lyaw raEstonal

Ko'rilBb8a kellln3b wucbun rrtbalan 3ocblaroa boM”~an 1ax = u

alrl |asbllBbl si0'lasb TU TKT. Bu yeréa esa,
7] 1 i
5WX - — — --,CO05X - JAX = e (8 14)
. ITTA~2 yT+n2 1+ n2 0 1
Kabl 1) (1alar lnoba(8a oHnacl.

2-1111801. / = axX _ bl8oblarigir.
¢ 3+51M2X
> 1ax = n éeb ollb, (8.14) laréan lNoycblanarrn.?:
cln

r—~ _ [ w+u7 _ T 1 n .
S, - >

1+1n2
m ar ¢ ~ + C.<

3-1111801. / 1a52xclx T bl3oblane.



» Bu :nleSralnl blkoblasb ucbun 142x —wun alta8bl1M8b

KTlartn/.

obb, uny!

! /(c
w3oblazb

bTboMa, x = ~arcban ra cix = lart Toba”™a
cla™8a e8a bo'laTtl/:
[ 1aMxJIx = \I £/ (M3- N+~ ) Jm=v -
12+ +2TN + n2) + C=~1g2x~-n1g22x + ~In(1 + 1n22x) + CM
03x)3lnxclxpa / [(aTx)cob5xclx kabl bleyrallarw
ucbmn 103 rankb(la coax =1 ya aTx={

alta8butblarclan lNoycblatub Tan8ac!8a TMYol L&T.

- N
4-nwol. ‘J‘—CCB)g'X blsoblansrT.
» codax = | éeb olaTtl/, n boMa:
-l 300534 QX

5-mibol 1=/ Xi242,3T2xY blzoblansT.

> 2 + 3XT2X = 13 (kb ol»ak. ccH>2x =

Berl1
1.

2.

© N o

bo B/ 1l boMa-

= = /\F<I7I:-«: + C= A7(2 + '3)(—r2X) * C.<

AT- 8.8
uan atATakK n“euraHar bl3oblan3T
il R R By A +C)
3+5 cosbk
Nx

\3ca x
arcbp - A%+ 5)
3 51M2 [[+5 CO52 x W? E

< \tob\ 1 V55 C)
. na n .
i 81N +7006X
057X + ¢
{ Q083X Mr10 XX . LLNGb\ 00311 13

. (1x Hmx+3y/3
AIRX+39IMX i 1aNoB\ -\'_Bln 2CAX+3+\'3

+ C)

/ Hio4 3xc!x. (Jemob: ~x — 6x + —mn 12x + C.)

ABX+XmMx  yayob:-In | + ~8INXc05x + C)
2

€032 X—-51M2 % X 4 \1-{ax
{kmob: NI\ - Syt c.)
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4.29. | X HA IOX (Mnob: =1M\X2+ 4| +-arclax- —arcl.ax 4

X~ +DbXA b4 2 6 2 3

yC.)

4.3». [-— 12 Ir* 17— {1,no0b. ———- —arcC,u,l 40)
X-

n (X—1)(nr3—x2+4x -4)

5
51./ ¢ wJlayob: 2\'x + 3—4/n\'x 4 3+ 2| + C)

5.2. \“/={/arob: ™(x+3)3 - b\x—+ 3 + C.)

5.3. ):\q__g(/«roﬁ : TS’ZK uw * - 4v("™-3)3+18773 4 +C))

SA. [T (-1(I\ob: ’\(x+4)3—2(r+4) ANX+4—
-WAa[xT~r+2\ 4C)

55./ >—/*+l.(1'ly".—7’\/FI/IT)7 - —5—;p,x+T)1 + +OX( ~ ) 5"

X mml ‘b C.) 01

+
5.6. J ’\T_I/IX {larob: 2\x +24 /n = 4-C)
B7. 1 —{&= ﬁaroé '|3fq14_73-_1-

(,qr+1)\ T+4 K x 74 m\">f

5.8. / N-iix. ()a\'ob: 2y/x4 2 4\51n"%;4—2WJ +C)

5.9. / nsayob: 2+/x. —61n[\/x+3| + C.)

510/ (~ob. Marc(g~+C.)
5.11. B e\qroix (flayob: mV*3 —x 4 A\'X —4/ni/ +1] + C)
512. r Vi {1a>as —r[(x—1)3 4 24x~-1 +

5.13. _F— (T 2%+ In 4-C)

_~ Kar+11
5.14. [7+V+5 (/d\ob: 2n[x + 5 6/r||>/rrb+3|1 r C)
5.15. 7/ ~ = - (Nyowni: 2n[x=T - 21M\1+~\T-- 1]4-C)

5.16. [ N (/ayob: 2arc1aYx —7 4-C.)

5.17. W_&lx. (.nT>b: 2y/x - 14 2arcXpyYx - 1 4C)




518'1 W ANTob: 7>/X~7Y + +2/07"7)3 +
2y* - 7+C)

519>~ ' (aw'\41x~4Y +\y[&-4)3+ 2y[T=4 4 +C.)

5.20. / 7~ ix. (Narob: 2\]x 44 —2arcla\lc y 4 + c.)

521« W (Jayob: ++2XK+2Y -
2>/x+2+C)

N-22, N rHd Naxthi 2 - 2A\f\Oarcl g +Cl)

50~ OdLn NNl +C}

524' ATTWN Yan==2n/*-2-2/n|1+>/T"2| +C)
NN N ~o.arclpg, +c))

5X *W CYCFIR)YBHA AT +8772 ++C)

AT A X2 AX (Pay’b " 2\Ix —2 —\2arcla 1~ +c)
528-~ M  ~awit'7T/0+6)7 +y n/("+6~ + +8wW/ (*T6P +
16n/7+6 + C.)

N2 N a7 it Yay'b m2nix - 6 —6/n]-Vx - 6+3] 4-C)

5'30' A 247=8 (Yal/c6:2n/5:-8"-4/n|N--8+2]| + C.)

6.

[~ (nyoll; sINT T -~ /6+ TN +

61" (It Y
6WN+ 1 3/ra”x 4-1+1) — 6arclg\[x + 1 + C.)

6.2./ (MA0a6: X + \\ & -r™ -4 V? + +2/ir|\/*+1| 4
darngMx + C.)

i1 ryo~+yw | W, ———————

n .. . ,
3N ~ AT Yw - (x-Yamob:-TUX+1Y - {x+1) +

g /(*+1)5+C)

LN T (~ +1)(V2-rl) .
~o — nx-{sax,ob: x + T  + 2" +68T 4C)
£ r Ar+vé7+|§|x_, 33—

~r+3) Yblob: -V*2 4 6arcCayx + C.)



6.6. / ~ %P ——iix. {)axob: M2x4 1) 4 AY (2x41)5+ C)

67-[ y7+¥aT fvyob: 7TYCE1)7- (1) +5Y("™1)5-

—ZT/J(n:—|)24 2\MI™\- 3YTAX 4 6Yx - 1- 6rn|yx~141| + C)

6-8./ Jix. Ya\tob: X -1 - ~ ¥Y(x-1)5+12'Y(x-1)2+
+(6\[x —\ - 384Yr::T +7TN\47=1+r1\ +C))
6-9' N TA=T7N=- AY(X+3)7- (*43) + " YCx+3)1 -

Y(*43)24 2Yx4~3 - 3Yx 4 346YTT3 - W\UxTb+1\ 4 C)

6.10. / "(\_—%—Sfil (,/ayob: év X—1)2—2Yx —14 3V* - 1-
-6Yn -1-1- 6/n|Yr- 1+1 4 C)

6.01./ ~"=- n"ob: NY(x+3y - "Y(x+3)54 2¥x 4 3-
—6y[x 4 3- urag ¥Yx +3+C.)

6.12. / \~/I+AMC><1X' \)a\ob\ x 4 ;V.*S—2 Yx2—2\[X + 3¥X +

46'Yx —- 1nM\\b+1\ —6arclgyx + (7.

6.13. [ "~ = Yayob: Y(x+3) —2YX 4 34-3¥4 3
6Yx 4 34 46/n|YXT341]| + C.)
6.14. / T DL+ (/axob:

Y (X+2)2+ 6arcCayx + 14*C.)
6.15. / NA-N "N iix. (Myob. ~NYx2—3\[X —6Y x4 3/n|'Yx41| +

+6arcCay/x 4 C))
6.16. ~ : —-——Ix {la\'ob: -(3x41) — y (3x41)54

*ITFT+2 y'3aM 1
2'Y(3X+1Y - -4\/3x4 14 \2Y3x + 1- 48Y3x 4 1+
96/n|Y3x 4 1+2[ 4 C.)

6.17./ 3 —+—1)’> Vo y./ayob : YZX"4 14 3y2x 4 14

43/n|y2x 4 1—114 C)

6.18.1 o, : . (Zarob; °§-p 4 ~yx54 -yx24 ayx 4

9Yx 4 430¥x 4 ~ 1n 2'M[ 1154 24n|yx—Yx—1] 4 C)

ry'.r— 14-75



6/19-1Tr4y (M -—-N -X-4YN - 27x - 4Y1 -
4/n|1—y?| + +C.)

3 620 MY -YANATTIoX Newl; 7n/(3x+1)2+xyb~I +
2-\/3x+ 1+ +48/3TTT +4/n|Y37TT-11 +C.)

6.21.7 a3 (Yayoll; 2% + 24YX + 24/n “/_ﬁi;%l +C)

AN T x+H&+\XX2 » 3 ~ 1
¢ ~(1+3) -n-3 + 6X6 - barcla\[x +T.)

6.23./ N n A 27vx+ 6y/x + 3In +C)
F\Yy* \be+l

N4 N XA Nayo ~YX ~NY X + M ~allay9x +C)
6.25. / (/<yoll: 3/n - 51 | 6/~ _ _ 6N
+C.)

X-MT*
6'26' N x (M Jix {saw>b -~Yx1- ¥Yx + 1m\Yx+1(+C))

6.21./ » No,«/» \YT*-xXx+\\&-2/1 +4 ™ -
-4/n|Yx+1| +C.)

628-"TW ~Abrrunx-Yy<™p:\ (3x+1) - N (3x+1)5 +
\Y(Bx+\y - -\¥2x +1+rY3lr+T- 4yY3lr+ 1+
4/n|Y3* + 1+1]+C)

6-2"-/ AN 4TV, +r x|~ | +ec.,

6'30'|I enll p7|7|ﬂ WTh: 5yT*+1)2- 3~TTT -
6YX +1 + +3/n|\/x +1+1)+6arc{g Yx +1 +C.)

7.
Z . .
[ 5+281MX+3C05X ('/«UJ/’ —1arcC,u,( " ) +C)
72/ 5-451M1X +2C05%" (I'I»ra/>: ~arclp (y p ) + C-)

7.3,/ 3Sum-2008X ~ Y |

+

TTcosx WX umax’ob: 219 2+ 3/" \1g2- + 31- 4arcbg - + C.)



Ax
7.5/ rpeacsnet 1 (5o Mgl pys + C)
AX . 191
7.6. / 30K (1ayon: arclpa (—— +C)
7.7./ 5—@3( nmob:\arclg ¢ona-~) 4

A
7.8. /7 &‘H.UF"‘?CCB:’ (./cnob: 1n j_'|__gj-|:__3'| 4-6.)

7.9./ naxob: --1n 5 +C)

7.10. 2Mn.r+2§)5n:+3 Lsyob 211I'I|2c'\4-3| 4 C)
7.11. m(y ~) +C,
7.12.

7.13.

7.14.

7.15.

7.16. 4Bz .

747, XPHB0X gy 3a\oh: 3x —ha\

2 /2
— = -N +
718 g iavobir=arcia{-"r ) + )

719/ mnasaBinE e C g )
AR A E0BX .

7.20. DK nx. Yayob: 12 1,5!,2%\# j_/n I +11—5x 4 C)
VK 0 . N\ +
7.21. 3+CID(-!8]J'K_'('KH ob: — arclp,

BIMK+IBX ) ooy —rO L _
7.22. e % (,1ayob: 61n [*52—+1| ~ "9 -4x4- C)

~ayob: C—-1

A
7.23. g m JBTX n c<?7+3—

I\
7.24. 2 (feook: Larcin {27, c.)
/ B304 vV 2/

7.25. T =——&- _(/a\d 51N +C)

~ N51MNX-6C05X 3(p-+2+y/T3



7.26. l —_——— m{/Ta\'ob: —rln "\H—él-—3|l +C)

3+BBTX+3c03X

N LI
7.27. e AT {Nayob: 3arcl,q V73/ +C)

728. [/ ———————- . (Nayob: zln I\ +C))

4-4XIMX+3C05X
+3-7T0
7.29. / —— -— . (Nlayob: ~= 1In oA
351MX-C05X V10 Co-+3+yto

7.30. / —=—= -—— (Jayob: 1 AT

2-3CO5X+51MX /8 1+7n

+C)

+C)

88.1. 7/

——— . (/e —1n 4C)

8$1M2X-1651MXCO5X 16 I baox |
————— . (Nayob: —In\-fX 4 4-C.)

169T*x-B51NXCO5X 2rax |1

8.3.7 (. /aLIJ/,UZ, arc',q — 4-C)

]+3

8A N~ NAx«cob**ix-(,Jaw/l; N1 N2*+2] +Marc*d (~ ) +C)
85-( rMarc{® Ne ) +c9

8-6" I X Y aYob: \ IM\14*X-1\ + C))

871 4™M2-hooeX N aX b:T/1bax+T3! + C)

8.8. ;(:_0_52-)(_4-23T2X Vlcyob 7ﬁFCl% \ y7 y+ C)
8,9l & x N x Ax—(/ayob: arag(1p2x) +C.)
8.10. 7 — . (./ayob: ;,u\,/rx + 1m\lax\ 4- C.)

CO3XXTAX

8,111 1+7a2* (7awi; -~arclpa(y/21ax) 4 C.)

8.12. / — ,la\ob: —1n| 14 C)
4x(N AX+8X1 +8X171,EI,C Ir<77r+2|
8.13./ -_uPn  inx {.)a\ob.—arch(2{1a2<) 4-C))
45171 X+Cc03 X
8.14./ X B OSaEREX: (/ayob: arcla(fax—2) + C}
8.15./ e .m . (/ayob: flzmrcCp, , +C.)
8.16. ] ;042)( . gﬂayob = /n Fnlzjriq‘;ll + C.)
8.17. / 5LIJ§+_S|HEEI'_'EEO_52X A{/arofl ——aFCCH,V / + C.)
8.18./ ~— {1ay»b —=1n +c.)
=.5T124ar- 30052,q' V15 I\"51. ar-+\r31
819./ —— T~ —. (3a\o1: —=1n 4-r.)

5w “x+3.;TXcoyx-co5™n V13 121,04; +3+n/13|



820-/ ‘o/ayon; 7arc”™ (rr)+r-)
8-21-

82/x ? ™~ AaOTT)+c}
8.23. / A e (9’aral'l' Oz arcCo (Rhl) +
824. I — N - —iX. hyob: \[n{l,qZ( +4) --arcbp, (~ ) +C)

- 8T 2x+4co$*

825/ 1 "b-x-matb-u Kk arck9(- I ) +c=
8.26./ 6x iix. (larob: —":arcl,u,(\[21p,x) +C)

AN 1-blN14x

8.27. T SO T (/aron arclp(21px-T) +c.)
8.28. { — <J'rr</,/ arcla(llax) + C)

8.29. | — — X Vlayob —1n\b,c|,2x+3| +C.)

5TANAM+3C05*X

8.30. / — N————IiX. Yayob: \1,u,x + ’\arcl,u,(}’blp,x) +C)

" 35110 X~“COoA X

9.1. /cos543nr.Tm2 3XiAr. (Mntob  X—$112X +— 516X + C))
9.2. / VaT nxcoalxix. (harob: MY 3Tux —— Y 37X +C))
9.3. / co3rx3UPxinx. (,KT>b: ~3Tux —3TunUX +C))

9.4. [ co34x 3T Xiix. {/ayob: ~c037X —~C055x 4- C.)
95. 54’,\,I*4y|x (layob: C — 77=—=-7 Y3TX.)

N

9.6. / ¥Y31nn2xco3wu2xiix. (Ja\'ob: ~ ¥ 3782 - —Y3ln}K2x +C)
9.7. T I"="1X. (JaNlob: 3Y/Inx - 8Y 317 + C))

Vv 51M2X

98. T - Jix. Hayob: 3£Ip=) +V~coabx +C.)

ycox

9.9. F—Sr—mx i)TOb —fly—————*— 1—C.)1
9.10./3 T 5XCO34XIiX. (Fayob: —co37x ~ C05I"X ——C05 X+C)
9111’\—|/|r a«u_ll'l - 15e1™ +cC)

3 Yco™x 2 33

9.12. / Yco31x31n3XiixX. (.Foyob: —YC0o3n X —-YCco3-'X + C)
9.13. I Y5ur2xco3axiix. (fon'ob: - Y31-‘X——Y 31X + C)
9.14. / ¥co332 X3T3XINX. (KWw=>b: N YcONH2X - 1-Yc03B2X 4-C.)

9Nns 1 | Ynnn -~ + C.)
y/51M3X 2



9.16. '3 T 22XCc0342xiiX. (Nayob: =X —12?$1n8x +—5(nMx + C)
9.17./ sn * ix. (laVob : " Uco57x —3Lco3x + C.)

9.18. / Llco3nx 3T 3Xiix. (Nla™ob: —Vco$19( — YC03’\X +C.)

9.19. 3T 42XCO322XAX. (1 Tb: s X——15—3TBX———5T34X+C)

9.20.] y;—— iix. (Jlayob: le3T2X———L|,bII'I72X +C)

\51I'I22X

9.21./ 3"?.2—WX. (,}a\ob: = Llco372x —- Ll,c032x + C.)

\cn’\2|X

9.22. / 3T 4xco33xinX. (Jla\ob: ~3T5x — 3T7x +C)

9.23. ( 3T 2XC034x¥X. na\ob: =X —623T4x +—3T 32X + C.))
9.24. T3 T 4xco32xiix. (JlTa\ob: =X ——6:3TAX — 31n32x + C.)
9.25. / 3 T 3xco36xiix. (JlTa\ob:— c0o311x — c039x + C.)

9.26. I (NMwia: 5171US<_+ c)9

5171*X burx

9.27. / 3 T vx \lco31xiix. (fayob: - L|c0318< —— Lk-cos8x -

° X 2B
g CO3ZBX + C.)

9.28. / 3 T 4xco35xiix. (/ayob: -aThx - -3(N7x + -3T 9% + C.)
9.29. ] 3T 43xc0323xiix. (\layob —x— ~3T12x — 3T 36x - C.)

9.30. ] Md:c (1a\ob: 8&;(_'_ \055x + C.).

NatnnaYiy \ananl yecblnii
AwuTta;> Tle8rallarTt blboblan”.

1=/ &Pl 225 fhiey <o

> 1mle8ral osyma™! Tk3xya ral8wonal ka8rclan Wzoral.
TaxTa”™T Ko‘payllycbllaréa wraXatrr: (X+1)(x —2)(x —3) .
(8.9) &rtnlana akokan TaxTta”a” bar bir (.r—a) ko;payllycbl8a

bNla o8NV To3  kelall. $1wnwg  wmcbun  blrwn”
boHrwria
TX-X#t-4 _ 7x-x2-4 _ A B C
(r+1)(x2-54a:+6) (r-HX)(nr—2)(ar—3) x+1 ' r-2 ' x-3

Ox1r81 1en8HkNT8 o‘ny, loToTw mTurwy Taxral™a kelllnb
ya ka8rlaTtt§ 8urallantlen8la?bltb 1opKak,
IX —x2—4 = A(X-2)(Xx—3) + 8(X+1)(Xx—3) + C(x+1)(x-2)



aytyalw bo8M wuyfart/. A)Y,5 «koNel8lenllart Xusmmy
alyta{lar nan bllan loparrm7: (88.6 w uarans).

Xx=-1 —12-12A,
X=2 6=-3Y,
Xx=3 8=45,

Bn yerclan A=-1, Y=-~2, 5=2. Topll™an koelT1l18lenllart
nie8ral os(laasl ATk3”yatn” eny 3ocla ka8rlar=>a yoyllTaa’a
clo‘y]b !nle§ralla$ak

)K—*—l)(X%_5X+6}/AX l \(/_x:\____ o +x‘—_33)MX -—bFIX+l| *
21M\x—3 | ——-21NM\x—A + C* = 1 n + n' bos/l
MlarV.

Bu yercla C’ - wileSralla$b <loltly8l <
5 ro_1sxox2-11 o
3 (x-1)(n:2+x-2)
’é (x—l)(x2+x—2)ax ! (x—1) (x +2) ax _*ID:‘ (x_—l +-&j-|1!_2 +
Yy X
X1

5r-0:2- 11=A(X—1)(X+2) + 6(x+2) +C(x-1)2
x-1 3=3Y, vV—,
=X=-2 -45=98. 5=-5, =
X2 -1=A+5, A=4
MN(— H— —————)iix =—5/N|x+2| +47n|x- 1'———+C"

4 'x-1 (x-1)2 X+2

8buw 1aKiclicld brnnwo, koelll8lenllaru 10pi8b  wmcbun
xvanmSly uylytallar wkull ya nota’luu  Koeillualenuar ukvH
Lo :L‘I.anI'I(H (8 8.6 muarany). /1

Y r x4-8x "+23p2-43x +27
3- 'M =1 b-bl.'-bl b Nxm
» Imiclmal d811cla8l J1Tkslya no'o‘8‘n kaar boUyanH” wcbun
KaxTTy suraillt taxranua bo‘lb, nt bulun ko‘pbacl ya 10'8‘n
kaxrlar y™UncHbl kbaklina ifoclalasb TM TKT:

/(X/\) /(X 4 + "2 —2x2+3x 13 5,\-)( — :E 4X+i t_A —+

Bx+C-)iix =
x2-2x +



-2x2+ 3x - 13 = A(X2-2n-+5) + (M x+ C)(x-2).
- X-2-15=5A, N--1 =
X2-2=A +V, Y=1.
X —13=5A—25, 5-—1

=2—4x+£$x—_2+— )Mx—;— 4x—31n}x—2\+

Xr-2x+5

AN/n|x2-2x+5] + C*.<

R 2x3—5x2+8X—22 ,

4, N =~ ax

[ ] X*+9x 2+20
r Ax+B _ CxHl

K 2X3~5x2+8X—22 , [ 2X3-5x[+Bx~22
Hdronarz20 X _(1;'2:4)(x2+_5)_ - x2+4 ><2+b)V|X
2x3 - 5X2+ 8X - 22 = (AX+B)(X2+ 5) + (Cx+ A)(x2+4),
X*2=A+5 A-O
- X -V-Y40, Y=-2. =
X 8=5A+4X, 5=2,
X -22=5Y+43, B=-3
+C

A (1A +~~">ax ~arcl9 (a) + /«(|x2+5]) - ~arcby

K. T X¥L Hr-w/x-2=r Xx-2=12
x =12+ 2 hx = 21
2/ =_2/ (72+3L+12+N1) iy
— 27N 3P*2+12r+36/n(|r~3|)) + C =
~)/(x~ 2)3- 3(x - 2) - 24n[x~"2 - 72InM\LIx - 2-3\ +C. <

TN 2}'||;/1x—2 .
nx

RN i[; 2+2¥x 2
. ]r 31/\ 2+‘771=2 g . T T EK1}K(2,3,6) =6, X—2=1°
» = — N= -
O+ X=E 42 ix - 6(54<
=/k3 06”MC N 4 N
< C3+2r2 (+2

=6/ (4C5- 81* + 15I'3- 30C2+ 60C - 120 +N)c& =
m G- 14+
=6(240rn(|C+2]) +— -y +-y— 10?34-30{2- 1200 +C=
=4(x—2) - " Y(X-2)5+Yy y(x-2)2- 60-/7"2 - 720 0/ ™ 4

+180Yx~2 41440/n|Yx"2+2| + C. +

ax



oK gk = 2 _ LB
r ax __ T gedI™T e o™ T ke

o BT ax ="~ ,x = 2arcbal
o T ac nc ir ~ ir__,
n 6<-2-2C2+1+(2 _ 3 3,2+6C-1 3w C2+2r-~ 3 ((+1)2-]
~-2/n ,,,_ 1 K™M4HE2

= 3210 14/7BL + C" 231 |N+Y3+2| +

8 / 2512-512x+300.92¢

ix _rn./n~_

2572X-51M2X+30652X
= [ax,51nrx =" ,c 0 52X =7"7-

r , ac
SIIXCO5X =7~ 5-ax -

XN x|/5A-3/ (N - 1l « * (T +cC

~-A<c-«9(1# ) +C<

9 F§534x
IAY 19
r co,34x rx= _*1n4x = *' 1C —~/ (*~ -
3 Xmua > al = 4cox4xiix 4 n _
AL - eT) #C - \[7THdx - 4 Y3TMA-X + C. 4
4 \4 14 1b

8.10 8- bo‘NT%a Mok uo~blTcka O publnukr
AwaTtas Tle8rallart bl50blans.
/. / x44-x*clx. ([layob: x{x2-2)"4 - x2+ 2arc517~+ C.)
1*'/15+2y4.Y2+1 )
2-n (/aXb: A blur-2~rr
3./ (Xx+1)"x2 + 2xix. (N1 yob: N (x2+3%x)3 + C.)

/ /n(x+'A + x2)iix. Uayob: x1n(x+y/1 + x2) —V I +x2+ C.)
5. /arccoa™~Ox. (feron: xarcco+ ~ ~ arcbg”™ +C)

r 2ax (Jayob- — r————rr||x+11 + b|1 +x2|+C)
o< OH)(Xr+D2 ' 2x +D)

/( %%rlx naxob; 21x + 1(/n|x+1|—2) + C.)
/

8. / eMax. (Yoyol: 3e~x(Yx2-2\[x+2) + C.)



9. ATy T(e8ral
9.1. ATy T*eBrallm8buncba8s ATy T~ rallarTt bixoblaxb
Y=/(x) Wnkelya [a;b\ kKe3Taia arnslanyan bobT. b'xbbu
ke3Taw Ix1lyorly m8l bHan a=x0< x/< X2 <... X, b mwlalar
oruaH v2unHs: J1 X=X, — a4 , r 1,n boYran boYakcbalar™a
boYayMk. Har bir bo‘lakcba(la btackn <m, xX-/< &< X, TK™aT
'x&yony {atinayrtr (9.1-ra8r). Igl’\vlyM a” y18'tclitl

M=y TN |,

Y*/(-¥ 1lunk8lyanTt§ [a,b] Ke8tacla8l1 n-tleSral y~Unclm
cleecll. OeoTellk nma™m narankn 5,-y18‘tcl] 9.1-ra8rcla
1a8Y1rlan8an lou‘n lo‘burcbaklar ynralannTt8 yi8‘Tc}isl bo'Hb.
nlatT8 a8oklan A xl1ke8talarc'an, balanclli§1l e3a /I<;) 8a i1ene.

9.1- ra$T

S5nuwleral y18Un(1TT8 U™niny ke8Ttalarnt§ cn§ kamabl O [>a
Tl8anc1a81 \\nll/(x) MnksiyaTn8 x=a clan Xx=b «acba auiy,
Tle8ral éeylack ya mbbbu ko ‘nn[8bcla bel8Hanacll

Er=, /Ne)4~" = /4 [(X)clx (9.1)

Bu ybvrpalx) tle8ral osuclay: N'mnksiya, [a;b\ -kemna
1nle8ralla8b oraH§ 1, a ya b 8onlar wle2ralla8bung Luy1 ya ynuon
cbe8aralan, x-Tle8ralla8b o™ awycblm clcyilacit.

Teoreta. A8ar1x) Nmnblya [a;b] kc5ta<la atc]lanyan, Haw
urlmk8!2 boYsa, n [a,b] oraHuéa Tle8rallanwuycbl boYacH, ya’w
(9.1) 1nle8ral yl18'nknT{> Wniinh Taylucl ya wn [a;b] kcxTaw



bo'Hib wm3anl|8a. sakurrHy kestalarclan mvyla lanlaSb8 bo8 Hy,
boYTaycH.

A8ar Ax)>(), xC[a;b] boba, aTy Txe8ralnt§ 8eoTeTk
Ta’nosl, y-Ax) Wnk3lyanin8 agralw. x=—a x-—=b W ‘8‘n cblrrukr ya
Ox o‘uyl bllan cHeMaralanyan [“uratny yxraTt an8lalacH. Bwu
fA8ura euyn cblT™M (rapeblya é&eylacH. 11Twwy boléa, AX)
Minkmya [a,b] ke3Talia LWrH 13bora8a e”™a bo‘13a, aty, Meural Ox
o‘urnn8 yHuor! awiniaa ya uwy| Lisrtcia Joyla8bkan e8n cbiz2iufl
1rapcC3lyalar yn2alantng aylrrmaswl blicracll, Ox o‘sinlan pasbla
1oylasbman yuralar TTu 3 bboras! bllan oHnacH. Masalan 8rali§1
9.2 rast(la?l M'mnksiya ucnvn

/*/ (X1 ~ 5, —52+53
d

9.2-ra$r

AnilTle8rajwun” azomy xo33a.lant kelllnb oYarTr (Ox) \a
d(n) MvnkHi\a'laT: TO3 Ke3talarcla HlMeuraHannycbn cleb Maraz
claruy/,)

1) /,4/00 =+ (x))x = /*/(X)clx % /b <piind\

2) _[*c¢/(X)c1lx =c $*[(x)ix (C = ccTX)-,

3) 1*Afx)(Ix =

4) C/(x)nx = /€r(x)clx + ™ 1'(x)ax;

5) auar[«;/?] ke3Taclalx)>0 ya a<b boY43a, n boMa

/B/(*)4Ax> O

6) anar <p{x) < /(x). x[a;b]. a<b n Holcla

~ (p(X)clx < /*[(x)ax



7) a8ar m /"00 M — /'(X) ya n</3
boYsa n bol<la
T(b - a) </*/(*)<** <M(b - a)
8) a%ar/(x) Wnk$iya [a;b] kesra<la nx]uksi2 boYsa Karrmcla
blla x=c, X< c<b nua*a Op/lallk!, uuylllas: !len8uik b2"a™Jac™
/*/(*)<& =/ (c)(h - a)
9) wAacAx) Jiinkswyarnz urlvk8l/: ya ®0c>= = ron”Hk
o‘nnH boY3a 1 bol<3a
®'00 =/(*)
ya’t aTy, Tle8ralclan ynuyon cbe8arasi /1 o‘r8armnychl
bo‘yicba bo3la, T1le8ral og11éast Lnk51lyan1nO ymuon
cbe§arasillasgi alyTa%a lens.
10) a8ar '(x)~ blroMa bo3blan8Ycb J1 Tkslya bo43a, uuyuclast
len8Hk o‘nnM
C M(x)ix =P(b) - P(a) =P(x)\b

ya bu Fortnla N 3011011 - beybnH3 &rtulasl ckyMacll. 1w P(x)
bosblan8Ucb /1Tk3lya Ta4Yun T boUY8an boMa x=a ya Xx=b
Alyuiallarcla bl3oblasb AwyTcbl Kk M'm/clrraycHpan 3bararck
uoYlanuan Taumn].

1-nwo]. Ania Tle8ral bl3oblan3Tt
/'30-1 y-ax
>%3(x - Wax ={x- 1)32=2-1)3-(1 -1)3=14
2-w1«0l. H13oblang
M\[2x + \[X)xK

4
» /&~ + Ulax = BNTxax + /@ Lix - 1 @f* 8+11
o !

A(16)2+1(8)1L =33~

3-nwol. H1soblang



N

«

» /Fs1n3cpiicp = - /@1 - co32(p)a.{co3cp) =

Co3

(0]
4-nwol. Hi8oblang
22x-1
X'+X cbe
1nrc8ral osii(tasl Mwkstya 10'8‘n ralstonal kasr, VW Kolira
ka3Har”a aJralTb okrw/

=-+"*"2x - 1=/1(x2+ 1) + Bx2+ Cx
X 3+ X X x 2+1

T on+mn
r -1=n
X" Z=C

bunclan/--=-/. 4 /, 0 2. OeTak,
[P = U5t Fil) T UM 2@ 2t
2arcCax) |2 = -2 +~1nb + 2arc(g2 -~1n2  2arclg 1=-1n- +

2(arc{g 2 - arcbg 1) 0.38
Para/ yayVik, y —-£(x) Mmnk$iya [a, JT) kekwaéa wn/lnkm/,
X-(p({) NT'vnkmya o‘2T T 8§ bosMa3! bllan [a; /7] keaTaéa M2Kii12,
Tonolonya (p(a) = a,d(/?) = b {en™Hk o‘nnH, Tnrakkab/(<p(l))
Minkkiya [a; (3) ke3anTéa Wlnmkil/ boYsT. brboMa awy, Tle8ral
ncbun o‘T:uarnycblt ahna&biinkb lormla8l o‘rTH

'“Tnx =I1*rW bl Ne <9-2)

5-nwol. Wkoblan”,;

r8 xclx

«3 Trrx
“ny~ay! V1 +x = { altakblMn8bT ba]'araty/. bobla
n=r?/. cIx™2uk. x=3 boYpania ulymallllal =2 - a,Xx = 8 éa
| =3 = p boYall. Yuyonéa” (9.2) lrortmla ncbun Hatrta
8banlar baJanl8an. 3cTak,

>



8 xOx _ 3 ({?-1)21ckh
IB n/xT1 =

=2]B 2-1)H =2 ("~ *)

2(9-3)-2(1~2) ==~
6-111180]. H150blars
M
5022603X+3
» InmleSral o3iclam — 14~  alTta$b{lTbw balarkak co.ux =
im o, N1 n /M
14+n2 7+HiZa =" = =~ (4/ = ~boYarH. OeTak,

o 2/In
r nx r1 2amn 2 , n .1

2 _
9] = 2(1—m2

2co5x+3 — WO 2( M3 - o o
(1+n2)

=arclg"=» 0.38-4

T . = n a 1 8B ~ 1n =

AS8ar ya fvnkmyalar |g,/71] ke3Ttana n/1lnbl/ xumuly
bo$lMalar8a eS8a boYsa, n bobla

(\N(X)hp(x) - n(a) =y(x)|b - /dy(x)irr(n:) (9.3)
7-nH30]. 1rMe8ra)w bl$oblang /@xco$xiix

n —Xx nm = nx

> XCO3XNX =
'JOZ ny — CO3Xum.X V = X1I'I)IgI

2 a
XTNX 2 - /@3TXNX = = ~51M0- - 0 + CO5X 14
0 0

8-nwol. 1{eyralt blkoblany fex1n2xiix

" 1n2x n 2/nx-*-V|XI

>y1x1n2x|7|x=
ny = x~x v =1lx:
2
"n 1nx
W  -inx
-x21n2 / XInxix == . e —
ny = xmx 2
—X11
2
(T4 2 « ar~2mX) =ver-\e2+;/> * =

(e2-1).-<



9.1-AT
Nn;c; T(e8ral blboblarbin.

1.1" [T-x2 + (Ix {Jayob :
2. /Ay xiix Llabob m~)

_ 2 == [cmob : 2)
1 X\T+1nx ~

4. .r?r—r£+4x+5 [Napob marclp-)

_________________ 4y
5. \,nycosx —cn33x(1x Llayob m-)
2
0Tz
XAa\'T + xrAx (Ja\tob m~ )

(/ayoii : 2 —,n2)

~N

]0 >4 —x2ihx (Jayob mTr)
r3 n

(o0]

o 7+2V7j1

_______ Mavob : 1n————
1 N\x~-1-5a' +1 9

10. (‘5— — MNartwb -—/n112;
40 Pe Mx+l < 5

Mu$(ayn bb
A vy, nHegraHHrrm luwoblany,

: J— | . .
1 a,éfr@x +y]'|')/ Mx; b) T ayr lI/I (Ja\<ob: a)21; b)
74 2112)
2. Ao iy b)[* | Uayob: 2)23/3; b)16/68-21n3)
a) [ OV b) 1975 Clx [ 1ayob:a)3/16; b) 3+41n2)

9.2 Xo3Ta3 w{e8rallar
Apaar y-~*Mx) MMnkMmya a < X < +30, oraHuaa w/:mkar/ bo*1ea,
1 boMa
[; [X)<1x = /(/Y) Trcyra! @ Tny wWivk$l2 N'mnblyam bo"laclk
(9.3-ramn)
n boMa gnyMaulH Tk



AXx) Irlnk51lyant8 [a; +00] oraHuina >auon cbe™arast cbeksi2
bo‘18an xo3Ta3 T(e8raH cleylla<b.
CY(x)nx (9.5)
Yy;

9.3-rast
Oewak, lanlbo‘ylcba
C 0¥ W x = MM\po=>D" /(X)X
N8ar (9.4) Ntk wayluc! bo‘'xa un boMa (9.5) wileéra!l
yasblasbuycbl, ayar (9.4) Hrnll Tay]jucl boYwaka, xwm3m3an
cbeks12 bo‘1&urc™asbuychl <lefbdl
Ounyl cbe8arast cbeksi2 bo‘18an xo3Ta3 TleSrallar ya yuson.
AnY* cbeearas: cbeblr bo‘18an xo03Ta3 TleSrallar baTt 3bu kabl
awalanacll:
/*,/(*)<** = MN1™M-00 $B [(Xx) X,
/{pc)nx —HTA =>M®/A/ (X)X + HTB ™MD / (X}IMX
bu ycrcla -oo <c < +00 . A%ar $M\/(X)\iix Tleéral
yasawk3sbuycbl boYsza wn bobla (9.5) 1mleYal absoK'LW
yaulnla8buycbl (ley«dacH. Xo3Ta3s (9.5) T[e}lralnT§

yayTk3bl3bl T 1lek3bln8b ncbun amykla8! [ayuokbisH bel"llanclan
Moyclplart8b TU TKT.

1-*eoreta. A”ar barcba x > a wucbun 0 </(x) < cp(X)
1en8s812HK o‘rTH boYsa, n bobla:

1) aSar /at (p(x)iix Tleyral yasablasdb3a /at°/ (X)X
Tle8lal baT yadrlasba(b ubm bHan blrya (4€7(x)ix <
r+oo a
la  <p(X)iix



2) agar /ukc /'(x)ix T1le8ral n20C]lasb3a n bolll /a  (p(x)iix
wk ral bat wurcMasbuycbl bo‘laxdl Ab3olynl yaukiiasbuychbl
x05Ma3 T(e§ral yautlasbuychl bo*ladi

1-m11*01 Xo3Ta3 T1le8ral N (a = 0) benl8an. 113bbu

UleS8ral a TnN§ wuanclay ulyrallan(la yaatlasbuycbl, uanéay
ylytallanéa nrosksbunychbl bodacl?
» Para? yllayHk, acp! bo43T. blboMa:

OeTak, auar a>/, boYsa
J+@Oiix 1
1 xa-~ n-1
ya’'t 1nle8ral yau Tk3buYchl, a8ar a<1, bo‘lza
r+ (X
r A=
1 xa
ya’'m 1MeSral n20ala$lrmychbl bolacH.
A”Mar a- /, boM3a
M+*— = Ht B~ = M1 1nB = +o00
-1 X B-»-(co‘1 X C-*+00
ya’ttleyral n204lasbnycbl boYacll.
2-w 181 Xo3T1a3 1tle{*ralr bizgblané
3B K

+00

€1 X+4X113
ycw unT8§ mz2oa1a3bnychbl ekanH8L1 ko ‘r3anng
—fao (Ix , M +uo x y. 1 . X+2 )
n .0 = n “ree— ety o L=

1]:1,;-.-Jlor.".ob: - OFCBAL) = "(?“ «) =n"*

3-rw$ol. Xo3Ta3 nfeuragw yauytlasbl3blT 13bollans.
+0m0  cx

1 (x2WM)e):
> X > 1a1XTa1c1a ., ——7—*en§51xI/IKO nnH boYait ya
n {xr+1)ex 1+

1nle™Nal

™™ T I =ntn b =
{r -ITL(E) 7?'—>9> 1 1+ p xarceax 1

— =N ___N =
Bl-j;'j(arclp,@ arclpnl)



Yafdlllla8buychl, “eTak 1-leoreta8a Ko ‘ra ben!uan 1egra!
Ya® rlasHwycbl boYaclT.

1;$1alTa. 1nle8ralla8b orab™4 cbeks)/ boYpan xocTax
Tl,e8:-al)arl bl3oblasbck “my("ay (enuHblan loy(JalanarrH/

Co7(~k)<~k* — , (’ ) C
bu ycria E'(X)™M(x) yaY(loo) = 1 A(X
yorta E'(x)*[(x) ya ¥(100) = 011 A(x)
Yarar c|llay]|lk y-/(x> 1nnk3tya [a:b] ke3TanTtg =cC
nn4la3l(lan 1asbuan barcba nusablan”™a n//inka!?: boUxT. |l boMa
1a’'n ™ a a3o3arn:

C /(x)1.r =
H 7«1-0 1la~EL/(*)<** + MwE2 0 [ (x)(@Ax (9,6)
Ei yeréa, ~,~2 > 0vya 3 nuyla |KkTcbl #]r nrwsb mncjlasl.
A ndT1cla8l (9.6) T1leyral wmtnsbpa era boYpgan [vnksryatmp
X 03Ta8 n1e8rall neylacH. A8ar (9.6) {cnallkTrw, o‘m, toToLWC' N
HTtlWar Tay]né boYsa, bu 1r/e8ral yac]tlaxnu\'cbl, auar mn'araan
katl(la blnasi Tay)né boYrtasa, Tle8Sral n?:.oylasbuycb! éeyllacu.

¢ nladl y ucbun c=a yok| c~b boYsa, (9.6) {enalkrnnp,
° né btonMa Tlaua( blna HTK boYac/l.

1
y I\
I\
1
\y
1!
<
[)],A ao N\ K
>,X ’ - ' L‘,P
v A 1
/
_ _ /%
Y i, Y4 v
C



4-1Tlol. XosMw8 1nle«ral ncbun yaublasbl3b ya n/oc”asblsb
Kbaranw atu c/larno

rN— (a = con$b > 0)

> IntOyral o",g,a)l(’\ Mnkya x--0 nwuabla "rKkweT
n™Hkbua eua. A8ar a ¢® 1boYxg u bolga
o 4 —Hl }
r1x .. r! nx X 1T —
fon =TW A0 I, N~ - “ATEMOH0 _atl \e
/ (—,a<1
= ™ A 0N T - - N~ o )irllet,a > 1

ABar Ir-1 boHa .C* =

OeTak. nsbbu boartas Tle8ral O<a<l pga yau”asBYwYcbl a>1 ga
csa n/ou”~buychbl boYaab

5-1«801. X03Ta3
M Jx
0

1nleyralii bizoblang,
> Inlceral o3nga»! Nuawyan-/ wmllaga cbekmx n/g”~b™a
efa. OeTak. 1@a’nlbo‘yicba

M-~~==n7tr_0/n r(1 ~ *) 2iix - /TrE>--2)(1 —
<0 v1-—Xx
1~ E

A2

'=-2HTr.,.OQN"~AT+ r+VI-o0)=2UT,"01 - nA) -
2 (r > 0) ya’t bu T(eéral yautbkbnyYchbl bo 1anl.4

2-TeoreTta. A%ar [a;b] kexTtac3a x=c nvulliclan (asVigar
ebarcba T, w W a <p(X)>/(X)>0 len&alk ba/anbl, rafaymx=c
nwlW@a bnMNTblyabr cheblr n?Mbléa e8a boYsa, bl Hobla

1) a%ar

/8 <p()(Ix
1nledralycuw,blaxkmnyci bo *1rs,

Cri x
In(e%ra! kaT yaulmla$u\>ckl bo ladl



5=0 *2- 2x)(]Jx - /00 2- 2Xx)clx = -x?1714 -

W nnTty boMa benl8an n8uray4)(x), y~blx) euyn cbuwsala>,
x=a, x=b 10'8‘n cbl2lslar blan cbe8aralan8an bo'ba, bu yeréa
N(x)™2x), x[a;b]. (9.6-rabT) 1 boléa

5=/*(Ne ) - N1 {xX))(1x (9.7)

2~nwol. Conyléa8l y=3x-x2 ya y=-X cbl21ular bHan
cbeparalangan Maurawny ynraat! bl8oblans§.

» E8n cbwalaTtT§ kesigblsb nuuymww roprb olart/ ya
yurast ulétjayol:8an riSnrant§ rasrwT cbl/nb olarm? (9.7 -ra«r)

y = 3Xx —X2) r y——x
y —X ) 1-x —3x —x2

3bleTaw yecblb: x/ ~0, x2=4, y]=(), y2=4 Ulyrallarga ega

boYarwr, nboléa (9.7) l'ortmlaga ko‘ra

5 = /@(3x - *2~ (“ *))<** = /AH4x - x2iix = [2x2 - =n-4
A8ar e8n cblV1ull (rapeblyaw cbe8aralo\cbl AV egn cbuwuy,

parate!lnk bYnTtabéa benl8an bo‘ba x-up(l), y~y/(1) u boléa
vwng yarast

*=/4 (0p '(0O* (9.3)
bu yeréa a ya 4 (p(@—a, y/t)=b len8lataéan awulanaél
(uw/(0=0, [a;p] ke3Taéa), lortnla bllan nr~"knaék

y2

2
3-nwol. Benl8an X x 1 elllpsa bllan cbeuaralangHn

ywn/aw blzoblang

» EWLlpkTna parateTk (enukta”™nu yo/nb oKunw/. x-aco$1,
y-batl. pi8urarng sittelnk ekanH8iT 1wob8a oHb ya (9.8)
Mortnlaéan (9.9-ra8r)

il
5= 4/8y|7|x = 4/r|oa5TC(—b3T1:)cll =4ab)23721al - =

n 2 n
4ab/21 dS—(]_’I_: 2ab (C _ABT2A \r = nab <

E8n cbl/ny umlb kKooréTtablar sigieTasgiéa p-=p((p) 1cn8lara
bllan benlgan boYsza, can cbl2iyT OMIM2 (9.10-rabT), cuyn
cbl2iuTng yoy! ya OM; ya OM2 < Va LilytallarS8a T0O?



kekn/cbl anio racwlan bllan cbeéaralan8an 8eklorrmn8 ywu'’/n

mnxbbu 1'onnmnla bllan blsoblanacH.

9.5-ra8LU
VYA S
- 37 - ~
/
"mbo 3
w4 . -\
9.7-ra«n
7' m

y/.

9.8-ra8t

n,

(9.9)



411801, (x2+y2y —a2(x2—y2 BernmlH lemil$kalazl
blMan cbeparalan8an iSurawng yun rt1i blsoblang,

> ESn cb™2MYYYi8  len”larvastl uni koorclnafal
515(eta81la yor/l olarl2. TenglaTtaéa X = pco5(p,y = p3brcp
altaS5bHnsb balarsak, p2 = a2co32(p

yoKl ¢ = aco&cp . luguranty 31TTeTkH81lw M3obga
ol3ak, yMnlayorgan yura (9.9) lortula bllan blsoblanach:

1 - 1 —
5 =4 m/a2co2<p(l(p = 2a2 - <yP2<p4 a2
o
Ern cbwy yoywT8 w/unl~1! bl3oblanH. Auar e8n
cb™2’YNY1N8 AB yoy1 (a:b) ya y=/(x) 1len8lata blMan berlgan blYTlb.
/(Oc)-(HMeren5lallanunycbl J1Tk3lya boYsa, m bobla AB yoynT§
m2unblg: (9.12-raar)

1 = {an]1+ y2oiR-10)
[ortnla bllan bl3oblanacH.
Y y
C
. 6\ a X
A
a o XC
9.11 rasT 9.12 ra3sT

AS8ar e8n cblriy 021 T8 paratelnk lenglatalan x =

<p{>=Y —~ (0 dar bNan berMagan bo4/, x = (p(b),y = *K0 1lar
cHiierewmnallanunycbl nTk3lyalar boYsa, u boMa /yoyTn§ urmnHsi

1=1a”+ Y 1a( '11)
rorrtMa bMan bl3oblanacH, paratelr (nNT§ a ya/ c/yTtallan
yoyTn§8 cbekka nuublan J1 ya B ga 103 kelach.



ngar e8n cbl/na un/l kooréblablar gigleTasiéa
p —p(cp") tenylata bllan berl”an boYsa, M ,M 2 yoywn8§ /
n7nnHe! nsbbu rortnla bllan blsoblanacrl:
o,
/ \ -//" i (912

Bu yercla ¢ ya ©~ UYlyrallan yoynT8 bo3bl ya oxiré1

nuualan M, ya M ?8a T03 kelaék

5 - nH8ol. E&n cbim, y =—n/X 1cn8laTta bllan benl8:

yoynTB boHbl ya ox1r§1 nuublan abii8188alan x;=5/3 ya n,= /8
boba, yoynTy nxunHNw 1opTs.

> Yoyw wuxunH”w  bleoblazb ucbun (9.10) TorTtubl
loycblanarrn/:
n N
N Eﬁ‘_——— ) I;_—— O+0 ~78_34. «
I =] +(n/x)2(1x=J[\1’+x ix = N 41~ 3
v 2

6-1111801. 81xklolclamlruyblnnchl arkast yoyTT8§ nrunb”/u
o pTS§ .
y =a(l —co3l),x =alC —3T1 1)
p. $lklolclawn8 baTtTta arkalan blr xI, blnncbl arkaéa |
paratexr O clan 2 71 uacba o”aracl. n bollla (9.11) &rrulaw
yo'fayrrnr:

2p | vy N | 2 2
/=Tya2(l-co*02+a2sin r = \1-2co8<+co8 /+w | dN=
@] 0
/ NN n
=a2[ #zﬂ(rc—o_gf)fl =2a%>8Lu—}'I=—4aco3— 0 °
o] 0

7-nwol. boyarrTk 8plraln)ng blla ay'.at3bla boml
boYacHuan yoy T8 urmnHpw 1opT8. p —



> Pwb koorcHnablanéa yoynta nrunHwWT bl3obla™b (9.12)
1o rTuv la8iclan
1=|"/e2p e'* (<p=1 =42e"\~~ =/ (e 2 - 1) * 108.16 ~
o] |0
KeHDb cbluacH.

Ni$Tiarnuio balrbl (wobla&b. Paroéa berMpan O x

o‘uléapl ' a. b ] kesTaga proekslyalan8t. Har uan(lay O X
o‘yloa perpenc”kblyar x&[a, b\ nuuyblan o‘Mycbl 1lek!8Mk, .H3T
bMan ke818b8ancla, ynw/n 5(x) pa len§ A8ura bosM uflacM (9.13
raoin). Bunéa Hxtnta balrt umylclaal Norwmula b/lan blzoblanacH:
b
Y=%$5(x)c?x (9.13)
a
Xnamsan O x o‘ul alrofkla eun cbwuyH anBb (9.14-ranaT)
trapetsiyawl aylanl[r8ak, ko‘rklalang kesitnT8 yw/l: 5(x) -n

n (X)I 8a len8 boYacH. 3bnwing mcbun e8n cbl ~H (rapcy.myatu

O x o‘u atroti€a aylalllin8b(tan bo8IM bo‘18an]isTw N8 bauT:
b

K=5$(Ax))2(0x (9.14)

Monnula orual IToclalarecll



-b* =m b Yy

9.15-ranT

8-npool. bUbbm mn bllan cbeyaralanuan y;$7nT8 HapT
TyoblankT
n 2 N
X" .Y

> Ben!$pan len8lata blYykAa elHp8olclmt§ rabl TT eHwb
olatrk/ (9.15-ra8t). Oy o'ywa perpcn</lknlyar ya y ~\-b\b\

ixnmyony nwm9(aclan oUmycbl (ek™Hkw uarayrt/. Ko ‘nclalany,
KeKLweéa:



=1 y =con$l

ya’t, yanw o‘cgan a, =a.ll-". ¢, =c.11-~- boYean

vV /r vV /T
elllp3rH bosiluflarwr.
Bn ke81tlarning ymnxk
y2
5'(")= ga-a, -¢c, = /ra-c(l -~y).
b
Il bollla (9.13) Normlaclan
* 12 Y- 2 3]
V=\nac - —)dy=2mbc[L-"-)dp =2bC(y - "T) =- bic
n n o n2 3/r |0 3

9-Tiiol. Oxy IlekxiHkcla yollgycbl ya V2=4—x, X =0
cb]71alar bllan cbe8aralan8an M8wurat Oy o0‘Ul arroiéa
aykninsMan bo3ln bo‘18an~8Tn T8 ba|rruw blzoblan».

» Ka8tclan (9.16-ra871) loonTbh (Unbcllkk

r - ~ 2 / an

N2 U B4 -r)> =4 -/ )2p =2r|(16-87 W' ) y=x BYy--/ —" -
c -2 o o \% 3 5;]0
:2,(32-“3 +“5)=A15 . ,07.23 «

Yy
2%

9.16-rasart



NylawsHA3nHanwn” 8MMan yneTT bl3oblasb

Apar r=/'(x) ITksslya wurmksi2 éllereng8lallanuychl
boUYsa, 5bm egncbl21ALUINE AB LisrT yok1
N(«;/(«)), B(b\/(b))Ox o‘ul aHoliéa aykw3bléan bosé
boYpall 81 ymnaz1:

1
<>*=2m/a/(n0”N1+ (/'(*)) nx
[ortnla oryaH lopllacil.

9y7-rasni

10-rmv=>1. V —2x +1 parabolant8 JIl —1 ya x2—7

ab88188alar oran84(1a8l yoynn (9.17) aybniiwbéan boall boY8an
Mnwng ymnrast blzoblarwn.
» KaxTéan ya (9.15) Flortublan umylclail8a eqa boyarTr:

Ox =2T/Ty2XTTAL 4+ (N = )27 =2r/5y2x +1 + 1if* =

oh/mon+ L W 2501782 @)= 11220
AT-9.3.

T. Yabbun y2=9x,y =bx "2Ma" bllan cbc8aralan8an
noxantg, yura81Mnilopra (“a\'obm0,5 ).

2, Yy —X2+4x,y =X+4 "2 brlan cbcaaralan8an

goxawns ymnzasil lops, ( }J—ayoo 12 q
6



1
3. Usbbny —(I+y ¥ - — cbl”~lar bllan cbc8aralan8an

80xalatT8 yurasill *oplt* (Jlaxiob -7[———])
2 3
2 2 4
4. y —X —Xx cbl?Hy blan cbe|?aralan8an yoxanw”
ynrasn'tlopt8 {.110b: 4/3).
5. 8iklioiéanin§ bwnchbl arkasit >=« (1-cou0,
x=a(l -$T11)\a Ox o‘u bflan cbeéaralan8an 3oxaTng yu/abi
bl8oblang Llayob: bna?2).

6. Parawellk ko'mw6bckp = b/lan

cHe8aralan8an 3oxawn”™ yn/asit bl8oblan8 L 4oy n b :)

7. y=xe 2 e8n cbir™ ya wnta a5lmplola8l bllan
cbe8aralan8an 30xanT§ yurasTt! blzoblan” {)a\u>b: 2).

8. KarcHcnHa bllan cbe8aralan8an 3oxawng yuxasT!
blzoblang: p =a (1 - co8d). (*aVob: bnal/2).

9. CMbwu X2+y2=4, x2+y2-9 y=xX. y- Aa,3
MM bllan  cbe”arabn”an 3oxant8 ywurasTt! bl3oblana

LLayob: 25m).
24

Mun3(ayHisb
1 b”bbu cbl”~lar bllan cbeuarakTtyan 3soxawny ywu/axiul

bl3oblan”:

a) y2=x+5 y2=-x+4, b)p =a co3 2 (-1a\'ob:
a9 A)— )=
) ) 5 )

2. a)y =(x-4)\ y=16-x2cbl”™lar bJlan cbc{=aralan«at

8oxanT8 ynrasT bl3oblan”:
b) AnnteH 8plralTtt§ btnchbl ya !'kktcbl c‘rat! orasbla™,

p =ap (a >0) yw/ani bl3oblane; (Ja\>0b\ a) 64; u,"x").
3 a?



3) 1]5nbu ean N2\ blMan cbe8aralan8an 80xalariur
wW2aAIM blawoblang:
3. a)4>"=8x-n'2, 4y =x+B ; b)y-4r-61, x-2( ya Ox
o'd1 (,)Jayob\ a) | 9~2,04; b)-)-
24 2

Alr-9.4

1  Benl8an y=2\X parabolannnr xr-0 ya X7=/ ab88188alan
o‘nasiclasl yoy urunbaun blaoblang. (3a\'ob: /2 +m (1+"2)
=2,29)

2.  A8lrol(lanty w/wnWpg! bl3oblanat & a cor’/y a n,r'e
(,/axob 6a)

3. Karcloéanté wutW”~T blaoblan§ p a (1- co3 ¢ ).
Llaxob: Ha)

4. y- —™(x—I1) ean cbl/nuwng *—/, x:"9 ab%b1$Balar

0‘Jla8kl1a81 yoy boYauy 114 m2mnHst bl8oblan8T.(.J1Ino/).

2 2

5 Wwbbn 2 - — +~— . r=/ »Ullar bllan cbe8aralangan
4 2"
]Jbinwn§ blyrT blaoblan3Tt. (.)amob: Tx42)
6. Oxy 1lexadl8iila yol8an ya y=x*. x=y cbl2lylar bllan
cbeparalan»an Muuranty, Ox o‘uyl alroflcla aylaw8bllan boS11
boYypan ba]rrnT blsoblang,

(,Ja\ob: B )
10
7. 8lklokla x=a ((--®W), y=a [M-coll) binncbl arkasiiH OXx

oY|! alrolfcla aylanlll8bclan bonH boYuyan JkunnTy ba'|rblw
bl8oblans.

(Arm'ob:5a2k 2)



8 y —\UIx-1 e8n cbl2taning *,=/ wuwblan x?=9

nn~agacba bo‘léan yoy boYayuw, aybwMwMan bos/1
bo 18an81rimina ywv21lh lopws§ (Fayob: 104 n/3)
, X
9. y=aCNl- OGbl2:dit x,=0 Tublan *r=a nu4laBacba

bo‘Ban p8TTw é Ox o‘Yla<roMa ayblnTMan bo™l boYuan
(e2_e2+ )

311, kadenol(1n1ng >4121111 blzoblan”. (M\ob:
4 e

Mwn$*aul /b

1 M/Nbbn y=1/(2x-1) e8n cbir*antg ab3$)88alan

X,~2 ya x2= 8a leré bo‘Ban M,M2 nugblar orabicka yoy
bo 12T T € urnnb” bl3oblanBT na\>ob:56/3).

2. y=3xtwB‘n cbwawnsg x,4) ya x,~2 ab88183aéa e8a
nuablan bllan cbe8aralanéan keBTaBiinm Ox 0*41 alro<kla
ayknfNTtMan bo<Hl bo‘Ban aykw3b 8 TTT8 ywuras! blBoblansT.
(/M\>o0b: 12 /10 T1)

2. 1. Ten8lata8l ¥ =~x bo‘Ean cbwsawn» x,=2 ya X,=5

nuablar ora8unlaé lyoy urunllé! bisoblansT. (,/a\>0b: 5).

2. Ten8latak] y=" +~ y =1 5Mar bllan

cbeéaralanéan”~8TnTé Ha]rT lop/BB1n. (I THOK: K)

3. 1 y-1nx *enélata blfan benléan e~™n cb!/wwné
ab88l83alan x, ==y/3 ya x2=n/E nuw}lalar oraxiclaél yoy urunHT
MiscblallsLL.

Naxob: 1+1 72 *] 2)

2 2 7

2. Oxu 1ed8likcla yoléan y=2x-x2 ya y=0 cbuw ¢ r bllan

cneéaralanéan dA8uraw Ox o @i alroiicla aykniTtHEan nom!

bo‘EBan]l8TnTé ba™ll HOpHBT. (Jayob: A f)
15 *



9.4. Awy w(e8ralw f/1k TazaMarw yecblsbpa L0°11a3b.
TexHk bo‘yicba bo$|b o‘lll&an yo* 1w bl3oblasH.
Apar n=/ (I) Toéély mmlarvv{ 10'8‘n cbl2iy bo‘ylcba
barakanéa”™ L1le7llgrl Hoéaksa, u boMa [7//b] Yayl: oraHg4éa
bo3ib oY118an yo‘l

5=} /(/)<*
1
(9.16)
Fortnla bllan Hoéalanaél.
1-nwol. Moclcly M nmyg(a n (0 =3/2 2/ +171/9 1e2Hk blMan
to‘e‘n cntyl barakar ylMat. Muylant§ [0/3] 3ekmné oraHa4éa
bo«]b oYpan yo‘Hw 1opT8.
» (9.16) lortnla8a asiosan
3
5- /83(2+ 21+ 1e*T = (r3+ 2+ 0 =39 M. *
0]
O”Narunuchbl kncbwn” balar™an blnw bl3oblakb
MoécHy M nmucua P(a) kmcb 1a$T1T ouiméa 05 10°'8‘nm cbl/1d

bo'yk'Ha barakallankt. Bwm kucbwng yo4nty [a:H] Lisnuéa
b

balan=an 1$bl A —-1 b (n )/n lortTnla blan blzoblanacH.
a

2-nwol. A8ar pnyTtaT lat cbo‘xlkb ucbun IKN kucb 8arl
uflwa nt /0NT cbo*715 ncbmn bajanlaél8an 18bi bl3oblat*.

» Onk uonuwga asosan, pru,taw cbo'rackgan Kucb, wUT
cbo‘7H18bl8a propor8ional, ya’'t P=kx, bu yeréa x-pnyrtanln§
cbo‘/Misbl (Te(bla), A-proponiionalllk koell”eni. Ma«ala
3barnmuya ko‘ra n-0,011. P~1 kn, 1-0,01 Kk len8Hkclan k~100

ekanH~1 keHb cbluaél ya P= 100x ba]arll‘an 13b.
A = /04K00xJIx = 50x21°~ = 0,5 kB). <

3-nwol. poron r=X—2+y—2 elllpiik parabolo!é 3baklléa

bo'Hb, balanéH81 H -4t ya 21cbHs1 6 -08L/m boYpgan 3uyunullk



bMan 10‘1clT18an. ()o20n cbeMan 3MmyunubkT bayéab cblsan3sblla
baJanl18an 13bw bl3oblan§.

> 2, balanclllkcla saHnHs1 A r, (9.18-ra3T) bo4”an 3uym
AallarTTt a”aXarTr, Ko‘nclajan« kesnnéa yanTt o‘slan a—27Y2.

b=3 Aqr! 1len8 boY™an ellp3 bosll bo‘l8at wucbun, bu
AallaTing T a8sasl Aninin« BTr511/47, ya ba|rw

~ U211 «30/rTAr. 8a l1len8 boYacK. 3uyuma”™KkT» nayclab
cblaan3b ncbun ba™anl2an 13b:
A —HTN* XI'=1 |eng6r™~"H —2)/Ir,- = /dlerTp6r(H —

r) AT = b1tad3 (H ~ - - 2\\H = naBH3 = 64406

1575,53*ay.

r*

*X
9.18- rasT

8 NyNAHKMiN8 pla8inkaga boblT kncHbl bizoblaub

Bn Taszalaw yecbl3b nanHT aTta rwsoYa kKo‘nb oYanwuy.

4-ntol. A3om a=3rn ya balancuit M=2T bo*18an
ncbburcbakll plasltka 3nymnulkka ucbl b/lan yerlkal! bonrfgan ya
a303l 3nmymaHknTh 3aibl8a parallcl bo‘Hb, unckn 1T wik]||bla
.pyk3b2an. 3nynaHkwn” 21cbiul

8 = 0,9 /T bo‘l3a utn§ pk3lnkant”™ bar Xkk{ 10TOMLY

bo3iw kKnchl T bl3oblanga.



> 3nynaHknTa bositT  KucblT bl3oblasb ucbun Paska
AonuTéan loycblanatTr, unga Ko ‘ra 8nynaHkTN8 k cbudgrbkéan
N5 yill8a bosit Ap - (%k A 5 lortmla bllan artalanacb. Bwu
yeréa 5 -3umynmyHknte /lcbld, ~-p3TTNé erkTt LUsbigHéast
le/larn$r.

8nyusaHk 3ablga parallello’é‘n cbwsalar blMlan, ncbburcbakr
eT (ly 8a 1len8 bo‘18an ke8ltlar (9.19-ra8T)

Y
9.19- ra8T

bllan bo‘Hb cbluann/ \r n 3nynuHk 3abléan y+cl Taszolaéa
bo‘bln. AY8 \a A, V, 8, ncbburcbaklarwnuy, <'x8ba8blwiklan:

b Bl wu-~*x\as\---(H-y) > Ya'n| KErMTAE  YWNii:
a a 1 1/

(‘/5=ﬁ (H-y)cly,
McbburcHakH pla8*tkacla keMlean kc8it yu/TTy, bar bwu
{oTowna bewrrn

4n=— &*(('+u)(H-y)4\> 8a 1en8 boYaii. Oxlinu
/7

1cn81)knln2 1kklloTtoTTtblegrallab, anyWa”Tt bos/l uHatr/

4Y)(T Yy - Jo.+y-¥Y)<b- = ['5.2]> +Y " 2r )|(T * 44,1 KH

inerslya ToTenivw bbublasb
AMiA ’ 1lc»ral  yoréanméa yaskr Tlwurakrwn? Tersrya
ToTenwviw bl3oblasgsb TUTKT.



5-11*0l. Mab55a51 M 8a raéwer K ga let> boY”an bir pn™H
(lolranT8 Tarkazi8a T3ba&n Teraya ToTenin bl3oblan3aT.

> Ma85a81 M bo‘18an TockMy nuulabing O nmuyXaua rwba’
Tersion ToTeni, 3HM nuula Tazzasww”, unéan O nuuyacba
bo‘l8an Tasola kyaclraiinT8 ko‘paylTtazl8a {en”. MoécHy
nuublar 518MeTta8TT8 Ter3ton ToTeni, 8bu nuublar Terswon
ToTenMannT” y1§‘T<ii3iéa "en,

KonszenXnk aylanalar yorc'!aTlda éomaw n Xa ern J1 ya 1en§
bo‘18an balsalar8a

9.20- ra8rn
bo‘latl2, Bu xaluyalatt§ yurx (16 —7.7ITdr , Tassas!
(It = 2nrclr8 ?ncbHst 8 =M (nA2) ca (9.20-rasT).

AnalllMan xallakTt” clermen(ar toTtenin 6/, =2n8rclr .
EletenXar Terston ToTenMariu TCeurallab
r , 44 1 M 1
[=][2n8r<r=21TY - = ad44—T=-MA . M
40 2 nd2 2
Yasst 18uranw 8 o84rl«k Tarkaruw : ltoblay(l
PunYlclagl bollarw ko‘nb cblaartr.
1 wn=/(x) Tvnk3wya yrari"TTé, 21cbHs1 6~6(x) bo‘l8an, AV
yoy bo‘la8TT8 oMdrlk Tarkax) koorgwablan c(xc,yc) ,
FAnylcla8l Morrmmulalar yorgarrméa awulanacH (9.12-rast):

_Inx6()A1+y' 20 ipy6'(y)dl+>-2cly
C /a~ A 11+y'2clx '~ C u 8 (x)N+y’2<lx
2. AS8ar yasst lwura cinclan /\(x) , yuyonéan [/ 2(x) ,
[ X(x) </ 2(x), cbl2lslar bMan [al] ke3Taéa cbe8aralan8an ya



N8urant§ 2t0blMg| 6—a(x) bo’ba, n boMa nTng o84rbk Tarkar:
5(x,:n,)
(ax6unw?2(x)-mx))0x

(9.17)
1a 8(.x)(/2(.x)-/r(x))ax \a 8x(Ir(x)-Mx))(1x
Monnula oryaH (oplfach
6- Ta$ala. Marka7ny burcbasi 2a, rac3rina K 8a len8 bo‘lgan

ay'anawn§ blrpnkH yoy bo‘1a8T118§ ogYrHk Tarkax! KOpllasT.
» KoorlAlnalalar sl«eTasil 9.21 rastéa

Yy
a
. \>
C,
0] H X
/
/
-a
9.21- raar

ko'raalll8anc3ck lanlab olarT/. boMa yoynT§ blIr ]JlnaH ya
51TtTelnk ekanM”~Man u,=() keHb cblsacH. Yunsonéa«! ortulac)an

xnT loplb olaTl/ = COndl)
_ Ppryl+xay

AylananTt8 paratelnk Ilenulataslclan [oyéalanarrn2 x=K
coun, y=/? arl,

a ,3Ta
7 n-A a | a
7- T!a0l. BIr™MnHM, y=6-x ,y —2 cblr'alar bllan cbeS§aralanuan

yakd Maurawny oydrbk Tarka21(oprisww.

> Bu n8uratng blr pnaH ya 81T T e Lnk ekanlgMan (9.22-
raaTt) xc —0 yc koorclwalaw lopisb mcbun (9.17) {otwlaclan
MoyalanaTi2:



AT"9-5-

NooofP N cnwzdu Waraka( e]llayoléan nuu(arnn»  {e:Tle1
o=1.e'-nT/A éa lené. KnYlawné o ‘la lNo‘xlaémncba bobib
0 Banta3obwT blsoblang (Ja\bb:104T)

2. MmnHél / éa oéUrHel K éa, lené bo‘Ean bIr nnxH

rlenwné oxTéa Tkballln Teraya toTteni (cp/i3T. (,/ayob
- - 12)
38

rac:;™, N n =25 N amnH3b Ta*enalllan
ra/luel J1-2T1, balanclle, H= 3T bo‘Ban kKoT* ko'nwrMae!



AOrSwnw aunsb ucbun 8ar/lanéan 18bn: bl3oblang. (.la\iob:
= nug H2 K2=48x%>a 1477,8k[.>K)

4.  Ywuaon 35081 8uymyHk 8albl8a parallel, 5T cbuaurbkka
yelllkal cbo‘klwiléan, asos: 8T, balanclli8l 12T bo‘l18an HO‘§‘n
101l burcbakka §nyTtné boynt kucbl atuknaT. §nynTté /tobbal
6 -/1/7T3 La\lob: 656 %"6428,8kM)

5 Janpr ¥ - acH— cbl/iANMME x- -u nmuylaclan x=a
a

nuarayacna bo‘18an bir _pnSH yoy bo‘la8TT« o«UrHK Tarka/T)
lopTs.

6. x~a (1-xW),y ~a (1-coul), (0< 1 <2n), 8lkloncla binncbl
arka8tT8 bIr pwh yoy bo'la8T1T§ o08YrHk Tarka7lll loptg
(,1a\>ob: x,~ na y,=4a/3)

7. YaBst n-x ya u—x 2x cbl/nutr bllan cbc8aralan§an
bIMMkH Nlénratné oé UrHk Tarka/ww lopTé. (Jarob: (3/2, 3/5))

Mwns(ayl 1*H

/. 1. A«os1 8ny 8albl8a parallel, balanclHé1l H=3 T, asosi
a~2T vya 417 cbuyurlkka #k {u3blrMgan paraleloératT
Ko‘nnlsbcla8l pla8ltka8a berac%an 3uyTn” bosnn Kucblrn
anlalané. 8u\nt§ 71cbl|81 11/T* ld>ob: 16N ' 156,8 kH )

2. KxlwBl K 8a Tarkax! koor<3rala bosblla bo'l8an
aylanawné blnncbl kyaérabla yoléan bilr nn3H yoy bo'laéTT§
ouUrbk Ttarkax! {opMasr.

(,la\'ob: 2K/ /r, 211/ n ).

2. 1 Mockly nuylant8 Ic7HE1w = 4&T T1/8 bo‘183, nw}la
barakal bo8blaéanéan lo‘x!'aSuncba sancba yo‘l boslb oYacll
(./a\'ob:2T)



2. B(r *n3H y-wrx, y=0 (0<x <7 cbirlalar bl
cbe8aralan8an Ti§uratn§ o~UrHk Tarkar! HOpMst. {3ayob:

3. 1. Apar $uyTtn§ 21cblist g=1 1/73 bo‘lza (Hateln 20
yanT 3lenk ko‘nt3bclas: bllsbclan 3uyT bayéab cbluan3iHa

baJanl8an 13bT bisoblan8. (Ycae06: 2,52103n ~1b969KA>K)

2. Bir ~n3H vya851 wn2=20x, x2=20u cblrnukr blla
cbe|>aralan8an #guratng opYrfk Tarka/it  lopta. ()a>ob;

(9,9)).

9.5. 9 bo*HT8a é(Hr wcHywia! ny (opsablrk™an

Awy Tle8ralt yeraublan keyT 2 la rauyat atuHpbla
blzoblans.

[xn/1+ x2a=x
1.1. © (Yayo/l: 1,78.)

14. 0 (M yoh: 0,33.)



9

nX
L7 oni25+3x {Janb: (K67)
T x\1x

1.8, 0" x4+4 (Jlaxob: 1,24)
1.9. X (,2a=0b: 1,50.)

1.10. 012 +1 (,1awb: 0,20.)

X
1.11 IMTtos52m (layob.05())
P> X
1.12. ' J1 +4nr-n-* wnaTk: 1,57.)
n/4 + 5X40X.
113. 0 (a\'ob: 0,63.)
A
| 81/ —iix.
1.14. ~ 2 (ina\ob: 3,14.)

r.»>

115, ®wA (/1 yob: 1,07)
1 Xiix
|

1.16. o Wl=%1 (iarob: 0.13.)

3(r' + _xic1 Jax.
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X = 3((X)8 (+ (8L /), y =3(8W/-/C08/). y =0(0<1<n\
(/ayob: 29,25.)

1.20. Y™=4x’x =4> "Nayoll; 5,33))

1.21. X ,x 2. "ayoly; 451)

122, Y=x ,¥Y=2-x\ (layob.™67)

123. Y =(4~x ) x=0. yaxpb.25 60)

1.24. N =38lUY- ywoob; 14,13)

1.25. Y=*\Y =1X =0. nayob;() 75)

126. *¥Y=bx +y-1 =0.lUyob:6'706)
Y=2XY¥=2x- x2,x=:0,x=2. (Nlyob:Lll)

1.28. *2- 4>y =1 2+4) LWyob; 495)

1.29. Y=x+by =co3x,y =0. (Jlyob; 150)

1.30. x~2co033 Y=28LU1( ™ayob; 4'71)

2. Benl8an cb12iunT§ nrHnf~n! yeréunlclan keyT 1kkica
rafgat atal”~bla 1toblans.



22 X- 2(cor+/$1/), >=2(81/-/co3/) (0</ <n\
(M\(>b: 9,86.)
2.3. P =31n5("/3)(0<”<n-/2) ryaw6.0/4)

2.4. P =28l 731° A Ak12)- (lalob: 0,27)

25. 7 +3n ="' </T'06: /«,00.;
213 213 423

26. T +y mLicndb: 24,00.)

27. 1= (x +1>\x -4/0 # 1 c1\2u blMan ke3l*an (iayob.
24.81))

2.8. em 1% IncoHx (0 << n-/6). Neyo/}. ()55}

2.9. P ~6c08%(~3) (0 <~ <x/2) (Jlyob: 8,60.)

2.10. X=4c083* " = 48714 luyaYob: 24,00.)

2.11. y2=(x—Y N1 (N nuglalan V (6, /T~25)
nuakwacka (la‘'ob: 8,27.)

212,  >1=x\ r=5 /0'%n clapg blMan ke3Muan (.1la\bb:
24.81)

2.13. p =3c08" IA106. 9,42.;
2.14. P =3(1- co8”) Ne ,0/,: 24,00.:

2.15. A =20083("/3) Paxiob: 9,42.)

2.16. x =708 " Y="8711 ~ 1% 722" UA>ob: 7,05.)
2.17.  91?=4(3 - x)3(0Oy o 'yl blan ke3/3k"an nwy(alar
oraallla) ('a\'ob: 9,33.)

2.18. P =38lM«s Llayob: 9,42.)
2.19. Y=1nawx<'71/3~X- n/2) (3a4ob: 0,55.)

220, *= ~8lN y=grcCcll "1~ 20 LW yob:
72,00.)

221. P =2(1_co8™ parob: 16,00.)



2.22. y2=(xx—1"A (2,-1) nucpainan V (5,-8). (3axob:
7,63.)

2 23 x~"N ~ y=" —co081)(2n"- 1-
(3axob: 56,00.)

224, y=ex'+er (0<x<2) (Jaxob: 2,35.)

225, x= 4?383 >'= 48%_U? 1 2<LLIA>

2.26. x=yl/3 F,y =1-( (mrlUou). (3axob: TuwKuacha
4,00)

2.27. P =581N"- (3axob: 15,70.)

2.28. [?=4co8”"- /layo/>- [2,56.;

2.29. ™ =5(*+ c°8dY (3axob: 40,00.)

2.30. y" - X3A (Q0)Twla(lan V (4, 8) nuu(a%acka.
(3awob: 9,07.)

3. Benl8an o'y bo‘yicba P 3bablw aylanlt>Man bosll

bo‘l8an]1TnT8 ba]rwTt (\'er8nlinan keyT 2 rayat awc[Hé 1cla)
blsoblané.

31.P: ¥2=4- x, x=0, Oy. payob. 1()7 wy

3.2.P: 7 No= n= Yy= ° X' (3axob: 1,68.)
3.3.P: X1/9 +y2/4 =1, OQy. (3axob: 150,72.)
3.4.P: y3= y= 0x- (3axob: 3,59.)

3.5. P: x —6(( - 5111/), y = 6(1 —cos/), 6H. (3axob:
1064,88.)

3.6. P: x=3c0o5" V=43T12l(0<"< n/2), Oy. ~,nTo/l
37,6a;

3.7.P: >2=x"A2= °x (3axob: 0,94.)
38.P: ¥Y2=(A- 0 ~ =2, Ox. (Jaxob: 0, ™H)



3.9.M: X=1~y2'y=¥1r'y =0’ °X
W yob: 1,24))

3.10.
3.11.
3.12.

3.13.
3.14.
3.15.
/3\.16.

3.18.
3.19.
3.20.
3-21.
3.22.
3.23.
3.24.
3.25.
3.26.
3.27.
3.28.
3.29.
3.30.

P; Y=8WX.y =0 (0 < V< /1) OX
’ (.]Ja\ob: 4,93))

P; ¥~ =4x, x~=4y, Oc
LI yob: 60,29.)
p; *=2co8/1 >=58w/, Oy
' L yob: 83,73.)

p: Y=x ,bx=y\ [Jk /n ,
LW yob: 15,07.)

>=/r-x=0,y=0,x=1 <r
2 ' I yob: 10,05.)

P; ¥ =4ar/3, V=3, Oc. ,, |,
L yob: 90 43)
/§ly 2x-x\y =0, Ox.
LW yob: 3,33.)
y- p = 2(1 +co03”), po/yaTaya ox. L yob: 66,99 )

fr- *=7c033r, y=731T3/1 Oy
« L yob: 328,23))

5 ,
Ir-n /l6+ y:/1=1 Or
Llayob: 16,75.)

/-'x—(>~l)\ x=0, y=)(,
/’m-9’ - 4Zq4r-6-0 Ox. n
W yob: 4,19.)

* = 7300811 >=28w/, <Yy ,
v 25,12)

p:
m V=72- x-, 3-=x-, Ox. ,,
LIJyo'b 16,75.)

n -y= +8, y=x2, Ox. /T
, Ne ToA: 535,89.)

/'m  =(x+4)',x=0, O~
LI yob: 200,96 )

[- >=x ,x=0,y =8 0Oy

/eN=C08 /, =818/, Oc.

LW yob: 60,29)
LI yob: 0,96.)
P:2y= ,2x+2y -3 =0. Ox
W yob: 57,10 /
- V=x-x°‘>=0, OT. .
LW yob: 0,10.)
foo N=2- /2, X+y=2, 6)y. ,
" W yob: 4,17)



N Egn cbl21ylaTT8 Kesigblsb nuuiast 1 wpartr: M1(1,0),
M2(e,1) ya (9.7) Tortnlaclan {bycblanart/. blalyacla:
5= {*(1nx —1m2x)nx

n = \M2x, iim —2 Inx = Iix .7
* —x\n x —2) {nx iix,

[ 1mxiix =
iy = WX,V = X
fnn<& = h=nx <l|/IZ?C:D(:xlnX- J =xIni—+C.
=¥ V=i
bTbobla
5= Inxiix —/* Inrxinx = (xIn x —x) —(x1n2x —2x1n x +

2x) =
= elne—e+1—(el”e—2e1Ine+2e)+2=3- e~ 028
2.  Paratel:nk ko‘nw8Ma benl8an x =\(2- 2)$T1+2(coxl,
Y=(2- r2)t+2?25w/ (0 < | <) cbl21ALLn8 yoy u/nunHs:
ycryvlllan Key T 1K@ rauat awyHkéa blsoblany.
» (9.11) lortnlaéan Moyéaknariwr:

dn
n) n

1nle8ral osiiclas: MvnksiyaT (oparwr:

K = 2<8LIJ+ir - 2)c031+2c031- 213T/ | cosy,

=-2/co3s/ - &2-F2)3T/+23T/ +2/co3; - 1237/,

C 1
Yalimn(la |_|,3|/|ybl a™a e8a boYarwr:
3

3. Yass1 >'=5-g" ya>’=x2+/ parabolalar bllan cbeéaralan«ar
M{wrant8 Om o‘Ul a”roiiéa aybniiwMan bosll bo‘XEan A3TnT"
basnuT bl8oblang



A Parabolalarwng ke8isbi8b wuwlalanw (opatrur: M/ (-1,2),

M7 (1,2). ,N8twn§ ba]rrw (9,14) {ortmlaéa ko'ra ba]rlar
ay”rras! YE-YI KO ‘nwsbcla bllsoblaerr.

K =m (3-X ) V, = (n2+17cix

JeTak
| 1/ 2 2\ 1

1
V--[2-V-.1|(3-nT) K- T)) N1 -=a] ( (3--72) —(x2+1) )<&=/T|(8-8.r }M-
1 1 " |

g8/:fn: K J=1641-A3350 <

Mychap, N 9.24 rastéa Oxm {ebl3lMkéa yas5l A™mra ya nnt§
Ox ou] alrollcla aylanun8bclan bo3M bo‘18an JixT (Mwn§ cHorak
FieT 1 Kesi]lb oHnuan ) kekT18an.

Y p=HO3T®
n~<y
X -\,
[y-"> "o \ /n * \
T, " |
j!
Wy el \n - -1
\* V-'/ , /
\ Vv V - « |/
9.24- ra3T 9.25-rast

Oun «koorcltalalar m”etasbla p =\0$\n(p aylanant§
ulb o‘y1 a(orlcla aylanlt«bclan boklM bo‘l8an 3k! (9.25 ra3sT)
ywintycrgublan keyT 2 laracpTt atgl8lcla lwoblané.

N Oulb kocrcMnablar 315leta8lcla8l (9.18) ya (9.15)

MoTwblariian Moycblanartr.
n

8 =27r$y"p'®R+p2 N,
b



Bu yercla y =p$'T(p Bunclan
p'th =10cO8”; V= /781M (p= ! 08I (p,
= 01 <r-Q - K,
n n

5 —2/r|l0 bin2 00cok2”">+100mMun2<ocl<p - 2001 [m rr <Pp<p-
0] >4

=200n-]-—— A~ cd<P- 100n(<p~-"mn29 "=«985.% <

wT-9.3

1 K rerernuaréan Bbly bay6ab cbluaneb ucbun balanlayn
18bn1 bl3oblan8. 5nynT8§ BoHBbTTaa 08‘1rHs1 9 HL kH/TT, n 3,14,
(naluyaw bulvn 8oT8a yax1Hlans§).

1.1. K Axos3! 2T ya balanclH2l 5T bo‘lyan (o'nburcbaki
Tulll arat prrarwecla (,1a\ob: 245kLLL)

1.2. K: blcbl pa8*8a yo‘nalnn'!a8an a.uo31 2T, balanclliBl 6T
bo‘18aa to ‘rlburcbaklM TnuTa/aT plrarl(la (lawob: 11Hk!)/)

1.3. K: Balancll8§l 1,5T, rallnw 1T boY8an Kenk $e8tenl
Ko ‘nt$bcla8l yo/on (laVob: 22 kO

1.4, K: ABo3TTp racH/l 1T, balancll€l 5T boY”an yanTt
B T*. (ta\'ob: 33k0])

1.5. K Ywuuon aBoBTTY racllwl 1T, umy1 asosww”™ racHubl
2T. Balan(M{>1 3T bo“18an keBlk konme (3a\ob: 393 kO/)

1.6. K: Ko‘nclalany ke3T parabola, w/vnHs1 5T, eT 4T,
cbnumrH~1 4T bo‘la8an latoy. (lawob: H37 kL)

1.7. K: AsoBTwWw» racHum 1T, ntunH” 5T bo'lyan BUTMNK
sigleTa (la\Vob: 154 kL)

1.8. K: ABost 2T, balanclliil 5t bo‘layn Tullalat
ncbburcbak plratkla (kn'ob: 106k0O/)

1.9. K: Asost 41, balancll® 6T wucbl pasl8a wuarallayn
ncbburcbakl tunll rat pHartbla. (Ja\ob: 204 kB])

1.10. K: AsosnTy racKum 3T, balanclHél 5T wucbl pax18a
Yarallla™n konua. (la\u>b: 578 kO))

1.11. K:\*on aBo8nT§ raHwst 3T, yny1 aBoBTNY rac'wst
1T, balanc1H81 3T boYuan kesik konue. (,]Ja\lob: 416k0/)



1.12.  K: A3o3nTy raéwbl 2T, balancllE 15T bo‘laén Konux.
(3axob: 770 KLL)

1.13. K:¥uuyon asoswné lowonlan XT, uuyl asosLuny,
totonlan 4T, balan<lli§l 2T boYaén TullaraTt ke»ik ptatMa.
(3axob: 576k1)/)

1.14. K.Ad03TTy racHm! 2T, cbuunrHe:1 4T bo‘l8an
aylanTa parabokué. (3axob: 329 k!)p

1.15. K: AsosnT8§ racbust 1T, cbuuurle1 2T bo‘Ean
aylanTa elllpscHc]. (3axob: 31 k!)/)

1.16. K: YiK]on a805nT§ natow 2T. amyl asgoxnTy KOTOowWw
4T, balatllél 1T bo‘l8n Tunla/at 10°‘nburcbakHkesik
prnarw(la. (3axob: 56kIT))

1.17. AsosnTé lotow 1T, balancllEl 2T bo‘l8an
Tunla/arn olu burcbakH plrarrucla (3axob: 26k/1y)

1.18. K: Asoslllk loTtow 2T, balanclHyl 6T. ucbl pa8lua
uara”an olv burcbakH Tnnla/at puxuwéa. (3axob: 306 KB])

1.19. K: AsosnT8 racHust 1T, balanclli8l 3T bo‘Ean
81/(1r. (3axob: 139LL1)

1.20. ¥Ywuuon asoswné KOTow 1T. uwmyl asosnTy HOTOW
2T, balanclhi81 2T boMayn TwHa/ut ollburcbakH Kcsik
pkaTlla. (3axob: 144 KLLI)

1.21. K. K.o‘n(lalané keHun raclmer 1T &a yarun
aylana, n/wrwe1 10 T bo‘XBan larnoy. (3axob: 65kLL)

1.22.  K: Ywuson adoxwny KOTow 2T, umy) asoswng HOTw
1T, balanclHé1l 2T bo‘Ban TuTal/aTt ollburcbakH prarwc3a.
(3axob: 93k0%)

1.23.  K: raclm8 2T bo‘Ban yanT 8lera. (3axob: 123kLLl)

80118blMrra oé‘lHgl y boYuan TakOnalllan 1rBboTLww
umndlicla ouMrHk kucblw banaral eiisb wncbun bal'anléan 18bT
blsoblany.

1.24.  p: yucut asosrnng KOTow 2T, umy: asoswny HOToL
4T. balanclHEl 2T boYayn TwuTal/aT 1o ‘rlburcbakll Kcsik
plratnla: y—2Akn/T". (3axob: 352kLL)

1.25. Asosltné KTow 1T. balatlHé1l 2T bo‘kan
nwTta/aT ollburcbakH pkatbla; y-24 kn/T3 (3axob: 21KLLL)



Ten§ yonl1 wrapcsiya
9.32- raar

.4m

10m
Ten§ yonH ncHburcbak
9.34- rast

K

CKMra
9.36- rasT
1M

/® b
1 b% 1

Y anT aylana
9.38- raarn

Yant aylana
9.40- raar

HaluanT§ lo‘riclan bir ulaT

9.33- radrn
Y
M

Ten§ yonH ncbburcbak

9.35- rakT

Im

cKMra
9.37-rasr

YanT aylana
9.39- raar
Y

elllpy
9.41- radart



} o mYy

Kornb
9.42- rakr

YanTt aylana
9.44- rakT

T
|

»1im &

To‘é'n burcbakH ncHburcbak
9.46- rabin

4m

< 4m —

Parabok

To‘é‘n burcbakH ncbburcbak
9.43- rabT

To‘ti‘n burcbakH mncbburcbak
9.45- rasT

To'‘é‘n burcbakH ncbburcbak
9.47- ra«T

Parallekwrart



9.48- ra3rn

IMm

YanT elllp8
9.50- raBT

To‘§‘n burcbakH ncbburcbak
9.52- raBT

0

E/: M

K 2M »

Kyaclra(
9.54- raBT

3. BUM] 1rBllyas81 C&M cb7ILMY

9.49 raBT

To““n burcbakH ncbburcbak
9.51- raBT

L]
N
*V

* [Ayra napa6onbl

Parabola yoy)
9.53- rasr

/T.:-

Parabo'a
9.55- raBT

1Mk TarkH/1 lopl!sill

3.1.1,:0x 0~1 uBméajoylasb8an yant aylana: x2+y2- K"

()aVob:

X.=0, V-24/n a



3.2. b: sikoHciatn§ blnncbl arkas! x=a (1-8L), y=a (1-co3l)
4
O<1<2K). (3axob: xc =na, yc=—a)
2 2 2

3.3. Manwrowani> x3+x3=a3 wucblncbl kyaciraninuas:
bo‘1aé1.

(3axob: x,~y,~ - 0,4a.)

3.4 Kacuv& K 8a 1en8 bo‘ltan aylanmatn§ x éa 1en§

Tarkaziy bwurcbakw iorvib wmréan yoy bo‘a8i. (3axob: o8UrHk
Tarka/! yoy 10Hnb Cvrmnucbl Tarka/?y burcbaknté bl88ek*Ta8l(la

Tarka/flan 2/87(.x:/2) T asolaina]oyiasb8an).
X

3.5.1: 7.an}K cbl/auywne yoy boYas1 y=a (x-a), (—a <x <a).

(3axob: x7- 0, , = 2+~r2)
4 i

3.6. b: Kor(lioéawné yoy1p”a(l + co3<”)(o <"<x). {3axob:

", =¥ —ga)
3.7. /:bo8anlTwk spiraHNT8 yoy! p-a-epP\<<pbn
2

) a 2-e2n+en a eln—2ek
{3axob. X = —g ekﬁ _em%. Vi g e]T_eMT27 )
3.8. .b: 8)k10l(laninp blna arkas! x=3(1-8/111), y=3 (1-co81).
(3axob: xc = 3K yc =4)

/' n :
3.9. /.'A8lrolclawng yoyx x=2co5 — ,y= 23TL|( (
\ ¥ v~4)



3.10. b:x-e'sll y-eco$l [o<r<—"e8n cb™™Mn\” yoy!
|

2)
e2-1 e--1 j[
/
3.11. I: karoMa ™ 2('+c08«’) (*m="-6-J1 =«)
3.12. /?=281n(p e8n cblria (0:0) TK]laclan

2
nuc]laiacKa. Oayob:xc=-, yr =(n-2)/1)
n

3.13. I: Aylana o‘rata57T§ yoy! x=a C«uw+ / «®» y=a
hn/-* XV, (O< | <k).(laV'ob:x =2(n2+4)/an-2, =—)
K

3.14. l:(p=o0oya" =54 murlar oTB”a” p =273 cokK® ean

cbPRlawnéyoybo‘la8l. (axiob X =73(;T+2)/9, = =23/n. )
3.15. /,.EcTicbwuy X -->3/2,y=1—P (O</ < 1).
Soyot: xe= —— , =1 <1< 1)

3.16. /,.-FOTonlanx+y x=0, ya y=0 kI'*'n cbl/uylarcla

yol8an ncbburcbak. Llux'ob xc =yc = — )
2 2
3.17. b: «koorcHrla o‘ylan (x>0, y >0) ya T-1
n'a (0]
e1Hp8 bllan cbe§aralangan.
(3amoth:xc = 42 )
(3n-) (3.1)

3.18. b:- sikiokianTy blnncbl arkast x @ (I-xim), y a (1-

co5/; ya Ox o‘c]) bMan cbe8aralan8an. ,lamobx =pga,y -— )
6



3.19. I: y~X2; y=nlx egn cbrag™ar blMan

cbeéaralar>an: *3axob: xr=yr=," 3%’

3.70. P: y=31x8Tn801(latn8 yoy] ya OX o’awTg

n a9\
(0 <n<w)KesT asl bJlan cbe8aralan8an: ( 3axob Xx. =— .
v "2 8y

3.21. P: YanT aylana y ="K2-x2 ya OX o‘u\ bllan

cbepanlan”an. FSaxob:xc=o,yc=£I I

3.22. P: Parabolant§ yoy! y =b\~x/a (a>0, b>0), OX

o*p vya X —Db H'én cbwuy  blMan  cbe8aralanéan.
v 3a bs\
3axob-x, =7~ =71
3.23. . P: ParabolanTt§ yoy: V=b4dx!la (a>0,b>0), 011
op va Vy-b No‘§ K1 cbws# bMan  cbe8aralanéan.
3a 38
(3axob\x -—,y =—
V 4

3.24. PrYop™s y2 = ax3 ~ X4CbLIJFI bMan cbeéaralanéan.
‘Baxols.x - E‘, V:S
\YJ 8 )

3.25. P: KoorcHnaia o‘alan ya asiroiHatn8 blnncbl
K\ac)raniéa |oyw@a™b™an yoy boYas:t bllan cbepgarabnuan.

256a
13axob ir =y
(315%);
3.26. P: Kaclua K Tarka/ny burcbas: 2a bo*18an ckmraun:

sekwn: (3wob: OyYrHk Tarka2i 8ckloTT§ wnrnetk o‘a'“a
ckmranTy, Tarka/lclan 2 n 5Suk Takolaia boYacH. /1éar cblnTTL



Tarkazi koorHTtalll bosblHa, 3ekLUrwww» 81T T e 1K 0 ‘L1 OH 0‘yiaa
boUYsa, & =0, V. :—3 A -1na 8a ien?).
a
3.27. P: KarHcvHa p =a(\ +co$(p) bMan cbeSaralan8an.
ya \

|(3arob:xc=— Y =0

3.28. P: Betull 1letw8kala8wTtg binncbl bo‘lajl
P2=a2con2(p{inayob:x =72 na/8, yc=0].

3.29. P. koorcHmalll o‘ulan ya n[x+/qy =4a parabola

blMan cbe8aralan8an. A ayob:.r =y, =- |

3.30. P:YanT kublkparabola ay2=x3ya X = a 10‘§ul
cbl2iY4 bMan cbeéaralanéan (a> 0). {J/ayobx _la ={])

blaTuna\ly \ananl yeclN13k.

1-  wn2wnMs1 b, asosining raclwsr K bo“18an ckitnHuy SLLKIr
(9.56-raBT) Ko ‘nT8blcla8l re?:erymnatwy8 ynuyonéas: smyw baylab
cbluansb ucbun blyanl18an A 1sbw atylan”. 8uywng sonsbiinna
0éYr1181y = 9,81 KN/T 3.BaJanléan/l1 *bT 5T1. 9=1T
bo“18an bol ncbun blsoblan,.

> % balan(LLkcla 8uynT8 clT, uya”anut a)raarwz (9.56-
rast). LW 1é ba]ll:
b =20rB\bIr =2 =2"7(2T-T)dy
H
o‘r>K nr C* = A
o* "B
\ B



Bun wualatw H=2A-r balangHk8a koYan3b Kerak, CK
uallat(la8l 8m\w bayclab cblsansb ucbun ba”nlac%an cletenl:ar
MA 18b umyl1(5a81 lMortrla oruaH ToplacH:

WN=Hym=2}1.2K- 2) L, -r) <k

BoiT 3uyw baylMab cblsansb ucbun bajarllaclryan 13b

eleten'ar 13blaTT8 y*YncHs3"a lené:

2( 3( i) 1
N=[4—12/1,A-::)"(2 K-1) JT=2 " |r7(2N-r)3N @

0 9 1

Yuuonc5a81 cblTerenslal brtoTtlMan oHnyan (1) ircyralw
blsoblayrt/.,, 1, ,=|, =V ,p 3/ BoYSaw wucbun (1)

2 2 1
Tle8ralw blsoblasblMa a +bx' —un'x" (8.7 parayral’) altaslulnsrl
baJararrn7. Alta«biiri8bnl uo°!lab:
, 1 2]1-1 =M, *=-45u(+ +1)'Yi I1=32 r |/|'C/|/|T7 0:]
4 2 0r;2N--)’<*=1 r--201/n ularap:=0u- > o ((/: + 1)
1 | 07--Kn )
e8a boYarw/.

Ox1rél xo3Tta3 T(euralcla, Tu”ra! oslciast Munblya 1lo‘é‘n
ralstonal kaxr boY)b, (8.10) MNortmla8a koTa wn; 3olMa kaxHarwny
ylé ‘IMqer Ko‘nrwblcla yo/lUsbl TMTkKT (8.6). Bu kasHaréan
inieyrauar (8.4) rekkuren! ortula or*aH o3son (opMacll. Kekkuren!
NorTulat aoYlab:
rvwam o " 2

IpHLMum ‘v 4-44 6443

n bobla: A=32/1/?"n732 = /pbKr.A%ar: b=5T, K-=1T boUsa
A~314m81 m5ml» 154K>K <

2. 8nynTy 30M3biirta 0§4rH8T1 9.18 m</M Mcb bl3obl:
au\/8a ycriika! cbo‘k1T!8an plasfnka8a 1a’3i clayol8anm 3uynT»
bo3ir  kucblT bl3oblan®. Pla3TtkanT§ )oylasblsbl, oYcbcm,
lortasl (9.57 rasT) cakellrl8an.

N Koorcltala kbleTasnit 9.57 rastita Ko'rHalll«anuck lanlab

olanm/. ¥ boldla parabolatn§ 3ocMa len8latazl x2=-2py



kKo'nrwMa boYacH. Parabola A(1/2,-1) nuylaéan oY8aw wucbwun,
p =1/8, x~—y /4 8a 1en§ bo‘lach.

K.en8Hs1 clxya yTn 4 = (]_|\ )cIX bo‘18an §0/120n1al Ke3HMLL
x cbuyurHMa ¢aXaTxT.. 8nynT8 bu ke3Ty”™a boslrw:

bp = yx (1—>))0x = yx~.~/1x2)c&éa *tn§ bo“lalL

v
H-0.5m

X ~2py
mx

9.57- rast

M boMa su\nin8 bulln pladlnka™a bobinii nsbbu ortula
oruyaH {opVacH:
A\N _
K3 B7 o R
A8ar //-1 ya y=9.8! kH/mM 3 boY3a bosun
2

p:9,8,rl-1g = » 0,6l & 1len8§ bo‘lac- <
n 16; 16

3. Blr *n3H J1"wra y --x:Ba V—4x eun cbl2lylar blla

cbe8aralanuan boYsa, nwny o"UrHk Tarkarw! lopTy.
A pi18urawng oMdriik Tarka/l (9.58 - rasT ) (9.17) MNonHuk

oruaH blsoblanacH, bu yercla:
n(x)=x2, /2(x)=--\x.



ylr s

1; *
X ’'C

(e} X 1
9.58- raar

E8n cK121LllarlM2 ke kblilb nus*alan 0 (0,0) ya s (l,1)
bo*lpgaw ucbun a=1, b~1. ¥ bobla:

‘= VR
1{y2- ¥Yx)« =} - J2)(Jt=|*X*‘--n (r3’
N'(y,-y, X&=[n(n/x-N1"2n~| X - X F-A
| 1'(y.-y, Je&=[n( )n~| 0 50

3

VIO2TV)(V -y || (- X)pelx=~ o
burklan X =V =—.M

1 ¢ 20

9.6 9- bo‘HT®a yo"blTcHa Ta&ablar.
1  Ten8'aTaw yecbIn":

as r_cx _70 /) [ ~ _n (#axob: a)Xx-m b)
r\'x2-1 12 2 -1 6
N=IR 4)
2. TenMkn] 18bollans:
@l I
M+T =1+

3. Ayar [ =[N xiAT (>, n—bullin) bo'l«a, nxbbu

/, + W, = -—- lcn8HkKT18bouany.



4 Benléan cb ~ar bllan cbe8aralan8an e8n cb<2iq
irapeisiya yok! n8uranT§ ywnw lopu8?

a) Y="LU )p-x)

b) y- (@ssirin/x) r
= *8<p,p = - 2><

} p p.p 08 o

x
® vy =x-e 1,x6[0;00),

€)
Dxy =8- 4x \a mwun§ asT 1p101a3t;
8) (x+1)y2=x2 (X< 0) yannT§ asiTpto*as;

(Myob: a) 39n72; b)2;¢c) A414; H1;e) 2 +1. N4 ,T; ¢)
4 2’ 5N

8/3.)

5. BenlUancbl2lalaTtlaylaw8blaanbo8l1bo*18an81rbllan
cne8araian8an _psTTn8 wmy T 10pT8:

a) y=exyay=0,0yo°‘y airolwa;
b) (4- x)y2- x3=o0 nwn§ asiT p 101a81 atrolicia;

c) V=y-~ wunmn§ asiT p 101881 aint-0(1a;

c) y=é&-xsT ax ya x >0, Ox oy awroiia.

(Myob:a) M\ b) 16nr\c) n112; H) 3/ (aa+ )))

.4 6'.. 8llw@3nk bak Ycrvkal |oyla$Héan Bbo‘Hb 8uy bllan
KO 1atl8an, W a kwblk MrY18 bor. Bakéan BuyLwne yanTt

cbpcH?? °¢b Cb'411l HatTa 8uy Hfancba yaur Icbkla oU|b
Bun yeréa //=1 ya n=M\%K, un - LWdpeMan ocpb
cblYayo*8an 8uynTé . (Jayob: 2+ LWL, T'TT).



7. Clar$blHs:1 o0‘28anna5 K bo*‘18an rer!8lor8a o ‘r8araycban
n b\ sno) kucblawsb benl8an. Kezisior8a  sancbaHk

o‘/lyarta8 kucblatsb ben8b kerakk). T=  yac]* mbl6a aJrallb
co

cblusan 1ss1aHK, o‘28awycbl kucblawsb berSancla8;l Bbu \a™*
1cbkla8l a)rallb cblasan 1881al]k8a *en8 bo‘H8bl kerak. (la\>ob:
b\bl 2).

8.  Eleklr ranpr bo8blan8Mcb payHéa K o1 sarsiubk”a e”a
ya n 1ekis8 oom/c {erHk bMan o‘8acH, 2anyr8a o‘28artas 1 B
kucblartb benl8n. Eleklr ranprHan 1c. yayl rwucloncla oY8an

faryacbl awslang (3a\'ob : Y\nk +a()_
a K

9. Yer a{toslerast Tassasiu MNOT§ 21cbH81, Tbalancllik
o3bl3bl blMan p ~ p 0 e nJlo,onun blMan o‘78ar8a, bu yerga b- yer
8lr))(lan saralayo!@an nuuy”acKa bo‘lsa, bl3oblab lopT8. ( Yer
raiiws: “K” bo“18an 3bar cleb bl3oblanacH).

(./arob: [nap{d A2+ 2ad + 2))/a3).

10. NeT eTperawmrast T=20"C bo‘l8n Tubk bllan
uoplan”an. 3oynO3H  nai)asita wTnNTA leTperaigrast

100" gaH 60" 8a LUsb”an. 3oymHBb bosblat3bblan sancba yau!

KeyT _p8twn§ ewperawras:t 30" C 8a LL3ba/l1? (3a'tob: 1s0al).
11. Ma88a8! “rn” bo‘l8an Tcckby nw”a cbl2iy 21cbw 1 p

bo‘l18an cbeksi2 8leuenclan “ | ” Tasolaéa Joyla8b8an. Oanéay
kncb  bllan 8leuen nuataw  lorla1? (1 3alwb: nypT/1l,y —
8raY!lal8Jon 0‘28anTTs).

12. 0 ‘a ualnH~1 “b” bo‘18an laxlaw le8blb oY8anclan KeyT
re21181 V, clanp2 8a o‘/uaracll. ("arsblUkT 1c2HknT§ kyaéraH”a
proporstona! clcb blsoblab, 0‘anT§ raxla )cbiclay: yasii 1opTt8§?

(12>05: Vit —<n)/ (b, w21n—) m
0



10. BIK KECHA O'XCAKUYCLW bl EIN\K81YAEAKM\C
B1KPEKEM81Ab H180B1
10.1. Bl NECHA 0 ‘2CAK13YCHH | E1J/THK81Y /1
TUM8H1MUCHASL. X1)8181Y H081bAEAK

AyTayHk, blror O(X,y) 3obaéa bar bir larlblan8an (x.y)
|iAlnkka aw'y rEEaK 30m T03 Uo‘ylMuan boY3T. bibolcla/, nray
lar%a boMu bo‘l8an bk 0'28wmnycblH [UnKkxbya éeylMachb. X ya y
o‘raro bo~by boYTayan o‘28armycblar yok: ar§utcTtlar
<. W lo‘plat nTk3lyanTt§ Tay;)Mébk yok: awuylatsb
30babl, E lo‘plat esa /mnk.w>anT% uyu-Taran 3obaa! cleyllacti.
3HnyoHk raYi$béa ek  o‘28armycbll  Tunkslya 7 =/(X.y)
kKo‘nT$béa yorlMacii, bn yeréa/ toalk yonuwyaHw bel8Mayél.
Bn uyonutya! anaHiik ko'nwsbéa ({ortula oruaH), Jaéyal
yoréartéa yoki pTlk ko ‘nw$béa berlllsbl TU TKT.

MWTntan ol8anéa éekar! kooréralalan 815leta&l OXy:
KTbl8an Tlaroéa bar uanéay r =/ (Xy) len8lata blror 8lriml
anlulayél, ya't 1kkl oe8aruycblH lunksiyanT8 sral;s1 ée”anéa
Koorétablan r =/(x,y) len8lataTt pganoa(lanMrmuycbn [afoclay]
M(x.y,r) Tublar lo‘planuéan bosM ullT8an 5111t (u3bwunart/..
(10.1 - rasT).

Creotelnk nuuta! na/aréan, {unk3lyatn§ awc]lawxb 3oba3!
[ oéaléa 3bu 8oba8a 1e81sbH yok! ic«ibbH boUTta”an cbwuylar
bMan cbe8aralan8an Oxy 1ek15ukwn8 blror uy'stun las\lrlayél.
Btncbl bolaléa 1) 8oba yop™y 3oba &eylaél ya O bllan
bel8Manaél,.kkTcbl bolaléa e3a ocbly 3o0ba éeylaéb

1 - nwol.2=1n(y-x2+2x) Mnk3yanT§ 1>atulat3b 3obabiul
ya E - LlyTtallar 30ba3nii lopTt".
> Benl8an IiTk3lya Oxy WKKYHKTOL Yy-X2+2X > 0 yoK!

y> x 2-2x o‘nnH bo‘laél8an nuylalanéa8Ta arc]lan8an.
TekblMcnTN y=x2-2x 1len8HKT uanoallanuraé”an nuylalan O
30Hatng cbe8arasiw lasbkll uflaél. y=x2-2x parabolaén. (10.2
rast.) Parabola O 3obaéa yo{ta8anHy: ncbun 3binxH cbl/*lar
blMan lasylrlan8an). y >x"~2x icn8s12Hk o ‘nnH boYacK™an nuublar

parabolaéan >ouyonéa yoHsblw {ck3bT3b o030on. O 30ba ocbly



YT bo‘Hb, (10.2 - raswia y $binxlan}ran) uvw uymyiaant
lenii512Hklar w e Tast bllan awala$b TU TKT:
M, {—00 < X < +0°, X2-2 X <1 < +°0}

10.1. ra»T 10.2. rast

[kk; o‘28aruycblH 1mnk3lyanTt8§ larlll mucb ya wnidian ko p
o'/farTcbMar ucbun 1w TaHbuwb Ly T eTas.

Auar blror n - oUcbarH 1'axoéa x/,...,xn o‘2*awyYcbllartny
bar bIr (x, ..x ,) KO'plarw8a, y Tn§ blror aty ¢dyTah TO*
uo'ylMka, n bolcla VkallaHK X,....x,, 0‘/ 8aTycbllartné nTkmyam
geylMacb ya mTyolk rambMay «X,...X,,) KOTTuMa Y21bl 1.

0 ‘/aro bo8&Hs bo‘lta8an X,,...,X,, o'ruarmyebHarTé
UuttTWan H'plarw n oUcbat Talocla M(X,....X,,) Tulaw
anwaycH, n liokla bar Yanclay ko‘p o”awycblH #HTkMyaw
oclamla Tok o‘lcbatlx la/ocla<l M nuuylanTt§ [unkiic>ast cleb
narabln y=/(M)

Ayar bar uan<lay ¢ > 0 *on wucbun, 3buncky 5> 0 kon
Ta™nc! bo‘Hb, - -x01<5™ |n- undj< 8
uanoa(lanirnychbl x yay lar ncbmn

\1'(x,y)-A\<e

(cn»ii12HK o‘nnH bo‘lka, 1 nobla A BoT r=/(x,y) Munkunanty
Mn(x0uo) nucuac3a™ HTbl éeylMauu.

Auar A solt /(x,y) Tunkstyawn§ MO(xQyo) nuumway! ntlli
bo‘lba, 1 bolcla umybla~cba yo/llabl:

A= I‘IT/4(x, y) = MI_'I>‘|h;0/(x,y)

Xx->x07

3balllariu



2—nwo!. N1 = HTA"g-pn — Mrmem bl$oblarL%l.

y- 0 A +Y2+1-1
> bit/1 tel8181 osiMas1 (loiiaéa alta8b{!n§blar balanl
AnyMa818a e8a boYarrTr.
A=WUT 02+Y2(Y*2+Y2+ 1+ 1)
x>0
vy o(Y[X2+Y2+1- 1)(N12+Y2+1+1)
1™ (x2+y2)(dr2+y2+1+1) R - r
11T 0 e ? 4y +1-1--m + 1+
1) = 2-4
A8ar HT1”xo0 I'(x,y) = M(x0,y0) Zlen8Vk o'nnMl boYua,

Y~>Yo0
2 "KX/) 'vnksiya Mo(xo,y0) nii41a(la n/blkmr éey/lacH.

Ma8alan, 2=-]/(2x2+y) {wunk3iya cbeksi2 ko‘p wrllsn”a e8a
bo‘lac%an M(0,0) nuablan [a3llan. 1ekbliknT§ barcba
nualalarMa v21nk812(br.

Bwor O amro&un§ barcba nuablarMa wrlmk812 boY”an
Mvnksiya, benl8an /i 8obaéa u/lubl/ éeyMaék

A8ar y w o‘r8arta8 cleb obb, x o0‘“28arnycbl&a blror
Axorrta ber8ak, u boMa r=/(x,y) WTksiya X o'/uarnychl
bo‘yioba 2 [rTkeiyanT§ xusmsty orllrtas) cleb abluychl
AXr orlLrTa olach.

A2 = I(ac + Ax.,y)-/(x.y)

Xuchi 3bmn kabl, 1~ /(x,y) Ivnksiya<]a x W o0‘28arTtas cleb
ofb, n 8a Ay orllrTa bersak, u1 boMay o'/”arnyebl bo‘ylcba ¢
LLinksiyan T8 xuswusty orfir rasr snyMaytoba boYachb.

Ayr =1 (x,y +Ay) - 1(x,y)

AS8ar
Axx ar
MIpr = ™ DOwy)
T ﬂyz = ﬂr =2y =1'(x,¥)
Ny Ay oy

Htklar Ttay™nc! bo‘18a bu ]roéalar [(x,y) TunkmyaTtny
To8 raYisbéa .r yay o‘28artycbllar bo‘yicba xwuay blTblan
cleb ablach.



1xuyony sonéasi o‘raro boy‘Hy boYTta”an o‘28arnycblar*a
eMa bo‘l8n #Tk$wyawn|* xwwusly bo8Malan barn 3bu Kabl
anluylanaél.

1xHyony o'r8arnycbl bo‘ytoba oHn8an xm3unely boslla, Lol8an
o'raangycbHart o‘28artas cle8an kbanéa 3bu 0‘28armycbléan
oHn"an bo8Ma8a *en§ bo'l8arn ucbun blir o‘28arnycblH ATKMmyaTt
a|lierensianiasbn!ny barcba uoklalan ya Tlortulalan ko‘p
o‘/Marn'/cblb Llnksiyaning xu3u3’y bo8llalanw 10pisb wcbwun
o0 ‘nnHcbr. J1

3- nnbo!. N\=arc\" MnksiyanTt§ xuslkiy bosWaknw KOpTA-
» Xususty bo8lMalarw KOparTr:

ar _ 1 [_ Y \= y
ox o 1+ (y/x)ZX" X2) X2+ y2
.1 x1= * {4
ay 1 +(>/n")2 T X2+y2
4 - nH3ol. W'ln:(x--y'+ o) (unkswyanié xwuswusiy

bo8Malanw {opT”.
» Xusnsly bo8llalannllUparTr.
3w’ . 1
- = ' 4 + 0= 9
.ClX 21n(nr +y2+ 2-] XX2+y2+22X 1x
N
y ~ = 2b(x2+y2+r2) Xx2+y]2+r2 2y
=2\n(x2+y2+r12) X, LTW7X 2r<
Bo§‘buy bo‘lta8an o‘28aruycbllanlan bln o*arTa¥*,
IKKW<;bw o'/yaracH ée8an sbari€as: r= [(X, y) MunksiyanTy
(HMeren8laH xusmsty cbfererwa! (leb ablacb, yaw lanlbo‘ylcba
JXr = [X{x,y)ix, nyr = ly (x,y)cly
bu yercla, cl?~Ax, Jly» Ay lar o'/aro bo§‘Hy bo‘lta8an
o‘/lyarnycbllanung ixbyony orllrralan bo‘bb, ulartn{*
cbWcrorwalan clcb ara'.aés Bu ucb o”armYcblH \\=((x,y-)
MTKK"ya ucbmn bat o ‘nnlHllr.
5-nwol. \y - (xy2)2’ 'unblyawny xumwy (HMererwakant
NepT§.
BerlMuan Munk.uyanTy xusnsly cXXcrerwall
Axw = 7\Xy y*~n x y 2iix, lybl = 73(xyry 3~1x 2xyiny



arly - (xy2y 3x \n{xy2) x 3r2ar /1
6 -mm$ol. W= a/x2+¥2+ 22- xyr 'mnk8lyant8 M(2,-2,1)
nuablagl X1151WY bo51lalannln8 AlyTtallann! *opT§.
» Xun8lly bo8Malarw loparrn/:
o X o/ y
OX - AX2+y22+r0Tr~yr'n = ~
OH
AT yix2+ v2+ 2

Ho3/1 a!Hn8an 1logalar8a berMgan nus”awny koorétablani
Ao‘yarniz.

XY

AV/ 2 8 3wl 2 8
ar m°~ 3+2~3"art m°= ~3~2=~3
A _1,n B.
ar\ m" ~ 3 T
10.1.- AT

1 Cuyiaast Mvnksiyaa TT§ awsqlarwb sobasiTlopT§.
Q)2 = 7un2- 2x +4) b)2 ===+ y/x""ii

vy 2 =/nx+lncoxy ¢)2= a/x2+ y2—9
2. Ko‘r8alll8an LLInk81lyalartn§ xwusly bo8Malanw 1opT8.

a)2 =(x2+y2- xy2)3b)2 :arCBT)—(

)2 =Xaly + a)2 = 1n(X + ¥x24-y2)

8)2 = In(x x y + /nx x y) e) n=arcl8(xy/r)

0 m=1nyl(x2+y 2)(x2+ 22)r) m=(xy)2' - 1

3. A8ar n=1n(l+x~<y2+ r2 boba M+ {ly + /' blny
MQ(1,1,1) nusbla8l aryTaiw blkoblan®;. (Mayob: 3/2)

4.2 = X + 1+ a/x2+ 32 Funblyatne xususty bosHaianrnns
MO(3,4) nuaCaga! cpyTtallanTt 1u8oblan8. (3ayob: 2/5, 1/5)

5. (“mny”™a” iiTk8lyalarning xuSu8ly 11Terenglallanml
10pT8:

a) 2 —In a/x2+y2b)2 = arclg =Y

Cu=xyr i)\]= "'



Mu$(ayH 1«b
1. puyléaellarn! FOpTH;.
a) Munblyawné atalaw8b ya LyyTtnaiiar soHamw:
2=1n(4-x2 + y 2);
b) Vink$iyaTn§ xusuuy bokMaknT
r =571'(x co83+y aTX);
y) War.kstyaning xuarwy clUTerenmallant
n=tn T
2. CKryblaiiMarrntOpt”:
a) Mink8lyaning atubwall ya Lily Tallar 8obasguwu
2=94 —Xx2+ u;
b) Mnk5lyanT§ xvkmp™y bewblanT
nrarc -y/xy22 3;
y) Mnk$lyatn§ xmsuuy élll'eren3aHant
2="MXx2+y2)/(x2- y2).
3. Owv>lda8llaT1lopT&:
a) M'nk8lyan;n§ awuylaTt5b 8obasilt ya Lily Tallanw
r=n/xxun+ \IXx—u;
by [unk“yatw’ xusuuy bomblani
n=1€2(x-y2 + 23);
V) MMnkblyanT§ xusnsty cLLTerenklallanw
2~ \H{X2- y2)2

10.2. TO'bA WWEMEKEINMUWAE. 08HKOKMAS8 YA
MYKAKKAB 11\KMY /1'.JIKM 0l1EEEKE~1AbEAS8H

Ar = 1(x + Oxy + Ax) - | (x,y)

ayntaa8a 2 = /(x,y) /vnblyanln% 1o%a orlUrrcT wcb
anvarH.

. —/(X,y) Wwkswyawn8 1lo‘la (HierensiaHran«, o'raro
boin‘ly boYTa8an Ax w Ay cY”™aruycblatty orllrras”a
cal/nc[H Ho<r'Ha  boUyan bokb 4181711, /unblyanwé& 1o0'la
alllerenmall (1cb alalac!l ya gyTéaukba be anacH c/r.



Anar Twnksiya urimk8l/ xusmsty bcB8llalar8a eS8a boUsa, u
bollla HO‘la Lerensbl way)né boYacb ya aumyléaa len§
boYacl.

2 =8 X +8& “*Y (ro.1n
bu yeréa ix —AX, iy = Ay — o %aro bo§"iy bo'bna*an
0 2%aru\ckMartn% R'prawallan éeb abluycbl xbyony
orHnrralarclAr.
n o‘“8aru\cbllM wn= /(.Xx /x2..xnN) Twunnblya wcHun (o‘la
cFerenslal anyiéa811id)éa bflan ata]anach.
, an -, . fa aon
n=7177 +5A0*2 + - + a— XN (H0.2)
1-111801. r = X2- xy +y2iATKswyanT8 loYa orllirtam ya
loYa cblTerensiaHT1lopT8
» Tan%a asosan
JIr - (X T AX)2-(x+AX)(Y+AY) + (y + Ay)2-x2+Xy - y2
X~+2XAXHAXZXY-XAY-UAX-AXAY+y2+2yAy + [ly*-
X2+XYy-y2—2XAX-XAY +2yAy-yAX + AX2AXAy+[y’--(2x-y) Ax +
+(2y-x) Ay+Ax'-AxAy"~Ay2
N (2x~Y) Ax+(2y-x) Ay 1&&Ea Ax ya Ay larSa wsbaan cbl2isH
bo‘Hb Wr HUHr guddepeHumanuanp, a=Ax2-0*Ay+0y2 kalalk
esa Ap ="Ax2+ Ay 8a wsba™an yuson lariibH cbebl/
Ktoblkcbr. 3bmnéay alllb, Ar = lir+a<
2 — w$o]. w=1ln'(x2+ y2— 12 ) WnATK'styaning 10'lk
cUlMererwaHwlopts.

» Ayna! xu§nsty bo8alariw{opartur:
2X

am
E(—Zr;\(x2+y2- r2)xX2+ 2 12

ad 21n(r2 +y 2 .
= = +y2- T)X—F ————-=X 2V,
a a2ty 2 X2+y —2 2

&I=2]n(p; +y2- 22)Xx ) x(_2r)

(10.2) &rTtnlaBa a3zo3an Anyi€a8i8a e8a boYarTr.

i = 41n(n:2 + y2 —r2) X ~2+y2_r2 X (XX + YAy —rcir) -4

Ar « iir boYpaw wucbun ko‘p bollaréa (o‘la cblTcrensw!
LLnk8lyanT8 salyTaiw*aanbly bl3oblasbéa so'TanMacl, yaw



/(x0+Ax,y+Ay) /(x(yo) miir(xQyo)
3- rwso! (1,02)w It lagnbly lwoblans.
> r-xy wngnkaryat uarayrwx. x0=/ ra y0=3 cla snyl(1a8Mar§
c”a boYannr.
r»=1*=1; Ax=1,02-1=0,02, Ay = 3,01 - 3 = 0,01
r =x* Munkstyatn§ rxilyony nwusraéa” lo‘la cWiteretwaHT
toparwr.
02 = yxulAx *X"lnx Ay
Benwan Ax=0,02 ya ly = 0,01 orllMrTalarT eitboréa ol8an
ltiol(la bunlné M(1;3) nuupaéast  yTal T bl3oblayniir.
(12 =3-12-0,02+13bl-0,02=0, 6
1 boblar=(1,02)1001 r0+ (12=1+0,06=1,06 <

2 — [(n, y) /unblya, bu yeriia n=(p(x,y), \'=cp(xy) x \a
n 2"aT\>clitlanrvw, Turakkab /mnkmyaar cleb ablacH. Mwurakkab
Mmnkmyant®  xu3msry boslMalanw HOpisb ucbun  unyiclar
Monnublarc3an Moycblawwlaclr.
AT __ AT An AT By HO

Ox o ox Ob- Ax’
ar __ Ar am Ar pv

AY  AnAY Ay Ay
n=<p(x), \-=/(x) boY8an bobla (10.3) MonT/lawny KKTCbl.41
aynan no‘18a aylanaél. Btncbw eka umyiclar ko‘Tn8b8a e8a
boYacH.
wr - ar@m o ar ny
WX  AX Wx [y ix
OX1rl ronmmlacla®l — Lpcla iiTkmyawny 1o‘la bosMast (1cb

alalach» (— xmkn”™y bobllackT arsH rayTabéa.)
X

4 - mnyol. 1 =ulnMV) {unblyawn§ xu5u8ly Hosrblaniw
IO pTY. bu yercla n=2x+3y, y=x+y.

» 0 Myiaazi1”a cua boYarLux:

= Vco3(ur?) m2 + ncosa(n x y) my = COB (2x%+3xy2
<1xy4A-3y*)
— = Vcos(ny) 3+ 1nco3(n x y) mx = cos (2x3/+3xy2

Ay
(6xy+2x3 M



5 nwo). Il x+un +y3 runktyaruny toYa bosMasnH1lopTs,
bu yeréa y=$1inx; y=coxx
» Ounykk”™éa e8a boYanux:
ar _ awn an ay au ir
ox ox + X ax + af X 1T 1+2y cTx+3r1 (-Anx)=
= 1+ 251MNXCco3X —3 coexXaTX 4
AS8ar P(x,y) = 0 len8lata o3bkorTta3s rayrsbéa MY
o 28arnycb]LL r(x,y) MunksyaT 1loclalasaya K(x,y,y) ¢ OboYsa
n boléa anybla8! Nortublar o'nnbcbr:
ar PX(x,y,r) 3r _ _ Pyu{xy,r)
ox P2(x,y,ry am ~ p2(x,y,r) ' 00.7)
6-L111801. O3bkorTa3 ra\asbéa ben!8an x3+y3ex-5 O
len8lartaéan y imnksiyawn« bosflasT! 1opTs.
A (10.6) lortnla8a aso3an, unyi€a8i8a e«a bodart/,.
§ g BN,
ax 3y 2- ex>'xx
7 - nwol. O3bkorTta3s ko'nw3béa benl8an xyr+x3y3y3+5~
len8lataéan y bTksiyatn2 xu3msly boslaianni 1opT8.
» (10.7) lortulaéan roycblawb, unyléa818a e8a boYart/:

— TI- yr+s3x2 Aar _ Xr-3y?2
ox Xy-3x2' oy ~ Xy-3x2’
10.2-AT

1. Onyléa81rrvnnk8lyalartng loYa c>KererwaHT lopTty.
a F X +xy -rxX"; b)y~ex ;r) U-xw:(x\2%
2. PunblyalarTTT T03 orfMuTakwT nlanun§ loYa

cbilererwallan bMan altasbHnb, benlyan 1loclar 1x]nbly
blsoblans:

a) (1.02) m(0,97) ; b " (4,05)2+ (2,93)2 (nayob: a)0,97-
b)4,998.)

3. A8ar bI=X MHy, y=ycoxx boYsa, r=n/n2 + V2 lunkslyatn«
Xwiwsty bosMalanw 1opT§.

4. A8ar n=xy, y=x/Mn, 1=ex>boYsa, IV = 1n (M3#313
b TKswyaning xusmu3wy bos/labl T lopTy.

5. A™ary=xinn/x boYsa, r- (x ~y ) btblyatnuy bo3Ha-nw
lopT8.



6. x/nxy-x~-y2—5 1:en8lata blMan o3bkorta3 rayiablla ben!8an
K T'vnkstyanin§ bosMa3uH {Oplls.

7. J2- XT Xur+x3+y3+73=11en8!arta bllan okbkorrak
ra\1$b(la berM”an 2 nTksiyanT8 xusn$ny bosMaknn!lopTy.

3 x2+y2+r1_ Xy7 - 2{en8lara blan o3bkorta» bol
berM8an 2 #Tk3wyawn§ xu3m8ly bosMabnnté Mo(1,1,1)
nusalala8: Llyta{lartl b:8oblans§.

MwustayMl«b

1 Owny”aélMarniiopT§:

a) 1 2 mrc(%(x/y) Mk lyan;ny w ‘la cHIMMeren™abLu;

b) xinXky2+cox3x2=1  len{|lata bllan  ben!«an vy
{rTk3lyatn§ bosla3Tb

2. Owuy)(la8Marnl KOpTe:

n) r=c(§Zx§’2—y3+x3/) LLnksiyaning kO*1a cMlMercnmabT:

auar y —e~x bo‘lsa,

b) 2 - arclgix* + y2HTblyanTé bo3la3Tb

3.  Ouylcla8Mart HOpTA:

a) r = erox(*2->'2 'mnk8lyan!né KO‘la cHiicrensialiu;

b) xryrrr+ 7y4. 8x23+ 24 = 10 len8lara bllan
berMMan 2 {unksryanTg xusrwy bosMablw.

10.3. M gO LWl TAKT1BbIl X11818I'Y HO81bAbLAK
I KIXM/1 TEK18bIK YA 81KTMI'4C XOMMAbBI

BIl'r.cbl (atlbH xu3u3ty boslMaéan olTt8an bosla /M/uc/H
(arHbH xuxuxry Hosla (1cb alalacH.



awlanachl. axkayl-k Yorny r Aonk&ya x o‘z oarmychl bo‘ykba k
Tarla, y o‘28arunychbl bo‘yicHa n-k Talla (b~TerenmyallanuanH"T]
buairacii. [Xy{x, n) ya [yx(X,y) xu3m3’y bosbilalar araktk xutTy
HoalWalar cleb alaladl
Aralasb xn3n”y boslMalar n21vk3l2 bo‘18an barcba nuublaréa
blatT” fliywailan 1eg’\2bol-lacb.
1 - nwol. r —ex y~Iunk3lyatné iKKTcbl larfbH xu3nsly
boslMalant {opT™.
» Ayyslbinncbl rarllb1 xm3n3xy bosHaknT KOparT/:
X ¥ 5 7N EI 9
— = eX e/Xyl— = BX -ZXTYy.
X %Q y X y y
Yana blr talla cllleren8lallab upyléa818a e8a boUarTx:
~ = exYr mixy4+ e*22e2y2,

22 22 ; 72
A - exy mixdy24 exy mexr,
ayr
Az 7y2 mAX3y 3+ ex2y2 wh
= eXx?y2 mAX + e s
nxeny Y "
nzr
—exy mix3y3+ ex‘y" mixy.
anax

Oxarw lMcbliMoéam 30H3bITD, hx A ekanmnHL
oxgy  ayax

Ko‘rarTr.
- = - ~ “+ ~ =
2-nwolr arcll_l,X rMnkblya e T hy2 0 ba[31a3
fenuaTasiw yanoalknnsblw 1sbonans.
> C?viyblaSnarw (opaniis:
ar y ar X
ax Xr+y2‘ny x2+y2
2
[} 'Hollla =~ px 'u'2r X =0 <

x2 ny2~ (n:2:y§2 (x2+y2)2
2=/(x,y) Mwk51lyatn§ lkkTtchl larHbH (0'la (M$eretlaM a:~
Auyléa8! Nrtula bMan Iroclalaecll

7 2 rr 2r
Ar =87 e Z—A—mxmy +p'—v|y
4x2 axay ay2



3 - 1MBo! 2=x3+y3 x'y' MmnblyanT§ (Kkincbl larnbll (012
(blTerensiaHw1o0pT8§.
» I1kklncbliarubl] xususty bo8MalarT (opanmnr.
Aar Aar
— =3x 42xy ;— —3yl1+2xy;
ax ay
L e +Ey2: 22— gy + ng;—@_ = Axy.

3bunéay sallb,
02r = (BX + 2y 2)iix + 3xyinxily + (6y + 2x2)cly 2<

Anar sill 2=((x,y) len8lata bllar. ben!8an boYsaa, ber/1™an
81lM8a Mo(x0,y0,20) nusalaéa o bkarl™an nnnrta (exilk lenylataul
Unyiéa8icba boYach.

= [x(xoc¥YnH* —xo0) + /y(*fo<Yo)(y ~ Yo)- (* 0.8)

8T18a M,,(xQyo,) nmula oruaH oYkarfpgan norralnln% kanoTk

len&laraii esa umyMa™toba bolacll.

="g. 109
Neo>Yo) ry 00.Y0) -? ( )

3/1Ms 8111 1en8)aTast o3bkortaz boMa P(x,y, 2 )=0 ya
P (xo>Yo’'ro)” 0 ko‘nnlseb(la ber/1™an boYHa, n boMa Mo(xo,yo0,)
nuyiaéas:1 wunnnta lekbl!lk Ilen3lata8l “wclaé™ Ko'nw3béa
bo ladH
Px(x0,y 0,20 (x - x0) - Py (x0,y0,20)(y - yO) +
K (x0,y0,20)(2 - 20) = 0O, (10.10)
nortalnT§ 1en8iaTas: e3a:

7----"—-= . ¥ = r1~r <
XX0Yo-20) Py (g(loym&o) Pr (x<W)'7a)

4-nwol. x3+ y3+23+xy2-6=0 siMl8a M(1,2,-1) n ~1aclas:
X118/Blybo8/alaTtt8 glyTallanT bl3oblaynHr:
» K(x0,y0!1200 = (3x2+yr) Wb = 1,
py (x0y 02, - (3y2+x2 |M= 11,
pr(xQy 02, = (322+,.) M= 5.
Bulart (10.10) ya (10.11) 1len8latalar8a so0‘ylb, TO3
raYigbcia nnnta 1cki3lk icn8aTast
(x-1)+11(y-2)+5(r - )=0
ya norraltn8 kanoTk en8aTtasill(toparTr:

X-1 _ y-2_ 2+1 ~

r ~ 11 ~ s

(10.11)



10.3-AT
1. OCwicla ko‘r$ainl8an wmnksiyalarwng 1KKTcbl CaribA
Xn3mely boslMaknt lopt™ ya unlarr§ aralab bcwblanw
ten”™H™n1 1ek8bInns.

ar ="y'x2+y23
b)r - 1nx +dc2+y2);
y) / —ex{$T1y + co$x)\

%) r - arclp,’l\_xg.

_ o a2 _
2. 2 =ex(xcoby ~y3Ty) [uWnksiyalni et o= 0

len8lataw uanoarlaniins!wm 1sboflans.
3. 1 = edB\x+3y) Imnksiyanilé 9 X = len§latan!

flanoaManinablTl3bollané.

4, xyr2 +2y2 +3y 2+4 =0 sin™a M<,(0.2,-2) nuiuraéa
oYkarMpoan wvnnTta 1eki3Hk {en”~ata3! ya norta! len$larazlw
(opLus8.

5. r=2x2—ny2 3n-"a M(3,],4) nuawéa oYka/M™an
mnnTta 1ekisHk \a norwal(.ewMaTtasT! 1opT8.

(la\'ob: 3x-y-2=4,—-= A

6. x2+2y2+ ro=y elllpsow wucbun x-y+2 r — 0 (.ekMkka
paraHe! nnnrta 1ekisHk lenylata8!LL yorTy.

MwusCauH 1xb

1. 1.2 —1inx2+y) Tunk3NyaTny iKKwcbl  larvbb
bosMalanTt 1opTs.

2. x2+2y2+ 3r 2=6 s81M8 Mo(1,-1,1) umylaiia oukarfyan
mnnta (ek"3Hk ya nonnalnt” (.cogllatam yorT§.

2. 1.2 = exyZ MmnkslyyanT2> 1KKTCbl latbH bobiblanT
lopTs.

2.2 = 1+ x"+y~ s1iia Mi(1,1.ro) nuslac)a oYka/Muan unnta
«ek3KkyanorTtal!tt8 (en”~artaaT! yorTs.

3. lor=(x+y)/(x-y) Twunk3wyanin8 1kkincb! larvbl xnumsly
bozllalanTt 1opT8§.



2. X2, -xyT.ny2-x-3=0 siMua M(-2,3,20 nmufacla o‘*ka7n'8a
unnrna 1ekislk ya nortabTT; 1en§iaTasilll yorTs§.

10.4. 1KKT O ‘7CJIK13\ CH1bl PWK81YAMMC
EKSBTKEM1X1

Aear Mo(xo,}'0.) nudalaclan laru/l ya nwun8 yyelarbcba Kroblk

axol18a 1e818bH barcba M(x,y) nuulalar ncbmn
/(x,,yQ=/(xy) (}(xQy.)<l(xy))

ten”sirllk  o‘nnb  boYsa, Mo(xoyo,) mmyla r= [AXx.y)
/vnkxlyanlng 1ol Takaunurn!  (TUHTHTO cleb alalacll
Punk8lyanlné TaksiTU T YOKI ANUTTUIW WUNT8 eKk3NreturT
éeyHacb. Punksiya eky”rctnt™a ewbacH”an nuyla, Minksiyaniny
eK8(TeTuT wn/abl cleb ablacrl.

1- Teoreta. (Eku/retuT raruny akarfl).

A8ar Mo(xo,yo,) nmula (‘(x,y) T'mnblyantn ekulreTuT TK™am
bo'1l8a wn boMa /x{xo0,Yo) —/y(x0,Y0) = 0 boYacH yok! bn
bo8lMalarclan biromias: Ta”ué boYtaych.

8bn 3bar! baJanlacb8an nuublar Walllonar yokr Knnk
nwlalar clcb ablacb. EkiA~retuT nmuiast bar ckuT 3lU3tonar
T~1la boYacH, aTtTo 3llawnar Tula ek3™retTut nuylast
boUtasH"1 baT TuUTKT. 8lal8wonar Tk]la ek&lreTuT nuu(abl
bo'b3bl wucbun, ekweTnT Tay/ucll8TT8 yyellr akarl
baJanH8bl kerak. 1kkK) o'/uawycblH LUnNkK3iya ek3ieTurtTwruy,
Tay)ucllatt8 vyyellrH 3bariit [anfa3b wcbun “nyMa8”cba
be/lakblar kbann/:

A=/« (x0,3n).B = Cy (x0y0), C = InYY {xo,YomI=A X C - B2

2- (eoreTa. (EKX retunt yyelarl akarii).

AyllyWNk 2=/(x,y) /vnkbuya Mo(xo,yo,) slliblonar nuuyllT o'T.
IcHIra ol8an blror xokaiia mncktcbl LWrHbH Thik3b: xu\wly
ko$Malar%a e8a bo 'bin. |l kobla:

1) cwar A> 0 bo'ba u kobla Mo(xoyo,) nula berl8an
(nnkmya mckun ekl retut Tuy laal bo a4 bun<la Mu, nuy la

A < O(C < 0) bo 'I%ancla Tak3slru T nuwllar ya A > O(C >
O)bo™%an(laTTTu T nu labl bo “lack;



2) (war 1< Obo ba, n kKobla M ((xo,yo0,) nbli@acla ekx(retuT
yo 'n;

3) anar JlI= O bo'1%a, n nobla ek3MeTut bo ‘U3bl KarT,
bo Uta$lwl KaT TUTKT.

Ko ‘nwb 1unbckl, ncbincbl bola yo*8blTtcba ~ek3bT3b lalab
elllacH.

1- cniiob 2= Xx +y3-3xy Mmnk3~NyaT ek3"retut™a {ek3blnn”.
» (3aralayo{S8an rT30lcla ~ yackmToO TaVwmc3 boYacH,

3bnnT8 ucbun 3l3onar (krwk) nuublart {opl3b ucbun cluyrclayl
len8latalar 8131eta818a e8a boYarw/ (1- leoreta8a clarans):

ar
— =3x2-3y =Q
OX
ar
— =3yr- 3x =0
ay
Ten8latalar 818letasllll yecbarwur:
(x2-y =0 ) |
(y%—x - BbVII'IeaI'I XlI= 0, xtr -1,yl—Q y2

8ban(lay ullb, M1(0,00 ya . M2(1.1) TMckka 3llU3onar
nuublar&a e8a boYarwr.

(BuyMa”MarT roparwr:
az2r azr az2r
A=pl2=8x,8=pa"gy =~3,c=pa" =6y
bTboMa =AC-B2-36xy-9.

M >(0,0) nmulacla =-9, yaw bu mlacla ek31lrctut yo’y,

M2(1,1) nmylagéa =27 Oya A = 6 > 0, bunclan keHb cMuacll,
bu Tulacla benl8an ymnk3lya lokal wuw TUT8a ensbaclk riin =
1<

2=/(x,y) WTksiyawn8 <p(x,y) = 0 3barllla HOpl™an
eksireTnT1 3barll ek81lretuT clchb ablaéb <p{x,y) = O lcnulata
bo8‘1an18b len§lara8l cleb alalacH.

8barll ek3(teTurnw 10p13bTN8 8eoTelnk Tazala8l r=/(Xx.y)
8IMNT8 (p/Xx.y) = Os3lUnér bllan ke3i3béancla8! egn cbir uwna
ek3&ertal nuchaiann: <ga3b8a kelllnkcH.



A8ar <p(x,y) = 0bo8§;lanl5 len8latazl<3any y(x) bl rcpnb

r-/(x,y) Tvnksiya8a f0‘y8ak, n bolcla 3barlll ck.ulrenwTw 1op)8b
Ta&ala8l1 blr o‘28arnycblH r=/(x,y(x)) M'mnk~yabln”™ ek3n-eTwwbl
10p18b8a kellrllacrl.

2 - rmwok 2-x2-y2 iunksiyanirl§ y 2x-6  3baiiw

AanoaManiirnycbl ek31lreTurTTlopTs§.
> Yy 2x-6 1loclam benl8an blnk8iya8a so'yfo bir

o‘28arunycblH blnk8iya8a e8a boYarTr:
2=x2-(2x -6)\ 2---3x2+24x -36.
puyiéa8iu HOparwrr' =-6x+24\ bunéan x-4. 8bunéay alllb
r =-6 0, u bolcla benl8an lunkalya M/(4,2) mmuacla 3barll

TaksiTuT8a etbacl: rtrax=12. Ji

3ITererwalanuycbl wksiya, cbe8aralan8an yop!s B yobaaa
0‘7.TT8 en” kaia (en§ blcblk) Llytall8a yok! O 3obawwing tobicla
yoluycbl 8&aisionar TWl:acla yok! 8bu 8obawng cbe8ara$ica
en3bacH.

Punksiyaning yopill O BoMac3aal en§ kalia ya eng Kioblk
fAlytallanTt 10p18 wmcbun, mnt8 benl8an 8SobanT§ tobicla ya
cbeS8ara8Hla yoluycbl barcba kWK nw]lalaru 10pi8b rarwur,
MMnk8lyanté 3bm nuublaréa”™! ya 8bubin8clek, cbe8aralaTwi§
uolSan barcba mulalan(la§l slytallan blxoblanacb, 8o‘nura
30H3Mn3b yo‘b blMan bo3M ullw»an 80nlarclagl eng kaia ya eng
Kkblklan lamlarecll

3 - Tw. 2-x2+y2-xy+x+y funblyanw” x=0, y=0, x+y=-3
ebwslar bllan cbeS8aralangan sobaaaill en8 kaa ya en§ blcblk
UiytaHantlopTs.

» Punyicas: len8latalar sisie Tasican M / Biisonar tk]lart
loparrur:

ar
— =2x-y+1=0
ax
ar
o =2y—x+1=0
Ay

Bunclan pc=Y. n=-1. rl=r(-1,-1)=1 bo‘l18n M,(-1,-1) Tk}law
bosll allarw/.



BerLI”an i Tk swyalw cbeparalancla Cekxblrart/.
v O boY@an OB 1o ‘n cbiziyga
r=y2+y 8a e”a boYarTt/ ya Ta$ala
blr oYUcboyb WTkswyarnn8 [—3,0]
oraHacla81l en§ kairia ya en”™ blcblk
fAlytallannl rop)8b8a keliinla(U.

OwyblayMNarT KOpaninx: . 4

1 n 113
=2Y+1=0x=~2"'ryy ~ 2
72 =~ (0; = —“ bo*lacH8an

M20,- ~) 3barll lokal TTHNMT nMylaw bo3M wlanwu/. OY
Ke3TanT§ cbckka mylalan(lar3 = r(0; —3) = 6,rA=2(0;0) =
Obo‘laH

XunckH 3bu kabl y*O bo‘lacl18n OA Ke3Taéa uwuyicla8Mar8a
e8a boYarblr: r~x2+x, rx-2x +1, x=-1/2, rxx = 2, yaw M ,(-~,0)

- lo@l TumMTUT nnyla bo‘Hb. b nua™aéa r5=(», 0)~ boYalll.
A nnullléar6=r(-3;0)=6 be‘laH x+n=3 1o0‘8‘n cblnuyéan! AB
Ke3Taéa y=-x-3 lii(lanl r rwk3iya8a uo‘yib. umyMauMarrn boall
uWarrur.

r=3x2+9x+6, 2x=6x+)=0. X—3/2.

Bunéan, r4 = bo'blan M4(-\\-\)
nuylar {opanHr. AB ke3tanT8 cbelkl mnmlalancla8l Mnksiyarvng
Llywallan lopM8an. r I7I,u,nK31yanTé barcba “opW*an Ulytallann!
30M3blTb, uwnyblast xmnlosa8a kelarl2, A(-3.0) xa B(0,-3)

nu(alarcla o'xTw ™ cnuy, kalla ylyTaii8a ensbach 2tax = 6, M/(-
1,-1) si1aig1onar nvuylacta evart(n =1 boYacH. 4

4 - 1uol. To‘8‘n burcbakH parallolcplpcc3nT§ 10°1a siriLn
yn21 5 éa En8 kama ba]r8a e”a bo‘lach8an o‘lcbartlanru
1opT8.

> To‘8‘n burcbakH paralleleplpc(lTr{l ba]rT Y=xXy x r

lené, bn yeréa x,y,r - parallclep!peclnré o‘lcbat!lan, nnty 1o'la
8IrinTé yns1 esa b =2 (xy+x2+yr) 8a lemny,
Bunhanr-~2-.y = = X,
2(*+y) y 2(x+y) y(x.y)
@



y = V{X,y) bwk~Nyarnny, ekseturwuw LWparTr:
ay_y26-_"1r_172 =0]

'"nXx~ 2(x +yY
noy  x2{5 - 2y2- 4xy) =0,
bit ~ 2(x+y)2 i

X >0,y > O bo‘RBaw wucbun oxirs: 8l8letaclan x=y=

ckanie1 kKeHb cbluacH. Y-Y(x.y) bTtkS5l1lyawné TakKBbTTH

bo'blwan vauonam ¢ ¢ T T T boUJik. (yan! T*ala

yecblTéa eéal!), 8butné wucbun Tak.unmnut Tay)ucll 8TTé

yyelarll «ball T 1ek«blwbnTébd i yo.
()nyicaéim wparw/:

3bunéay uyllb, ulmadl 8a lené bo‘¥an kub ené kalla

ba]Jt~a eéabo‘lar ekan. N

104 - AT.
1. Owylcla benléan wnTblyalarT

lek&bTné:
a) 2 —-N3+3xy2-15x-12y;
b) 2=2+xy+y22x-y;
c) r-3xy-x2y2 10x+5y; _
(Z/a\'ob: a) rTinN = 2(2,1) = -28,2Tax - r( 2,

lokal eksretTuTéa

1)
Bb) 2 -2(1,0) = —1; 3) ekkrretTnt Twblan yo‘yl
2. r=x+2y &nksiyaning x2~y2=5 aballw uanoallanuruychbl
eblretuniarw W pTé. (,/ayob: x=-1. y=-2 bo‘¥Banéartw - -5;

x-1, y—2 bo RBaniiartax —m _

3. 2-x~y2Hxy-6x+5 TwunksiyaniMé, .r=0, y="*> x+y-5
10‘é‘n cbuwalar bllan cbeéaralanéan soballas1 cné ka«a ya ené
Klcbik dhyTaallanT HOpPTS. Layob:

3emcHunc = 2(3-0) = - 9'rekana =

Ne



4. r=x2y (4-x-y) WTK81wyanTtg, X -0 y=0, xly-6 10'&n
cHizistar bHan cbe™arakn”an siobaia”™ en& kalla \a en” KicbTk
u~rytaHantlopT§. {3axob:

~e.blcblk ~N4,2) — 64, 2e.xana 2(2,1) - 4.)

5. Ha)nH V éa *en8 10°€é n burcbakH paralleleplpeént8T
81l11 en§ K3cb™k ynraga e§a bo*lacHSan o‘lcbatlanrH {opin™.

(3axob: firras: y/Y 8a 1en8 boMpgan Kub.)

Mu$(ayn 1«b
1. r=x3+y3-3x+2y [nksiyan: ek8)ternut™a {ek3bTn”.
{8axob-. rtbl =r(l,-1) = 3)
2. 2=xy[y-x2-y+6xt+3 TK'stiyaT ekKlreTut8a leknb:rinu,
(3axob: rTax = r(4,4) = 15))
3.  2-3x2-x3+3y2+4y TmnkmyaT ekdlreTut™a (ek3bTng,.
{3axob: rTln = 2(0,-2/3) = -%)

105. 10- BOBCA BO1K WWOMW TAb 17Y
TOPLUH1K]g1./1K1
1 Ko‘r8aH18an HTksiyailaTT8 awublu3b 30babiwiopTLy.

1.1, 2=3xy/(2x-5y) 1.2. 2 arc8r(x-y)
13 2=py2-x2 14. 2 1n@-x2-y2
15. 2 =2/(6->y) 1.6. 2 n/x2+y2—5
1.7. r arco.u(x V) 1.8. 3X H/(2-x-")
19. 2 5/9 —x2—y?2 1.10. 2 ~1n(2xy—3)
111, 2 =yRx2-y?2 1.12. 2 =4xy/(x-3y~1)
1.13. 2 -chey 7(x? 52 114. Y marc$r(x/y)
1.15. 2 =In(y~-x) 1.16. 2 xy/(3+Xx-y)
1.17. r =arcox(x+2y) 1.18. 2 ~arcxT(2x-y)
119. 2 =1n(9->2-y2 1.20. 2 =y/3—x2—y?2
121, 2 =1/y]x2+y2—5 1.22. 2 =4x+y/(2x-5y)
123, 2 =V3X —2/ (x2+y2+4) 124. 2 =5/(4-x*-y")
1.25. r =In@2x-y) 1.26. 2 ~7x3/(x-4y)
127. 2=~/1 -X-Y 128 2 -e”x2+yr-1

1.29. 2 —1/(x2+y*~B) 1.30. 2 =4xy/(x2 —y 2)



2. anyMa” Tvnk8lyalaTT8 XuUkny boslMaknT ya Xuanuny
(Illleren8lallannl 1opT8.

2.1. 2 =1lnn2-e-x)
2.3. r =arcll ( x~+yn
25. 2 =3my[y/x3

27. 2=c&Y*Y3

2.9. 2 =\n(3x2y)
2.11.  ~-arcclh(xy2)

213. 2-V/nV* - y3
2.15. 2 —a%(3x-2x)

2.17. 2 ~1n (a/xy - 1)
2.79. 1 arcl% (x2y)

2.21. nnl”
X-y

2.23. | =c18
IX -y

2.25. r =1n(3y2-y)

2.27. =arccl8—

2.29. 2 =371

2.2. r=arc3tM[xy
2.4. 2 =co3(x3 2xy)
26. 1 —Po(x y3

2.8. 2 ="X2HY2

2.70. 2 -arcus(y/x)
2/2. r co3y/x2+y2
2.74. 2 "M (xy)

2.76. 2 -©ZZYS

2.78. 2 ~-arc3\n(2x}y)

2.20. r -Co3 [x - A/xy3)

2%+
222. 2 =g 7y~2

224. 2=e"X

2.26. 2 areeos (x-y3j

X-y
X2+y2

2.28. 2—-C05

230, 1 =e Y3

b./(x,\\2) berMuan (un]kelyan;n;2, Mn(xn.y'>2() nuwXaiia/x (Mo).
/y (Mo), /72 (m ») xu8u8|Y bo8lMalannliMg pyTamw ycremblan
Kcy!n 1KK: xona8acba awuWbla bi$oblans.

' 3N./(x,y,r)=2/yx2 +y*
0,-1,1)- 1, /r(0.-1

. Mo (O,-N)- Ne<>b: I (0,-1,1)=0,

3.2./(x,\,2)- In(x+~. Mo (1,2,1)- (ayob. {x(12 ) o>



4. Ko Tsai!8an ntk8lyalarnws§ 1o'lacllUTerensiaHni10pT§.

4.1. 2 =2x\'-4xy 42. r =xy 3T V- 3y
4.3. 1. =arcl§ 4.4, 2 =arcs8in (Xv)-2,xV
4.5. 2 =5xyA+2x¥ 7 46. 2 -cou(x2 —y 3 nr
4.7. T =1n(3x2 —2y 29 4.8. 2 =5xy2 3x3y 4
4.9. 2 =araut(x+y) 4.10. 2 -arcls (
4.11. r —7x3-xy 412. 2 =7-12+y2- 2xy
Ox+y-4

4.13. xry 4.14. 2 =cox(3x+y)-X'
4.15. t =%((x+y)/(x-y)) 4.16. T :cINyY/X).
4.17. r =xy43xy -+l 4.18. 2 ~An(x+xy-y2d
4.19. 2 ~2x%/2+x3-y3 4.20. 2 -/3x2- 2y2+5
4.21. 2 =arc3T((x+Yy)/x) 4.22. 2 —arcc/lp (X-y)
423. 1 ="3x2—y2 +x 4.24. 2 ~y- 3xy-x4
4.25. 2 -arco.u (x+y) 4.26. 2 ~1n(y2-x2+3)
4.27. 2 =2- x3-y3+5x 4.28. 2 =Tx-x3 2+yd
4.29. 2= 4.30. 2-—-arcl% (2x-x)

5. |/|=|/|(x,y), bu yerck x=x()), y=y() nwrakkab

rvnksiyaning (~(0 nucliaciauy bokMamiwin” cpytaHrn yer~ublan
KeyT 2 xona™acla atsH bl a blkoblan”.

5.1. u=ex2y, x=aT1l,y~13 l1r (. (3axob: 1)

5.2. n =1n(ex+e~y), x<2y=1:1\ (0=-1. (3axob: -2,5)

5.3. n =yx x=1n (1-1), y=e?2, (022. (3axob: 1.)

5.4. n =ey-2x+2, x=%uww |, y=co.u (, 10=". (3axob:-1.)

5.5. n =x2 e\ x=coa |. y=3uw |, In-—n. (3axob: -1.)
5.6. n =/n(ex+e¥, x=12 y=[3 (0=/. (3axob 2,5)
5.7. n =xy, x=e', y=1n |, (0=1. (3axob:!.)

5.8. n =ey-2x, x=uT |, y=r\ (C=0. (3axob:-2.)



5.9. n =x2e~y,x=31n 1y -312, (/ayob. 0.)
5.10.
5.11.

5.12. n --areHT (X/y), x=.un |, y=co3 |, 1a=n. (layob: 1.
5.13. n =areeos (2x/y). x=3T |,y-co3 |, lo~ 7. (hayob: -2.)
n
n

by

=1n(e~x+ey), x=T,y=7\ (vr—=—1. (/Ir\'ob:2,5.)
~ey-2x-1,x=co3 L,y=ar |, l<= (flayob: 2.)

Yy

5.14. n =x2/(y T1). x=1-21, y=arcl$ |, 10=0. (3ayob: -5.)
5.15. u =xty, x-e', y=2-e2, lo=0. (3a\>0b: 3.)

5.16. u = In(éxne 3), x=r,y---u\ 1,=1. (hamob: 2.)

517. n~-]x +yr + 3, x <Anl,y T, In=1- (dla\'ob: 1,25.)
5.18. n arcat x2/y,x 3T |l,y—=cm: 1 1,r n. (layob: 0.)
5.19. n —2/x, x-1-21, y=1+arcl& |, (,rO. Lax'ob: 4.)

5.20. U =- ——X~3T (. Xx-co3 |, lo  (ayob: -4.)
X y " 4

521. n -y/x2 +y + 3, x=1n (,y= . In~1- (layob: 0,5.)
5.22. n ~arcs3T Z,X—3T I, y-co3 |, lo~n. (Myob: 0,5))
523. n y X X ~3T 2L,y=*a\ 1<I'-Z Payob: -8.)
524. n ~y[x~+y + 3, xbln | y=1?, (<rl- Wyob: 0,75.)

5.25. n —y/x, x=e'yy=1-e" |. 1a-0. payob: -2)

5.26. n =arc3t 2x/y, Xx=3T (,y=co3 |, 1C=4. (.layob: 2.)

5.27. u = In(eXx+e), x=I, y* 14, D=1- Oayob: 4.

5.28. u =arcl§ (x+y), x=(2+2, y -4-T, 1lo~1. (1ayob: 0.)

5.29. u —~yA2 +y2 + 3, x=1n (, y=13 0=1. Wixwob: 1,5.)

5.30. n =arcl§ (xy), x=1+3,y=e\ 10=0. (/)a\'ob: 0,4.)

6. Osbkorta» TIwmnblya ko'mwsbléa benl8n 7.(x,
MTKKilyawrw, Xueiwly bosuaiantru, Mo (*o<Yo<20) nuuialast
Lllyina(lannl ycrymblan koyw IK; xona8acba aulic|bkcla bisoblan,.

6.1. x3~y3+1.33xy?.=4, M,/2,1.1).

Laxob. 7X(2,1,1)=3, rn(2.1,1)=-1.)

6.2. X+y*2+r2-xy=2. M,/-1,0,1).

Uayob: yx(-1,0,1) -!, rn(-1,0.1)=0,5.)

6.3. 3x-2y+r=-xr+5, M0(2,1,-1).

W yob: y\(2.1.-1) 4. ru(2.1,-1)=-2))



6.4. e 2+x+2y+r=4, M,,(1,1,0).

(3axob: "’x(/,1,0=-0,5, rn (1,1,0)=-1)
6.5. Xx2+y2+r2-r -4=0, M ,(/, 1,-1).

(Mxob: rx(1,1,-1)=0,67, 7v (1,1,-1)=0,67.)
6.6. r3+3xyr +3y=7, M/, 1,1).

(haxob: 2x(1,1,)=-0,5,rmn (1,1,1)=-0,5.)
6.7. COSX+COAZ+COX2=~, M M-, —, -).

<Ni7t* : T- b b T'b-"->
6.8. er 1-1=co5x coxy+1 MQQO, -,h.
(3axob: rx(0, \,1)=0, ry (0, \,1)=-1))

6.9. x2+y2+r2~6x=0, M,,(1,2,1).

Paxob: rx(1,2,1)=2, ry (1,2,1)=-2.)

6.10. xy~r2 1L M(QO0,1,-1).

(3axob: rx(0,1,-1)=-0,5, 0,1,-N=0.)
6.11. x2+2y 2+3r 2-y2 +y=2, MQ1,1,1).
(3axob: rx(1,1,1)=-0,4, 2y (1,1,1)=0,8.)
6.12. X?+y2+r2+2x1=5, Mad0,2,1).

(/axob: rx(0,2,1)=-1, 2y (0,2,1)=-2))

6.13.x coxy +Yy co3 2+2 con x=~, MQQO, -, n)

(Baxob- rx(0, | n)=0, 2y, | n)=1))

6.14. 3xZ 2+2xyr22x1+4y™ =4, M02,1,2).

(@axob,- rx(2,1,2)=7, 2y (2,1,2) -16)

6.15. X2-2y2+22-4x+2r+2 O, M(Q(1,1,1).

(3axob: 2X(1,1,1)=0,5, ry (1,1,1)=1))

6.16. Xx+y+?2+2= xyr, Mn2,-1 ,-1).

(8axob: rx(2,-1 ,-1)=0, ry (2,-1 ,-)=-1)

6.17. x2+y2+r22x2=2, M00,1,-1).

(3axob: rx(,1,-1)=1,ry (0,1,-1)=1.)

6.18. e-xyr-x+1=0, M ,(2,!,0).

(3axob: rx(2,1,0)=-1, 2y (2,1,0))=0.)

6.19. x3+2y3+r3-3xy2-2y-15=0, M(1,-1,2).

(3axob: rx(1,-1,2)=-0,6, 2y (1,-1,2)=0,13.)
200



6.20. x2 2xy-3y2+6x-2y *2~82 +20=0, M )(0,-2,2).
(Mayab: rx(0,-2,2)=2,5, 2y (0,-2,2) =2,5.)
6.21. x2+y2+1 2=y-2+3, M ,(1,2,0).

Wxwob: rx(1,2,6)=-2, 2y (1,2,0) =-3.)

6.22. ;[ +y2+r2+2xy-y2 -4x-3y-2=0, Mo(1,-1,1).
Wuob: rx(1.-1,1)=2, *y (1,-1,1) =2.)

6.23. x2-y-22+6r *2x-4y \12=0, M 0(0,1,-1).
(cw=b: rx(0,],-/)=-0,25, ry (0,1,-1) =0,75.)
6.24. y]x2 +y 2+1.2 3-=3, U1 4.3.1).

(Lamob: rx(4,3,1)~0,8, (4,3,1) =0,6.)
6.25. x:+2y2+3r2=59, M ((3,1,4).

(lax’ob: 7X(3,1,4) =-0,25, Ty (3,1,4) =-0,17.)
6.26. X2+y2+1 2 2xy-2x2-2y2=17, M ((-2,-1,2).
(-1a\'ob: 7x(-2,-1,2)=0,6, ry (-2,-1,2) =0,2.)
6.27. x-+3xyr-23=27, M0(3,1,3).

(Ja\=ob: 2X(3,1,3)=2, ry (3,1,3) =1,5))

6.28. In r=x+2y- r~bl3, MQ1,1,3).

Oayob: 2x(1.1,3) 3/4, Tn (1,1,3) =3/2.)
6.29. 2x2+2y2+7: 8x2-2 *6=0, M ,(2.1,1).
(,/arob: 7X(2,1,1)=0, 2y (2,1,1)=0,27.)

6.30. 22=xy-2+x2 4, Mo(2,1,1).

W yob: 7x(2,1,1) 1,67, ry (2,1,1) 0,67.)

NATunay iy yananlnt$* yecblnH
1 2=1In(23y-6) (bnkslyanins awwuxr/iBH Soba81M1op$-.
> booonlrwk  Tunkswyya  ar8mtenl:nt8 Taugal Tu3bse
cpytallan8a ank]lanuan, KbuMwng ncHWN x2~-3y+6 O yoki 3y

x/+6. Tcrnak, siobatng cbc8arast x2~3y+6 0 yok! x2=3y-6
cbwyéan 1borai parabo'a boYacl.

Benl$ran 1rtk5lyan!ing awubuikb sobast parabc>lawng ia$nuy
nuublanéan 1I:>0ra1 I:>o Jadl (104 -rasT.)

3;

2. 2=e~ qx~+5y MnksiyanT8 xu5lwy HosalMabn ya x.u8usiy
cfmeren-HaHanw {opT§.



> Bir o‘28armycblll nuwrakkab L nblyan! clllcrenmalla
Tortmlalanclan NoyiialaTh. ayyal xu3uely bosMalarw Wparrur:

~ —e- 3*2+5}Q(—+()(2+5}/2)“3ix) e NYm

6x 3/"2+5y D)2
~ = e-3x2+3y2 (- 1 (Xx2+5y2~1 «10y) = - e-ZT5" .
1
Y (x 2 1-5y2§
EncH xukn My cLUTeren51a' T T1 loparrH?:
2x 3’\r——y 1
Xr = éx =--——e -
d 38 A 5T sy ®O
, 3r 10y 2 +-,1 1
Ay2 = — cly = - S €7 x 4o = cly, «
y 3y 3 7(x2+5y2)2 v

3. /(x,y,2)=y[xy comn r Tunksiyanins Mn(l.l, ~) nmwaay: (x

(Mo), /m (Mo), /r (MO, xusmely bosHabnnTt™ y yrallanw
yer™mllan keyT 1kl xona awuyHbla bl3oblan’;.
» BerH”an [wunk3tyanT« Xu3ugly KomblanT [oparw/,

30'néranlarr§ MQ1,1, mumyfacla8l Alytallanw bl3oblayruwx:
/*(xy,r) = C052,1 (14, =°'25'
NY(x,y,r) =~r.co52,/; (1,1,]) =025,
/rx,y,r) =- ~xystr, /2(14,]) =-0,86 «
4. r=arcln MvnksiyanT§8 10‘lacHITererwaHrn 1opTu.

» Benl8an 1ltkmyatn{| xu3m3™y lio3Halant(oparTr:

ly
ar 1 1 1 _ vy ANy 1 X
ox 1+- 2 y *+y 2™y 2> +Y)
Yy ny
K
ar 1L XNy W m =y
oy 1+;kr| X VY x+y 2y* \ Y2/~ 2(x+y)

rb
(10.1) Nonnnla«a asoxan, smylcla™ua c8a boYaTtk

AT = pery) X T M



5 2 = arcco3 —, bu yeritia x=1+UW, y=-2e 1 +\ TuUrakkab

y
rMmnblyant” <,=1 "boY™.an(ias1 yeremMan KeyT 1KK:

xona atyMMa bl3oblans§.
» (10.4) NownHa™a aslo8an unyMa”a e8a boYarTr:

Wr gr nwx gx iy 1 2x 1
nl  ax ul+npy il I ~y
1—+F
Y2
(-2e-r2+)(-20-
I x* e

/AOr/ bo48ancla, X ; w-—2boYall.
Bunian,

ar | 4 ~

<Ur=1~ N
6. 4x3-3y3+2xy 2 -4x 2 = 3 (en8lata bllan o3bkorTas
ray!8bcla benl8an 2 (X,y)
MmMnk~Nyatng, xn8mzly !
boslMalannT8 Mn0,1,-1) , .
TK)laclayl Ly Tauanw yeTublan |
KeyT 1kk! xona8acba aTuHbla | /,
bl3oblans. \ /
» 8barl8a a3zokan
P(X,Y,2) =5x"~by3+2xyr-4xr-3, =  —————————- r|~-——-
8bunT& ucbun |
Px = 12x2 + 2yr - 42, !
Py = -9y 2+ 2x2,
P2 = 2xy - 4X + 2r.
(10.7.) 1lortnlaSa akokar,

ar Px 12x2 + 2yr - 4r
aox ~ Pr 2xy -4x + 2r '
ar Py —Oy2+2x2

by P2 2xy —4X + 2r



— ya — 1at78 MQO0,1,-1} nmnulacla§l uNyrnaan

blsoblaynur:
ar(o,1,-1) _ ar(01.-1) = _45 N
ax ' '

1

aon

10.2 1n(114unal wy (op8blnylan
Benl8an 8 81rl8a Mo(x0,y0,20) nmcuacla oUkarl™an nnn-

(exkn3Hk ya nonua! len8laTas8lll 10pT8.
8:
X 24y —2xy, M0(-2.1,2).

I X2+Y24+22-xy+32—~7, M ,, (1,2,1).

: T+ y2+22+6y+ 4%—8, M» (-1,1,2).

1 2X2-y2+22 Ar+y=13, M0(2,1.-1).

D X2+y2422-6y+42+4=0, M=>(2,1,-1).
1 X2+22-5yr+3y-46, M c (1.2.-3).

I X2+y22-\2 -0,M 0(0.2,2).

I X2+y2+2y2-22+y-22=2, M a(1,1,1).

11.
1.2.
1.3.
14.
1.5.
1.6.
1.7.
1.8.
1.9.

00 0O 0O 0 00 0 0

1.10.
1.11.
1.12.
1.13.
1.14.
1.15.
1.16.
1.17.
1.18.
1.19.
1.20.
1.21.
1.22.
1.23.
1.24.
1.25.
1.26.
1.27.
1.28.

8
8
8
8
8

X2+y2+22+61-4x+8=0, M0 (2,1,-1).

1y 222+4x2-2x2+2x= 2, M ,, (1,1,1).

I T~X2+y2 2xy+2x-y, M 0(-1,-1, -1).
1 2=y2-x2+2xy-3y, M0O(1,-1,T).

: 2=X2-y22xy-x-2y, M 0(-1,1,1).

I X2y2+22+x2-4y=13, M0(3,1,2).

Ay2-22+4xy-x2+32=9, MO(L1,-2,T).

0 00 0O 0 00 00 0 00 0 0 0 0

1 2=x2+y2-3xy-x+y+2, M0(2.1,0).

1 2XR22+222+Xy+X2=3, M ,, (1,2,1).
I X2-y2+422-4x+2y=14, M 0(3,1,4).

D X2Hy222+x2+4y=4, M ,, (1,1,2).

I X2-y222+x2+4x=-5, M ,, (-2,1,0).

I X2+y2-x2+y2-3x=11, M0 (1,4-1).

I X2+2y2+422-4%x2=8, M 0(0,2,0.

D X2-y[222-2x"-0, M 0(-1,-1,1).

1 X2+y2-3r?+xy=-2r, M ,,(1,0,1).

1 2X2-y2+22-6x+2y+6=0, M Q1,-1,1).
I X2+y222+6xy-r =8, M(1,1,0).

1 2=2%x2-3y2+4x-2y+10, M0(-1,1,3).
1 2=x2+y2-4xy+3x-15, M,, (-1,3,4).



1.29. 5: 2=x2+2y 2+4xy-5y-10. mr, (-7,1,8).
1 10. 5: r=2x2-3y2+xy~3x+1, M,(1,-1,2).
2'ko ‘TWlean/11lnk81lYalaTTé 2-1a/11bll xwwTy boablanT

lopTé. mwn == ekanl1!é£a |/loncH bosH ¢ ITé&.
21.2=¢ Y m 2.2. 2 —I8(x +y).

2.3. 2 - 18(x/y) 2.4. 2 =co2n:>'2y.

2.5. 2 =5/n(x'-y). 2.6. 2 ——arcnao 4y).

2.7. - —-arcMn(x-y). 2.8.2 =arlccox )

2.9. r =arc(§(x-3y). 2.10. n@Bx2 - ry.
211 2 —ezer A 2.12. 2 =C1%(yl).

2.13. 2 -m’\';y | 2.14. 2 =cox(x}2 5).
o . 2.16. 2 =arcat(x-2y).
2.15. r-=utAx*y.

2.17. 1 -arccox(4x-y). 2.18. 2 =arcl3(Sx+2y).
2.19. - arcl%(2x-y). 2.20. 2 =ln(Ax2 - 5y31
221. r.=en~y- 2.22. 2 =arc.Mln(@x+y)m
2.23. 1 -mrccoa(x-5y,). 2.24. 2 =-Xlly[xy.

2.25. 1 cou(3x2-y*). 2.26. 2 =arcla(3x+2y).
2.27. r =1n(5x2 — 3y 411 2.28. 2 =arcwyx-4y).
2.29. 2 -1n(3xy - 1. 2.30. 2 -I8(xy2.

3. Benléan u WTkmyawn8 ko‘r&allléan
yanoaiianinsbl T *ek8blnné.

lenélaTalu

92un
3. A 2XY gy Y25 o= <n =

3.2 ng y~r=3rx3 Y3 mn-ln-+xX3—y )

= In (x2+(y+1)23-

Av av . Xy

| ax 2021 n

X o Y oay2 w
2an z n~AaT2(x-a
— -ay).
3.7. a ny2

3.6 - X



3.8x20 -y2"r 0 1y
ax2 Y Aay2 v-un -YA\-~-

Wt t e T— ra

3.10 . aZéﬂ: /\'qyzmze—coa(x+2y)
3// o, o m
NT/*N + N ~7=0

3 |-== am an

1x™ +Y A =un-u=xln
3 /e an an .

5->3* ¢ ~ °<n=/nN +[> .

,x 2<n an ; V2

"X AX~ XY~"N+Y =0>n~ ~ +arcxtv(xy).
3/ g2 0 am 7av
ar2 Y-gpxgr Y NTTA . 1n—~0, n —e*.
X+y

31l6- m~arcla{
? az2un a2u

AIANT + A7 = ° m-In X+y+2x+1).

+N +— 0.-=".

RO '+ O '+ 22"« -NT 32+ 7.
3.20. +y N =24nN="2+y 2/ .

2Yr nmpn  g2n

21' 93 * + A = ‘- p=e

gié x ~~+7Jx 32u é,qu_n M—;@»/k

.qx2 y.ﬂtXﬂ.y y Aay2
3 <M
5?2 +n =0» =N

-~43» 571(x + 3y).

X~h+""=4 n=wc("™ .

an 32y, M am
AX~EN~y~Ty'~ ~ T O »=1¢ +ey).

o an an y
Xﬁ%( yg,‘7~ M:arblnx+—y.
P 1.2 - nm y
M

(n-r+y2)5 -

<

" 3x v Ay g

3.28. —+— =12 y-x2e/2
ax ay Xx-y' X m



3.29. /.D.\X + g; = n=y[2xy +y2.

3.3 By - fy, = <bPM2- YD

4. Cwyl(1281 Tvnkblyalarrn ek81reTnT8a 1ek8bIlnns.
4.1. 2 =yy[x-2y*-x+14y. (3axob: r T;n(4,4)=28.)
4.2. 2 =x'+8ya 6xy r5. (3axob: 2 TI(1,0,5)~-4.)
4.3. 2 = H 15x-2x2-xy-2y~. (3axob: 2 Tax(-4,-1)=-97.)
4.4. 2 =/ +b6x-x2-xy-y2. (3axob: 2 mc(4,-2)=13.)
45. 2 - x3+y-6xy-39x+18y+29. (3axob: r Tw(5,6) -86.)
46. 2 - 2x3+2y* 6.xy+5. (3axob: rTT(\,IN 3.)
4.7. 2 —3x3+3y3 9xy+10. (3axob: 2717(1,1) 7)
4.8. 1 = XIS+ B=+/. (3axob: 1 ,,,,,(-1,1)~0. )
4.9. 2 ~ 4(x-y)-x2-y2. (3axob: 2 Tax(2,-2)=8. )
4.10. 2 ~ 6(x-y)-3x3 3y3 (3axob: I Tax(1,-1)=6.)
4.11. 2 - X2+xy-Ty2~6x-9y. (3axob: I TT(1,4)=-21.)
4.12. 2 “ (x-2)2+2y‘~10. (3axob: 27IM2,0)=-10.)
4.13. 2 ~ (x-5)2+y2+1. (3axob: 271,(5,0)=1)
4.14. 2 ~ r’+y*"3xy. (3axob: 277(1,1)—1.)
4.15.2 2xy-2x2 4y2 (3axob: r 1ax(0,0)-0. )
4.16. 2 =xn/i-x2-n+6x+3. (3axob: r Tax(4,4)~ 15.)
4.17. 2 = 2xy-5x?-3y: +2. (3axob: 2 tax(0,0)=2.)
4.18. 2 =xy(12-x-n). (3axob: 2mx4,4)=64.)
4.19. 2 =xy-x2-y2+9. (3axob: 2ux0,0)=9.)
4.20. 2 = 2xy-3xr~2y+10. (3axob: r tax(0,0)=10.)
4.21. 2 =x3+8y3-6xy+1. (3axob: r,,.,,(1,0,5)-0.)
4.22. 2 - un[x-y2-x+6y. (3axob: I.Tax(4,4)=12.)
4.23. 2 =x2-xy+y: +9x-6y+20. (3axob: 2TT1(-4,1)=-1.)
4.24. 2 =xy(6-x-y). (3axob: 2 1ax(2,2)=8.)
4.25. 2 =x2+y2-xy+x+y. (3axob: rT1(-1,-1)=-1.)
4.26. 2 =x2+xy+y2~2x-y. (3axob: 2 T[n(1,0)=-1.)
4.27. 2 =(x-1)2+2y. (3axob: r771(1,0)=0.)
4.28. 2 =xx-3x2'2y2 (3axob: 2 Tax(0.0)=0.)
4.29. 1 =x2+3(y+2)2 (3axob: r 77(0,-2)=0.)
4.30. 2 - 2(x+y)-x2-y2 (3axob: 2 Tax(1,1)=2.)



5. BerM~an cbTtsalar bllan cbe8aralarwan O 5Sobacla8l 2 =
(x,y) Mwksiyawng en8 kallaya en8 krcbxk Lilyta*lanTt 1opTs.

5.7. r =3x+y-xy, 6 :y=x,y =4, x=0. Wyob: r eBwn,(2,2)=4, |
olyKubIK(O, 0) ~ 2 (4,4)—0.)

5.2. 1 =xy-x-2y, b:x=3.y n,y=0.Wyob: 2 euurk (0,0= 2
(3.3)=0, 2 1!,knT (3,0)=-3)

5.3. 2 =x2+2xy-4x+8y, 0:x 0. x=1,y=0,y=2 (Mnob: 2, kallll
1,2=17, 2 kkll (1,0)=-3))

5.4. 2 =5x2~3xy+y2 b: x=0, x=1, y=0, y=1.

Wy°b: rewlla (1,0)=5, 2 cuwkllk (0,0) 0.

5.5. 2 -=V r2xy-y2 4x, 0:x-y+1=0, x=0, x=3, y=0,

Wyob: 2Mn&am (3,3)=6"2 ~ kllk (2,0)=-4.) "

5.6. 2 =x~+y2 2x-2y+8, 0: x 0. y—0, x+y-1=0, .

Wyob: 2  blw (0,0)=8" %eatikbk (0,5,0,5)- 6,5.)

5.7. 1 =2x3-\y+y2 O: x=0, x=1, y=0, y =6.

Wyob. 2 a&dh (0,6)—36, 2 e™kvw (0,0)=0.)

5.8. 2 =3x+6y-T-xy-y2 O: x=0, x=1, y 'O.y=1.

Wyob: 2 crklla(1,1)=6, 2_cné&xilk (0,00=0.)

5.9. 2 =x2~2y2+4xy-6x-1, O: x=0, y=0, x+y-3=0, .

Wyob. 2 erkdha (0,0) 7, remuon (0,0,3)=-19.)

5.10. 2 =x"+2xy-10, 3 y=0, y=x2 4,

W yob. 2 cnulhu ( ~ ~ 2 ek (1,-3)=-15.)

511. 2 =xy-2x-y, 1; x-0, x 3.y -0, y=4 Wyob: 2 exlla
(3.4)=2, 2 epldlk =(3,0)=-6.)

5.12.2 =\x2-xy, b:y=8,y=2x2lWyob: 2 gxaa (-2,8)=18, 2
aibtok (2,8) 14

5.13. 2 =3x2+3y2-2x-2y+2, b: x=0,y=0, x+y-1=0, .

W rob:2 WaO0,)=r(1,0=3,2 «klllk(x,u-p

5.14. 2 —2x2+3y2+1, O:y="9 —~x2,y —0.

Wyob: 2 & wkam (0,3)=28, (0,00=1)
5.15. 2 =x2~2xy-y+4x+1, O: x=-3, y=0, x+y+1=0.



(/aYob. 2 tuma (~3,2) 6,2 WKk (~2,0) ~3)

5.16. 2 ~3x2 -3y2-x-y+1, O. x°5, y=0, x-y-1=0, .
(/ayob. 2 arya/a (5>4)~115, 2 aTWwK ™)
5171 2x' 2.\y-Y 4x, biy=2x, y=2, x=0.
(1a\'ob:2 m., kam (0,0)= 2 (1,2)=0,2 cnx-MK (0,2)~2.)
5.18. 3 -x22xy ™" 2%, O: x=0, x=2, y=0, y=2.
(Qa\tob: r gHwN, (0,2)= 10,2 gXKNLL 8\,2:—1,67.)
5.19. 2 =xy-3x-2y, O: x=0, x~4, y=0, y=4

(1a\'ob: r erxwa@am (0.0)=0, 2 ewjwnk (4.0)=-12.)

5.20. 2 =x~+xy-2, O:y 4x24,y ~O.

('a\'ob: 2 enelna (-".-2.22)=-0,07, 2 crKkllk (0,5; —3)=-3.2.5.)
521.2 xyM-xy). O:x~0, y=0, y=6-x.

(JWNob. 2 ,f;um (2,1) 4~ SA'wkn(4,2) 64)

5.22. 2 =xmy* 3xy, O: x=0, x=2, y=-1, y=6.
(a\ob:2 ek@m (2-1)-13, 2au™m (0,-1)=-1)
523.2 4x-\mx'-y, O: x+2ybl, x-2y~4, x 0.
(la\'ob: 2 W rcAmm (0,2)=-12.)

5.24. 2 ~x2+2xy-y 4%, 0. x=3, y=0, y-x+1.

(Ba\'ob. 2 apidh (*,3) 6,- awiNk(2,0) 4)

5.25. 2 =6xy-9x2 9y +4x+4y, O: x=0. x =L y-0, y=2

a1 4
(<l0Xx'ob. 2 erxalll arVibk (0,~) ~~-28.)

5.26. 2 =x2+2xy-y:~2x+2y} O:y--x+2,y-0, x=2
NN, 2 xmvah (2,3) A, b athkbk ne)

527.2 =4-2x:-y, O:y-0, y=n]T: 7.

(,1a\ob: : eK (0,0)= 4, 2 aB/wuk (-1.0)= 2 (1,0)=2.)
5.28. 2 =5x2-3xy+y: #4, O. x=-1. x=1,y=-1, y=1.
Bu\ob. 2 @m("1.1/ ~(1,-1) 13 * ahubk (0,0)=4.)
5.29. r =x24-2xy+4Ax-y~, O: Xx+y+2—0, x-0.y~0
(fa\>ob: 2 ,n?am (0,0)-0, r enékllk (-2,0)= 2 (0,-4)—4.)
5.30.2 2xy-xy-x'y\ 15x=0,y=0, x+y=6

(3a\u)b: 2 cekaua (1,0.5)=0.25,2 ¢,Hkllk (4,2) =-128.)



~Tunnay|y \anan(lar yecblnii
1 6 2=x2+y2+3xy-4x+2y-4 31l«8a MO(-1,0,1) TUu bl
oYkaxMM™an nnnTta ieki3HKk yanortabTy len8lara3!tlopTs§.
» Xn3n3iy bosllalanm {opanH?:
ar ar
— -2X +3y-*,— =2y +3x +2
M(,(-1,0,1) nuu*aTn8 koorcbnalalant bo3l usHM™an |Ya”™a
DY'b, benl8an nuabla (10,8) lorTmk™a as3o3an 8 3T 8a

perpencHkulyar bo‘18an I yekloTT§ Koorcbnablani
b130bb=>TT112.
n4al MO = —6,,pr§/l Mlz —1C =—1

Bunéan, unnta blusHk Wn~aTa3! amyMaatoba bo‘]a(b.
- 6(x+1)-y-(r - \) Oyok! 6x+y+ +5=0.

(10.9) Tortnla8a asosan nortalwng lenS§larasl
X+1 _ y _ 2-1 A
6 11
Ko'nw3béa yorllacH.

2. 2=areeos ~ NTk3wyaTn8 1KKTCbl (arfIbH Xxn3mswy

bosMa3nun 1opT8.
rxXy —ryx ekanH8:8a 13boncb bo3sll A1HNS.
» Ayys! benlSan WMTk3wyanT8 blnncbl (arbbM Xusubly

boslMalannl{oparTr:
I 1 1 1_ 1
X 2[E Y 2\VNy-X
v oy )Y
2
y [~2 2[EV VY2 212y =X =
\ Yy Ay

OHn”an bos3llalart8 bar blnT x vya y bo'ykba
cbAerenslallab, benl8an blnblyanTt” 1kkTcbl {arnbb xu3naly
bo3HalanT {opanHr:



Yy
VX 2™y - x\ Yx(2x + 3y)

ET yriy-x)  / 2y2(y - x)
1 rmx 2./y —x y —X + X
IV =gy y - X ay(y - X\IXNY - x
4 \[x(y - XMy - X

Ko’nwb [unbcHkn, arala$H xu$n«y bo8Halar 1en8 boYalll, yalu
7Ty X m 2Xy ~ n n

3. wu=ln (x2+y9 LUnksiyaning
a2n . 42n 4y~ <am

1
— —2ny— - H—--r= T X ~ lenelawart
9x2 axany ay*s- X2+y2 3x

panoallanunHblT 1ek.ublnmny,.
» Btnchl \aikkTtchl {arllbH xn3n”y bo8MalanwtOpartur.
an 2x  on 2y
ox  x2+y2'npy x2+yZ2
an  2(y2—x2 gm _ 4xy o2n - 2(x2-y2
3X2" (X2+y22’IxJy ~ (X2+y2h2'9y2" (Xx2+y22
O1t8an boblMabTTy LUlytallanT cla8clabkllen8laTtaTn8
cbap FOTOW™a uo'yarwx:
2(y2—x2 8x2y 2 2(x2—y2) _  8x2y?
(X2+yD2+ (X2+yD2+ (X2+y)2 (x2+y2D2
Y boMa len8latatn8 o‘n8 o Tow éa umyiclaBi8a ega
boYarwr.

4y2 2x 8xy2
X2 +y2X X2+y2 X2+y2
OHnpan nan)alatl boH&bVND, benl8an MTk3Nya claillabkl
»englaTaw yanoaianurtTaH'm8:r Ko‘rarbl/.
4. -—-Xy(x+y-2) 'vink3tyawlokal eblreTnt8a lebblnne.
BerM”~an Mnkmyawny, binncbl lariibH xn3smnmy'bomblanTt
lopariz:



Bularw no‘l18a len8lab, len8lawalar a*eTas™a eMa
boYarTr.
y(2x+y -2) =01
x(x +2y-2) - 01
Bn &s*eTaT yecblb, benl8an Aanblyante M ,((),(.),
M22,0,), M3(0,2,), M4(3,2/3,) 3lli3onar nus*alanTt ank]lay'rn/.
10.4 cla8! 2 {eoretaéan loyclalawb, bu nuslalanung siay3s/la
ek8lretut nuslalan ekanHMT aralaynru/.
BunTt8 ucbun ayya! ben]8an (Mnk$yanT§ ikkincb: (arbbb
Xwwusly bosiiasilh 10parw2 :
S 2Y, 2l —2x +2y 22y =2x
Ho8lMalar ncbun olt8an 1&cla8a 8lal8onar nualalarund
koorclnablanw so‘yll ya ek81retuT Tay)M<}H8TTE yyelarl!
3barbéan loyclalartb, (8 10.4 8a saranu) umyMa™Mlar™a c8a
boYaninx:
M/ nus"a ncbun = —4 < O, yawl ckxX1lreTuTt yo’s,
M2nusila ucbun = -4 <0, yaTt ck8{retut YO's,
M3 nuala ncbun = —4 < 0, yarn ek81reTtunT yo's.

M4 nualancbun A= " > 0,/1 = 4/3 > 0, yaT I T:9= -
(2/3,2/3)=-8/27 bo‘18an Nnk.~yanTty, lokal rTwTwrna:a e8a
bo‘lau2.

5. x~0, y=0, x+y~/=0 cb|71alar blMan cbe8aralan8an O
8obaga812=xy-y2+3x+4y I'mnkulyanTty; eng kaHa ya eng kKbl k
A~ytalanwlopTt8. (10.5 -rasT.)



> Ben!8an O 8oba 3cbkYa yolllycbl, yawr OAB wucbburcbar
1cbicla 8lal8lomar nwuublartné  Tay]'wcll8iu  atalayrnl?2.
Ownylla8:1™a cua boYarTr.

IX=Y+3=0 ]
M =x—2y +4 =0,

OHnan len8lata)ar s<tieTta$iw yecblb, M(-10,-3) 3lU3tonar
MUUAM 1 oparw2 , Bu mnyla O 8oba<3an MNasbsanéa yo~anl~éarn,
Ta3akKT yecbl3bck bu nuylaw buyobua oltayTtl2.

Punkslya ylyTtalknw O 8oba cbe”*araknck {ekbblranur. r
M'mnblya OAB burcbakwng OA (y O 0< x < |) WToweéa r=5x
KO ‘nrm8b8a eua. 2 '~3 bo‘luanH8klan, OA kebTack 8(alstonar
TKMKT yod].

0] ya A nuaralaréa To» nuw.ybck r (0,0)=0 r (1,0)~3
Ycbburcbaknté OB (x=0, O0<y < 1) lotonMa r [lwunblya
Avyléa8l ko‘nw8b8a e8a. r —m- y‘+4y, r'=-2y+4=0;2y+4=0
1en8iataéan ==2 3llblonar nuua ropanuw.

8bunclay ulllb, M/C0,2) nnala O 3o0baéa younaycrll.
Punk$iyanTt8 B mylacla8l slytam 2(0,1) = 3. AB 10Ton(Ks1
en§ kalla ya en”™ kKbl K Llynuuknw opart2. AB: x m 1 bunéan,
y=1-X, 2 —~-2x~+2x+3, U boMa 2 '=-4x+2 ya r '=0 clan x=1/2
boYacH. yaw M 2(1/2. 1/2) 81al8iorar nuia O 30baTné che8arablcla
yolacH. Bun nuulkk ManksiyanTy cpyTtall r(1/2,1/2)=3,5 boYacH.
Pnnk8l!yanT» barcba ollnuam y|ytallanTt 30H3birto, r en% k.afa -
2 (12,12))=3,5,2 eng cblk=r (0,0)=0 ekanH~n! koYarwur.

10.6. 10-bob8a L0‘sbiTcba Tasablar
1. m 722 -r1) +1n(4 - x2) - 3y vnk3yawrwy, aw L, KT3t
3o0basw(opT». (3ayob: W\ < 2,0<r1 < 2)
X];.,.w,a,aar Xb+y2® 0

O,agar x =y =0
Mink8lyanTt§ x—1=0 nn41aéa n/lllzb a eya ekanbenu. awnio
0(0,0) nuyny’a xm3wny bosfa™a eua ekanM8iw 18bo1ians.

2./(x.y)



3/(x,y)=| ¥2+y2 )'a%arx2+y2 o O
( O,apar x =y —O
nTkaya wucbun /~(0,0) ¢ /fyx(0,0) ren~xbk ba”nHBsblbI
18bo11an8.
4.2 xy 1bnk8lyax— + u— = (X +Yy + 1nr)r len8latar

fAanoallaniinsblT 18boHan8.

52—\ +y |- "1- x2- y2 Imnksiyaning n2luaclN 1k
gobasiqasi eng kalla ya eng kioblk Alyta*lann: 1opT§. (Ma\>ob: 2
en§ kana=\/2, r en§ koblk=-1)

6. ParoHa A (4,1,5) nusablan 2x+6y+3 -12=0 lek)8Hkka
parallel 1ex181Mc oYka/118an. v+ = x2 4-y 2 ay'aw8b parabololcHllan
8bu 1ek18HkK bllan aral/18an 3o0balu,1ien8s12bk™ar gig{eTtast (K JaH
MoclalansS.

(ITob\ x2 +y2<r1 < 2x + 6y + 3r - 29)

l-ybyy + 2ry = r/x 1len8latart n -xfy ua y--x-y yanst
0‘28aruvycbllar blMan 1ro<lalanSan.

(TaNTV2M- T 4 oy T o —2001) o0 =
2(n-r)

X1V
8~ 7 + — |Tolam Anib koorcbnablania yorTt8.

flavod: 8270y L _a2r ._Llan”

ap2  p2 A2 pap
2 2

N 9. Koor<bnala o™lanclan bir xH keBTa a)raI_IJ\'c!I'I —+—+
2 ~ob2
— = lwunnTa tekisHk 1en8iaTtasiTlopT8.

(layob:xx *+y *=r = n/a2+ b2+ c2)

10. xyr=a3siH8a mnnTta 1ek15MNkKNT8 s1nnTL, 1Xbyony
mns{a8l(la koonbnabl {ek™MKKwWw blMan o'/yartas ba]rl! lelraeHr

bosl s1h3bint 1sbollan8 \a bu ba”~nT bl.yoblan” (Jla\<ob: Y=-a3>

11. Penteln 2r 8a l1en8 ncbburcbakT blror 1otow oruaH
aybliTbHan en8 kaMa ba.)TH HBT bo8IM bo*lach. 8bu
ncbburcbakTng lotonlanw K pT». (Ja\>ob: a=b=3p/4, c=p/2)



12. x~+4y?=4 elllpBéa 1kkka/l/-¥3, 1/2) ya B (7, n[b/2)
nuublar berégan. Bu elllpxéa, sbunéay C nualaw 1opT8K1, ABC

ucbburcbaktng y\ 1 eng ka«a bo‘bln. {iiayob: C ~N—)
13.1 n' ry3 9xy +27Tunblyat ek81lretut8a 1ek8btns§.
(nayob: r TbI(3,3)=0.) n N
14. A8ar n=rx+e*+y bo45a, N =5 A~ 5 <=N/"8M™
18borlans.

15. xyr=8, xy/r-8 gabaréarw sanoaéaniirnycbl n = x +y +
b MnMnksiyawné HbanH ek81lreTurTT(opTy,. (Mayob:\=y=2y/6,

16. Oibkortas KCYNT™béa 3xAr+2xy+ 2x* +4y -4=0

len8lara bllan benl8an Mnksiyawng (2,1,2) nuuiaéa8i1 KKTchbl
larnbH 1427, é:Meren51alin1lopTs.
(Ma\'ob:-31,5 ax2+206 clxcly-306 clyd
17. Kyaérallaxla, 8baxtallarmnbléasoyla8bltl8an 2 laoy,
ya 2 lauora kalaklaréan (bora!. Har bir kalaknt8 10T0T WU/uUnHK
birH™ga lcniy. ToTton'.an laxlawny <otoHlarl8a parallel, blna
burcbay! lax(.ant§ yora burcHau! blMan n$lta-n51 1 bagluan
0 ‘8‘n lo‘rlburcbakT uyarayrtx. Bu lo‘u‘n lo‘rlburcbaknt8 uora
ywrtnTta yur! 8 bo‘bb, nnty 1otonlannTt§ nrmnlklan x ya n
WN8 rTkK31yast bo‘1a8l, 8bum LUnksiyanTy anaHwWK Ko ‘nw8blww
ycwng,
(nayob:
Xy,apar 0<x<1,0<y<1
x,agpar 0<x<11<y <2
y,agpar 0 < x <20 <y <1
N bx-1y-1,aparl <x<2,l <y <2

$(x.})=m



11. ClUO1Y O1PEEKEIFC81AE TE1LYCbAMAL 1K

11.1. A8081Y T1T8HLW CH/NTEAK. BIWMCH1 TAKT1Bbl
B1EPEKE\81Ab TEJICLAMABbBAK

1/0kMn n3mH.

AS8ar len8latacla  blanayowuran rMmnkmyatn”® becb
bo‘lta8ancla bIll bo%Mast ua™axb3a, bunéay lenulata
é)feren5lal len8lata cleyHach.

MWleret-aa! len8lararnn”; larbbl lan%a akosan *en8lata
larklbi8a blruycbl en§ yuson boslMa larllH bllan wlta-n.ul
{nsbacli.

A8ar blanayo”™an un T[lunkkiYa blna ar™utenld Tuvnkmya
boMHa, 1 bobla cblTerenubl len”™lara ockHy clleren.ma! Tu, Krta
éeyllachb.

N8ar 171anayol8any unksiya blr necba ar™mntellb lvnkalya
bo‘ba, n bolcda (11feren8lal lenplata xuHUHY WoallaH (en&aTa
cley/lacit.

Maxakn: 2xy'-3y—0 len8lata, bum yercla y=y(x), blnncbl
lariibH ockby cbfleren8lal {en8lata boMacb. ux —uun + xy + 1 =
O, bu yeréa wun=wu(x,y) e$a blnncbl 1alMibH xn&usiy boslMab
(blTeren8lal len8lata éeyllacb. (Bu bobéa la4al ockby cblTeren8lal
len8laralar uaralacH 3buwin" ucbun, keytTcbaKk, 5)8uaHk ucbun
“ockHy” éeyan g8o‘rT AoblTbh Keiarw?.)

1)turtny bobla r 4allbA (bTeren8lal 1enzl!laTa sauyblau]
KO ‘rnutcla yo/Tack.

rox,y,y:y"...y(m"./n)=0 (11.1)

A”ar (11.1) lenélataTt eny yuaon boullaua Tybalan yecba

olyak, 1 bobla norTta! Nortaéay! kn”~aTtaT olarTr.
=XYYLy (O-9) (11.2)

OlTeren8lal lenylata yecblTlanw {oplub  Jarayobl
len’lanwT Me”rala.ull clch alalad

(11.1) yokK] (11.2) cblTcrerwa! lenuylatant8 yechbIrt (yot
w(e8raH) cleb, blror (a,b) oraHYMa atylan8an ya 0*2TTS§
bo8Malan bJ/lan bcnl8an cbiTcrensia! {en$»latabl ayrHya(ua
aylanHruycbl ixbyony bac]iily y=y(x) Mmnk>|yaya aylllacb. (AHwu
bMan biraaHkéa y—y(x) blnksiyanT8 bo3Habl Taymk! éob larax
ullinacH.)



1-ll$o1. 8or.lar o‘sdlcla awdlan8an y=x<rx MTK3lya Yy
4y '+4y=0 cllTeren5)al 1en8latawng yecblrw ekanb8T1 18011an8.

» Punk8iyatn8 o'/l1ya nnTt8 bo8Halannl

V~eb(1n2x),y 4c2(! +x)

berM2an len8larta8a a0 ‘y|b, upy:.cla8l aytyalTt Howl s/lanrur.

4e2(1 4x)~ 4 e X1 +2x)+4xx=4erx(1 +x- 1-2x+x)=0.

2-T'Ko1. Y(xy) :1rX—5 *xy--0 03bkorTta3 kKo‘nrwb(la benl8an

y=y(x) Mnksiya (x -x2)y “y-xy2 cblTeren3™a! len§lataiu ayluyakuy
aylanvnilb;brn yaw nnt~yechblrt ekanH8:1m 18bo(1ars,.

Haulualan bat , P'(x.y) 0 (10.6 Tortnlaya Clarang)
o3bkorTas 'mnkmyaTt cbfenmallasb yoMas”™a adouan, smycla818a
eua bo'larw/.

7y v ~=*) y 1—xy 1- xy2
* Py N4 1) X 1+XY X+ Xx2

O'taan bo8na>" w <3a8l1abK cl«ITerenBlal len8larta8a s0‘ylb,
ayTya! bo81 alarrH/.

A8ar r(xy) -0 o03bkortay Ko'mwHbéa bcnl8an [VnNkkya
dlTerer8lal lenylata8atng§ yecblrw boYea, u bolcla IM(x,y) O
ber™an (bTeren8lal 1lenylaTtawny Tlectab (yecblT eTua)
éeyHacb. 3bunéay ulllb, 1 ya 2 rrneollaréa ber™an (blTererwa!
len8latalatt8 T08 raxyyMa yeeblrt ya 1lhe8raH8a e8a
boYarTr.

(11.1) cHTerendlal lenylata yecbl TTTé (yokn Le8&rahTn§)
Oxy 1exk18HK(1a81 ura/is1 Tenral cbirw, clclacl). fAbunclay cinb bar
blr yecblTya yokl Tle8rajua 1mleSmal cbws To4 kelaw.

(11.2) (Nd'erensiar len8lata yecblTTT8 Tay)uciust ya
ya8onabs1 Lo0‘yclauylchba bal alfltacll.

1-Teoreta (Kokbl).
Auar (1 1.2) lenylatant§ o‘ng loTow

X0,y QYyo0, .....yo<w) (N-3)
C~nyTtalaTtt” blror alrolcla urlvk817 ilnk5lya boUYsa, n bolcla
(11.2) lenulata

y (xQ -yo,y (Xo0)=yo ...... y/ =y/ ' (11.4)



bo‘18anxnTuy W T o'/ icbwa ol8an biror (a,b) oraHuéa y=\-(x)
yecbTn8a e”a boYacl.
A8ar ko‘r5a*M8an acroll y ,y , ... y"~ ar8urenllan

bo‘ylcba bn lvnksiyanT8 Xwusily bo3Hakn baT m7lnkk12 boUka,
n bol(lay =y(x) yecblT ya™ona yecbl T boYacH.

(11.3) €31 80nlar lowplart boxblan”cb Alyrtallar, (11.4)
(en8Hk e$a, boaklan§ Yek xkarMar éeyllacH.

n- la/llbl dHTererBlal lenuylata wucbmn Ko«bl Tazala$l
Yo*yciayicba 1a' nllanach.

(11.1) yok: (11.2) (blTerensiax len8laranty, (11.3)
bo8blan84cb wulyta{lanw ya (11.4) bosblan”™Ycb bbarllani
uanoallanuvwychl, y ~y(x) yecblTw 1opT§.

K.osbl ieoreTasiT uanoallanfrmycbl  8obacla  (11.2)
ko‘nn!sbéas: ixuyony (WTeren8lal 1l1en8lata cbeksi/ KO'p
yecblT™a e8a bo‘lad/l YTuTtan ol«ancla bn (11.1) cbHererwa!
len8laraa ncbun bat o‘nnbcbr.

Bu yecbltlar lo'‘plarTt lay8la8b wucbun uturwy yecblT
1mn8buncba8Tl KT nur.

(11.1) yok! (11.2) (Mneren8lallen8lartantg§ nturwy yecburn
ceb y = (p (x,C\,C2......... C,) VYyok! wsuacba y- o (x,C"
Ko ‘nrm8b(1aél rTkKiMiya8a aylrlac/. Bu yercla C, (1=1,n) uoylcla§l
1KKlia 8barlnl uanoallanurunycbl ixuyony o'/~artas:

1 y=(p(x,c) NTksiya C nT§ ixmyony ulyramcla (11.1)
yokai (11.2) NIMTeren8lallen;ylatatné yecbl rt boYacH.

2. OlTeren8lal ren8lata yecblTya e8a boYacl*an bar
danclay x0 y<yo ..... . Yo “boxblan”cb ylytallanlan
<p(Xo ,Co) = Y01, ...., cpI+1(x0,co) = (po~r 8baJllart
uanoaHaniirnychbl, C,=C,00'/uanna8lartny LlytallanT
KO‘r8amkb TU TKT.

P (x,y,C,") —0 oBbkorTae ko‘nw8bcla oHnean, nturwy yecblT
(bWcrensiaiien{=ataTn2>ntw Ty THOraH (fley/lall.

(Mnurwy yceblT yokl wturwy THONralllan, wxaTyony
(YxNartaz C Tn” MNkaMan”an Alytallanéa oHnMan yecblT TO»
ra¥isM a cbflerensia: 1len8latanté Xususiy yccblrT yok! Xuwmnsiy
Tle8rab aey/lacH.



E3bl Ta: 1)Heren8lal len8laTanT8, ixbyony o‘28arTtas C,
wn” bceb  uanéay Llyrtallanéa wTturty yecbltéan obb
boUTtayé”an vyecblrt (tle8raH) Tay”Mé bo'H3bl TUTKT.
Bunéay yecblT 3bu Ta’'noéa tax3ns deylla<lkl, nTn8 ixbyony
mralabléa Ko8bl 1eoreta3TT8 sanéayéb 3barllan balanlTtayél.

Mazalan: y" —3\/(y' —1) 2 ééTeren3;al !cn™lata y - x +
Z,(X + C.)4+ +C2 uTurTy yecbTuea eea. bu yeréa C/ C2 —Ilar

Ixlnyorly o‘28arta8lar. y=x+C Mvnkalya bart berlM™an
len8laTtanT8 yecblrw boYaé:, bn yeréa C -ixi|yony o'rnarras.
aTTO bu yecbltrn C] ya C2 nT8 becb uanéay C|lytallar;éa
nturwy yecbltéan ollb boYTtayér Bwunéan (asbuyan, y =1,

yecblTlarnt8 1x1lyorly nuslalanéa, Ko3bl 1eoreTas!éak:
ya8onaHk 3barlTtT8 burll8bl8a obb keladl yok: berl™an

len8latatn§ o'rw loTowéany bo'yioba oHn8an xmsn<éy bosllay

-1 éa w/'H8b8a e8a boYaél. 3bunéay allb, y=x+C yecbIT

Tab3n3 yecblT boYaék Bunéan KeyT, AcMéa bo'yioba, Tabxus
yecbl T lar uaralrayél.

NTyTtas Treyrallar na/anyaxk WTUITY yecblrw y =
// (X)n'x = /£(n) +C,(bwu eriia P(x) —1(x) Iunblya wcbun
bosblangYeb 1unk8)ya, ya’t P (x) <[Cx); C—ixbyony o'rgarTas )
boUuan oé&&ly éHTeren8lal Ilen8latalar 3T7ITT8 na/anyas!

bl3oblanaé.
BTnchbl larbbb éllTerensla] lenylata, uTurwy boléa

P(x,y,y)=0 (11.5)
yobl, ayar ut y &a blsbant yecb3sak, fo0:yléas: nonnal
Ko'mw3béa yclwH3bl TU TKT.
Y=Tr(X.Y). (n.e)
2- leoreta (KoxWUr lenreTtaii).

Ayar /(x,y) btblya M< (xi,vy,) mucla ya vwny, alroléa
n/blk3;/ boYsa. n boléa (11.6) len8laranln8 y(x()=yo 3bainT
uanoaéanlrunycbl y-y(x) yecblnn tay]Jué boYaék A”ar benl8an
Nukswyan!nn ~-xun3n3)} bosMas! bat wivk812 boYsa, u boléa bu
yecbl T ya”™onaéb.



Ba'2: bollanla blnncbl laibH (blTeren8lal len8lartalanu
cUiierenzial nartaéa yoz1& umlaycbr:

PXy)lx | (O(x,y/cly -0 11.7)

BTncbl 1allibb cblTeren8lal len8latalar wucHun Ko3bl
Tabala8l smyaa”cba la'nlf8a e8a.

(11.5) yok: (11.6) (Uderen5lal lenélatalanHn» U>(X, C[) =
Yo(®(n'o,Yo) = 0) bosblanéYcb 8barluw  aanoawnaniuiru\cbl
y= (p(x) (¢ (X, y)—0 !nleSral) yecblrwT lopT8§. Bu «coTelnk
nusaialr nararéan 8bmut an”™a”™acbk!, benl8an len8lartaTn” barcba
me”rat e'w7!alan oraxilan benl8an MO (x0yo) rmulaclan oYumychl
T*e8ral cbl215 W 10p18b Kerak.

(11.6) dMlererBlal (enpgktatn”? yeoTeTK lalurl
umy<la8Man (boral. Il 2- (eoreta (Ko3bl ieoreTasi)un8 barcba
8naMlanTt sanoallanbruychl, it 8obaSa 1c8isbH bar blr M(x,y)
(11.6) 1len8lata ya8ona Tle8ral cbl/nyYua, M(x.y) nMcLACKT
oUmycbl y= wa = k nnntaBTwé yo‘naH8blw, ya’t O 8oba(la8l
Tay(lon yo'nalisblT awslaycii. (11,1-rasT)

(11.6) 1en8lata ucbmn N 8obaéa bar bln 12<)K1T cleb alalunychbl
blr paraterrl /(x,y) = K = con3b cbl/na3ar ola3Tt! a)yralisb
TUTKT.

11.1-ra8t1

120kbnT ya u bo‘ykba yo'maHabT 10pi8b, yclnab3blar
Tayé&oTT bosll uyllsb™a ya berllyan clTcrcnk™a (en~atanTt®
Tle8ral cbl2!y]anT {abTtTan ynwb ya’w bu ren8lartaw urallk
Ko‘nNT8bcla Tle8rallasb TKO W T bcrach.

3-MEaob y = -2y/x cWieren8lal lcnulatarny JTeural

cbl2iyianni 120KHNM n3vHéa laxTtran yakan”.



n X K(K =con$l) cleb obb, ber/luan len8latawine

K .
y ——~x 120knTrn Toparwr. Bular koorcbnablar bo3bléan

oUuycbl lo'u‘n cbwsalarw IFockalayc]l. Bu cbuwular bo‘yicba
y' = K = lpga len8bk bllan yo'naHkblar Tayéow arylanacll. K 8a
wrH Ulyrallar benb, wnlara T03 120Kk1Tlarw lopat:n Bwu
1/okbr.lar bo‘ylab Tleéral cbwuyua wmnntantg8 Ox wuyta
0é'isb8an a burckagb blMan {aykllannycbl yo‘nab3blar tayéor
atybnacH. Kerak bo‘l”an bl3oblagblarw Jaéyal ko‘nt3b|cla

K. 0 +1/\3 +1 +Y3 +2 +3 +00
a 0 +30" +45° K +60° « 64" ~ £72° * +90r
y = r Yy y - 3 0
K .0 V=x-—= 1 Y >/3 =Rz X =
=_'x Y 2v3 - Y =42x
2 + 1X

3bu Jaclyal8a asiozan yo'nabsblar TaychTu yaBayrTr ya
8o‘n8ra laxnuTty rayisbcia Tk~ raHar cbl2!84w cblrarw/. (11.2
rast) OX o‘ukla Boal 8lelka8l yo'mabkbl bo‘ylcba yok! wun8a
(eskan yo'maH3Ma bl3oblaTtBbl a burcbaknt§ palyrallan T03
rayl8bcla Tusbal yok! Tan lly boUblHw ko ‘r8alall.



11.2. 0 ‘2CAKITYCH1bAW ANKANANICAN
O1PEEKE"1Ab TEAbAMEAK. B1K1L 8hbl
TETYCbAMABAK
<3uyléa8l1 Ko ‘n T sbéas: *en8laralar.

P(x)4x + ()(y)cly =0 (11.8%)
O 28arnyckMarl  arala<iwan  <U$eren$lal  len8liunals
éeyMaéb Ll T8 ntnrrty Tle8ral Ko'nrwbéa bo*laél
/PX)Ax r/ (Hy)(y=c (11.8)

bu yeréa C - ixbyony o‘78arTas.
Oo‘yi18aé1 ko‘nrngbéa8: lenélaralar

M1 (X) M(y)clx + M2(x)1>2(ylly =0 (11.9)
yok1l

Y'=% =A W 2() (11.10)

5bntn8éek, al8ebralk abna”bllwblar yoréannéa (11.9) yok.

(11.10) lenplaralarSa Kelllrénychbl lenélaralar baTt
o 2~aru\>ckMan wra/acH”an len&latalar éeyllacb.

CBbbu len8laralaréa o‘28arumycbllarw ajrallsb uo‘yéa8toba

bajanlagl. N1 (y) 0, M2(x) ® O éeb Tlara/ ulfarw/ ya (11.9)

len8latawru, lkkala uwwrn N1(y) M2(x) 8a bo'lann/. (11.10)
len8laTawa8 Ilkkala yONNT lix Ko'payirarwr ya /2(>" ¢ O 8a
boYartr. Kaluaéa o‘2éaru\cblian a”abl”an (ya't (11.8%)
Ko ‘nT8béa8lN) *en8lartat bokll yManur.

()™, n2Ay) nr,,, ay

1} clx+w ly=0'r'wl x -~ T =0
Bn 1en8latra (11.10) Ilortmla8a a8o«an 4o0‘yéa8icba
inie8raitanaéi.

1-M1&o1l BllTercn8lal I1cn8latant8 WUTUTTY YyecbirTT
lopTs.
(xy+y)(Ix+(xy+x)cly=0 (1)
> xtp O, ytb O éeb Tlarar afarwr \a bcré”an lenuylatanTé
lkkala LhsnHwW xy 8a bo‘bb, o0‘28aruycbllan a)ralaél8an
len8lataw boall ~M\ar”r.

(I +3<Ix+ (1 +-)ily =0



buw (11.8) 1brrnla8a asoaan tle8rallab,
AL +pelx+1 M+ -~y = 1n|C!

xHn |or] +y +In\y | = In\c\

1nm\xy\ + Inex+y = 1n\c\,xyex+y =C

laru lopartr. Oxbyony o'réannasT /«|cl ko'nrwbléa
y021b TU TKT.)

0X1rsl len8Hk (1) (em8lartawn8 wuTturwy Tt*e8rab boYaéb
Buw tOplsbcla x® O, ydp O Ee8an 3barlar so‘yll8an eé|. ATTO,
.r-0 \'a V 0 itblyalar bat, cladllaxl len8latawng yecbltlarl
bo‘la olacll buw lek3bT3b okon. 1KkTcbl laraléan mlar C-0 éa
utnrwy Tle8raléan bosll alllnackl.

3bunéay salllb, x=0, y=0 (1) 1l1en8latatn8 xwuwusly
yecblTlanélr.

2-M1801. (1 +eXy2y =ex {en§laTtanTtg§ y=(0) bo3blang4cb
abalT! sanoaanHrwebl xnn3ly yecblniitlopT§.

> Benl8an len8lartaw ééTeren8lal ko'nw3béa yorlt» olar
((11.7) Torta™a saran§.)

(1+cx y- dy meglx -O
Ené1 o‘2uarmnycblianw a”alrann/.

27*>_-TT™ Ix* 0
Oxils1 len8lataw T 1e8rauayille ya éau»flabki len8latawing

NTUTwy yccbuww bosll aflarwr.
C ex Cy3 C
y Ny -\ T~/ X2 r ~ rasae
y = \[C~+ barclagex
BosblanuYcb 3sballlaréan lNoyéalawb rxiiyony o;28arrtaswng
ArytaninTt anlalayr!2.
3l r" 3
1= C+-n,C =1--71cC
\
8bnnéay ur/lb, éaallabkl kn”~aTtanT”™r xususly yec-blrw

An'néan™! ko‘nw8béa boYaél.
A8ar bar e,anéay lsK mcbun, /(Cx Ay) iTksiya awslan8an
bo'Hb, a-consl ya Ubx/y) = la[(x,y) len8Hk o‘nnH boYea ,
223



/(x.y) Wnkswya, x ya y ar8uten{lar8a Twbalan a oYcbaTtll bIr
Nw-N/unblya éeyHacH.

Mazalan, / (x,y)=3x4-x2 y2 +5y4 Tnnblya lo'n oYcbatl
(a = 4) blIr ]irsH boYacb, cbunk! Y)= 3 (W4- x)2+5Ny)4=
I (3x x2y2 *5/1)= 14/(x.y).

/C*»y) = V*2—2\[xy +47~y2 TNk8lya /(Cx, Cy) =

- 2\I(Ix)ly) + 4y (lyyY = 47*(Ux* - 2"y +

47Ny 2) = C/3/(x,y) bo‘BanH8lclan « = 2/3 oYcbatll bIr
]T3H boYacl.

A8ar a = 0 boYka u bobla kTkblya no! oYcbatlh boYa(H.

Ma8alan, /(x.y) =~"1n + 1) - ol oYcbatW bir bnkb

nksiya, cbunk!

H--~ A N
/(Cx.Cy)= 1+ly il-(Eyg2 bl? [(x+y)

X+y]_|ﬂ(’\l +r) =WN.x.y), buyeréa (¢ 9.
A8ar /(x,y) mnblya (¥Yntn”~ awwntenuan”a ruwblnan nol
O 1cbatH blr .pn3H MNinksiya bo43a, n bolaa nonnal Ko ‘nT8béaly,

4° yblast [TercHlal lenylata X yay o‘28armycbllar8a Tbbalan
bl ry/an/; éeyllacb.

y'=8& =K X>Y) (11-11)
P(XY) , (2(xy) WTk$lyalaTw§ bar bln a — oYcbatW biIr
)T8H LW nblya boYsa, ya't P(Cx, Cy) = GaP(x,y), (?(**, Cy) =
1 <20,y) bo 18arcla, laua( 8bn boblaSwa ailTerenylal Nonnaéauy!
P(X,y)e/x+ @ (x.y)cly =0 clriTerenblallenglara biry'rb!i bo* lacl.
Haulualan bat /(Cx,Cy) =~"rly) = _ (U”Y=_ " yn
<Kuwy) *B<20r.y)

boYpanablan, nw uo‘yla<1dsan nortal Ilolumcla yorab y
nx.y) _ ,r n

A Xx,y) Wnksiya nol oUcbaTtll blr ~n6l Mmnkmya ekan ée”an
xnlosa8a kelarl2. Bk ]inal élTCererBlal (onnata (11.11) w bar
€olT norta! Tlortaéa y' -{x,y)-T(x,ly) ko‘nt&blcla yo/"b
TUTKT, nboléa 1=1/ x écb oHb, Lo‘yéa8w1 bo3lM Mlar2.



Bunéan keHb  cbluyaéln, y - xum - ¥ ,y' = U + xn)

alta&bbn5b yoréannéa (11.11) KOn”~ata ya yan”™ vnkmya W(.r)
ya rn8balan o™armycbMan a”ablujan *en8lata8a kelll nbli

n\xu =<pm) ,x-" = (p(n)-wn

3-M1801. 2x2 y ' =x2+y2 cblTerenva! len8laTtaT Treuralsb.
mwng \ (1) -O bo8blan8‘kb kbariit uanoaéanéruycbl xuSusiy
yecbnnt (opT8.

> 2x2ya x2+Yy2iKKi obboyb [vnk8lyalar bo*‘18anb81&an,
berfuan lenylata baTt blr bnubéw.

V xun,y"'-nrxn alta8bun5b balaranw/.

Y boMa , 2x2u+xn") =x2 + (X112 . 2x2 (M+xu) ~x2A1L+b")-
X ® O éeb Tlarax ullb, len8latatn§ 1kkala HisrwtT x2 8a
uisyall;rati2. 8o‘n8ra ynyéas8i18a e8a boYarwir.

2n + 2x— =1+ un2 2xiin = (L +un2- 2u)x.

O*2§ar|/|ycbllarm alralb. ckl'yckNarT HOpanH/.

in mx T cln rMmx rThnm-1)_1
T~+r?2~"2n ~2x’)\+n2-2u )y 2x ) m-1)2 21X

—— = - 1r||x| +mc , 1= (1- win(C/Ix|)
n—1

Oblrs: rfoéaéa n Tn§ orwuya y/x cpyma/m uo‘yaTiz2 ya
Anycla8) nTurwy 1Mleéralw bosll yflanmr.

1 = A1 - A AnCAYTAT) ,x = (x- ¥)In U4

Buw 1' 2a ni8balan yechblb, &akéabkT lleren5lal
len8latanln8 utnrTty yecblTnu Wparxr. y —x —Ima”r

\(1)=0 bosblanyYcb 8baléan royéalatb, C nTty uylyrtalT
aTc/ayrTr.

O_l__n iInC=1.C=ce.

3buvnéay ullb, éasaHabk! 1cnuylatanTt8 Xusubly yccnvlm
uo‘yéau! ko‘nT8b8a e8a bo ‘1L

XI\ N
V=X-——"—"T<



111 - AT
1 y-(x,c) WTk3™ya, bu yenk C- ixIyony o‘78arTtas,
uo‘yéast MUTerensiar lenylatalatln8 yecbnrt (Tleyrab)

bclMH3blw anlalans.
1

a) y =xc(l +cex). x2y'+@1—2x)y =n2
b) y =ce* +eX, xy"+22y —xy =0

y) X2+y" =cy2 xyWbe=(x -y")c/y.

{)a\’ob: a) Ha; b) yo 'u; V) ka.)

2. C?o'yclas1 cblferen8lal 1len8latalart8 bar btn;n§
(abnnwy Tle8ral cbwuylanw cblrT8 ya kokln uvknHéa TayéoT
yo'naHBbIT ya8ans.

a) y =x+y;b2x' =y2/x ;vyxy'—1-y

3. Oo‘yciast clTercngiar len8latalartny uUTUrwy Yok?
Xwwnsly yecblrwT (nturwy yok! xmsmusly T egrallT) lOpTta.

a) xy' =y2+1

b) (X +xy)cly + (y —xy)clx —0,y(1) —1;

yi 3y’ =4 +9-+09;

X 2 X

Xy'=y + a/x2+y2,y(1) = O
Mwn$laun 1$b.
1 y =Cx+ 1/c nTkeiwya Xxyl—y + 1/y = 0 cbllerenma!
1cnplatalannng yecblrw bo*laolacbiu ? (Ja\'ob: yo V/)
2. (™ ‘yéap! cHTcren8lal len§larawng yecblnuw wopTa,.

4(x2+y)c/y +p0/5+y2Nx =0
maxob:y — +—((c —arcl,qx)r - 5)
3. C?‘yéan: cHTeren8lal 1cnuylama mcbun Kosbl Ta5alabirn
yecblnga.,.

Xy' —X 3Ty—+y y(2) —n
X
(hayob: y —2xarclg (x/2).)

1. ley!x = Cy ler,Nara bllan osBbkortas boMa berllaal

y =y(x) WTKslyya Xyy'—y 2= xy aHTcrcnsiai Jlcn«lartant<r
TepraH bo‘laolacbhlT? (fiayob: ka.)



2.  Pwnyéa~t clUTerenma! leny,latatn§ wutunrny Tre~raHw
EopT§? yelx + (a/xy —n[x)a.y = O. (Ysiyob:
\x +yydnC\[y{c> 0).)

3.yiix + (y[xy —x)cly = 0,y (1) = 1 (biTeren3la] len8lata
ucbun Ko3lm taszak3w yecbiny? {}uyob:2 —1njy] = 2°y/X. )

2. ly = 2rex Mvnk3wya (blTerensiar {en~atanTt” yecblrrn

boYaéHrn? (/cnob: Ha)

2. 1)uTercnblai (enulatanTy, UTUTTY yecblrTT lopTé?
1 +e)y =yex{ka'ob:y =c(1 + ex).)

3. xy' =yl +Ilny —Ilnx).y(1) = e?2 (11Merensia1
lenylata ncbmn Ko3bl Tazala3lT yecblna ? (3cnob: y = xe2x)

11.3 BArTchbl (ariibM cKwuyH <WTerenslal(en™latalar.
Bernull (cn~aTawu
blotaynTt Tlwnk3lya y ya wunw” bosMa3! y' 8a w3balan
cbTub bo48an yuy(la8llen8lara
y'+ P(*)y = <% (1143)
(@lecblaik  3bakl alTtasbinasblar yoréartéa (114 3)
koYyw3sb™a kelln3b Tu TKT boU8an bar uvanéay Ilen«laralar
baT) blnncbl lallbb blr ~n3b boUTta”an (Uderen3lal len8lata
éeb alalacH. YecblT! Tay|uclls: ya ya”onaH”! bacpclaél Kosbl
(eoretasTTy; &barllan buianbsbl ucbun P(x) ® O ya @(x) ¢ O
Mvnk3™ya blror 3obaéa. Taszalan [a,b] ke3Tacla o‘rilmkzl2 boYisbl
kerak. (114 1 cla81 2 leoreta8a uaran8.) (114 3) koYnwusbéa™
lenylaTtatny vturwy yecblrtw bar cbl T “welaW™ koUtlsbcla
yo/13b TU TKT
Y = e-1P(x)axy (r(xJelPbliixax + C (1144)
bn yeryla C - ixmyony o‘28anna3. 8bunéay ullb (1143)
(en~atatn”™ nTUrTy yecblrw bar cknt P(Xx) ya CHx) wa4wn
blnk.Yyakntnn® TiO”ralar o”aH 1lfoéalanachb. (1144)
lcMaraclanl Tlc8rallarT blzoblayol8anéa 1xWyony
o‘/8arTtaslarT. xuyony o‘28arta$ C nT« Kblya kH'S8an &eHan
lararéa nol<sa ».crnylab ob3b T TKT.



A8ar (11.13) {en8lataéa ()(x) = O yobl P(x) = O boYza, un
boMa, nturty yecblrw (?(*) = 0 yobl P(x) = O boYgan boMa
To3 raYi3béa (11.14) lenglataéan atsdlanmycbl o'rgan”cb/lan
a™abl”™an é€lTeren8lal 1len8latan! bo3l salarTtr. <200 = O
boU8an boMa(11.13) lenélata, blr™lsH lenalarta éeb alalach.

110801 (x2 —x)y' +y =x"{2x —1). Ten§laTtaT UTUTTY
yecblnnw 1opT8? Ko3bl TaszablT y(-2) =2 bosblan8Ycb
3barMa yecbIn§.

> Benl8an lenélaTtanT8 1kkala 415117 x2- x ® O
boU)b, (11.13) ko‘nT3b8a keMranrnr.

X2(2x-1)

V't x xex

BuyeréaP{x) =— =—— ,0(x)=
X(x-1) nr(nr— x-1
(11.4) Fortblaga asoszan éazllabkl (engbtarmng MTUTT
yecbITT ynyMas: Ko‘nT3béa boYaék
y =8B +c¢) (11.15)
Bu yecbIT§a kKbaé”an T/egrallarw ropanHr. OnyMagla ena
boYarTr. —!—+— =—1- a=-1 B - r-r +
3 x(x 1) X(x-1) "' 4y 4 Vo +

~ ) i == dt] + +1n e - 1 =) [N

r~e”~ i x =r-2\4 \n*x==x/2- - lix =
+C*2- X),

Bu yeréa Toén! icbléa —| —+—Ten8lataga Ko‘ra «-m»
ya «-» bel8/lan payéo boYaéb

Top/lgan Tleuyra!t (11.15) ga yo'yll, éaslabbl lew=>latawl
UTUTTY yecblnuw 1oparw2.

y =e"|InI*5lHmz - X) +C) = (-1 (£(*2- x) +C)

=+-——~(xx(X— 1) +C) —x2+ -

FEXX—1)+0) 1

Bunéan y (—2) = 2 bos3blangYcb 3bar™a T03 Keblychl
XN3n3ly yecblTw aganwiur.

2=4 _Tégl = 3y m=xr

x-1



Ba’'rbla cblTerenmva! (en8laway Tn§ I TkKsiya3i boU™an, x 8a
w3ba(an barn cbirlyH bo'H3blT bIH3b 1'oyéaéan boH eTas, ya'T
fnylcla'l ko'nT3b8a kellrllsbl bat TU TKT.

P(y)x = «(y) (11.16)
ay

Bunt™ nturty yecblrw ynyblay! lortmla bo‘ylcba lropllacH.

x = e-1p(y)uy”™ u(y)e!lPWly ay + C)

2-MHso1. y' — ,(2Xx - y2)y’ = 2y lenélatatn8 uturwy
T/leyraHuw 0 pTS.

> Benl"an len™larta x(y) [wvnk3lya8a ws3balan cbl2isHch
Hadsa™an bat, 2x - y2™ =2y, 2X-y2=2yll ,~ =*%-y N -
N=-lply) =-"2(y) =-|

ya'w (11.16) ko‘nt$bicla8l len8lataw bosM aMf(bk. (11.17)
Fortnbua asosan. éazllabkllen™lara unyblas: Ko‘nw8bl8a e8a.

X=cY| / ity +cn- el (- /he-Inlylty +c) =

Iyl (-~*/~"W+c)= /IB+CY=Cy-\y20+
(11.13) cbl/1uH cAiTererwa! lenulataw Bernul: memH(la baTt
Tleyrallasb TUTKT. Bwm wm3umblty Ta’nost umyléa$>ioba: y =
n{x)n(x) lortmla bo'yioba (0‘nu8a uwnyisbuin8 BeTnll wn3nH)
n(x) ya a{x) kKkria notaymTt (uMNk3rya kHbarwr. Il bobla
y' = u-g+wua.y yay' lar ncbun bosll yllin8an VMoclalart (11.13)
len8larta8a unyls, n'g + ng' + P(x)uag = ()(x) len8laraw bosll
uflanux. Bu len™atanl uunyiclasi Ko‘nr3b<<la yo213b TU TKT.
(a'+P(xX)-g)n +n'g = <?X) (11.18)
MoTtaynTt krkklyalarclan blnw, Tasalan, g T 1Xuyony
lanlasblrw?2 T TKT (cbunki MasHablu (11.13) len8latart, laclal
M en ko payrta sanoallaniinsbl kerak). a4 [vnkslya 3Miwla
(11.18) lenélara(Baél m nTy kKoellblcnbw no”a aylanuruychl
o'+ P{x)g ~ O len8latawul 'xuyony xm3un«ly yecblrw n —

ro(x) M lanlayrw?. 8bunclan 3o0‘n8 (11.18) lcnylara MY = (9(x)

kouUnmnsb~a kclacb. Bwm len™Matawn8 u —wu(n5C] wuturwy



yecblniT HOPLWTT. 8o‘nara (11.13) lenpglarnanTa,
Y-n(x,C)-y(x) ko'nrrbéaa! nturty yecb:rtt bosll yrarrr.
3bunéay 4llb, (11.13) lenpglaTtatr Tleéralla$h o‘2parnyclHlan

analaélpan 1kbla lenpglataT Tlearallasbaa keX nblb
3-M1801. (3nyMagT lenpglatar

y'+y@&ec=—1
008 X
Betnlb w3nbéa Tleprallang ya y(s) =1 bosblangYcH
3banéa Ko8bl Tasaiasit yecblng.
> O ‘rtrga fAo0‘y!8bnt§ BeTtull weuMHclan [oycblanart/
Y - MY, y'=n'y +M\= ya anyléanlna ega boYarTr.

W' +ur' + m¥x=— —

co8 x

(v + N%X)K+ IN\<= — — .
r 008 X

V+yl§pc=0 1lenglatanta xusuely yecbntut lopatl/.

<b+*&unlx =0, — +/"x =0
v

\ ~ +\[Axax =0, dn|y|-1n|co8x|=1nc, . ¢, =! aeb owub,

N~ X Xwunmy yecblTw lanlayrwr. Encb, r/y =1/co5x, bu
yeréa y =co8x , lenglatawing WTUTTY YyeebIrtw i12iayrmmz
Ony1éa8iaa ena bo‘larl2

Oa8(labkl lenpglatnwg MTuUnHy yecblT! amyMagkba boYaér
Y=n-y=(1& +c) -com BLpkkn
y(>)~ 3 1=(0+c)(-1), c=-1 bosablany*|cH .YHarWar;

Aanoafaniirnycbl, xu3mBxy yecblTw a”alib cHarwr c=-1

dyTtabn wuturwy yecblwaa 4Yo‘ylb, éasMabk! lenglaTtanTt«
Xusmsly yechbl Tw bosll Allarl?: °



V - (Ex ~ 1)008X = 51MX - CO«X . <
Pnyblas: ko‘nw’3Hclag] éllleren3siar lenélarna

y'+P{x)y =a(x)ya. (n .19
bn yeréa a =con$le K, a ®0, a & 1, sbuwn’éek, al*ebraik

3bak! alTtasbbn8blar yorclanmcla (11.19) len8lataua kellnblychbl
bar yanc3ay 1en8larta, Bernumll len8lata8l1 éey/lacH.

2 - yla Tlormmla bo‘yicba yams: 2 (x) blnkdlya KTiA3b

yok blM3n Bernull len™Martasl 3bm Munk$iya™a blsbalan cbl2iub
cenpg'ata8a keblrlachbl

2'+(1-2a)P(x)2 =@-a)()(x).(11.20)

Oxnrg) len™lataw ywuuonéa keMnl8an blror bir veul brlan
yecblb, 2 ~2 (x) w {oparTr, 30‘n8ra y = W 10paTi2.

BermmlH 1en8larta3zlll, (11.13) cbl2iuH 1en8lata Kabl,

y =r/(x)-y(x) BetullTtn8 o‘rr8a uyo‘ylsb msmH yorclanncla

baT yecbl3b Tu TKT (3-nn30l18a warany;).
4-w1801. BeTnll lcn8laTtasTTé uturwy yecbnwuwlopTs.

y'+2ey =2exMy .
» Benl«an lewplata wucbun «=1/2 bo‘l8awu wncbun,

2 =yla=y[y abnasblt3bbl blyararwr. (11.20) len~larta8a

aso3an, 2'+exX2 -~rxlen’lartart bo3l aflartr. Bn len™latawn8
MTwwy yecbnw (11.14) lortnla8a asosan dwlclab=l ko‘nT3bcla
bo‘lacH

7 -e m et (Ix+c\-ecNle'clcn+ -
=e" (lex+x"~e c [e* +c]=1+ceem

OasMNabbl (enuylatawng wTurwy yecblrw unybla”*cba
boYacH.

V~22=@Q+cee]| .<



5-nwol. Ten8latanT8 utwrny yechblirrrnlopTa.
Xy'+y =xy21nx .
> Benl8an len8latanTt8 I1kkala LUBr T 1 x~ O 8a bo‘Ht

ymbonb, a =2 boYpan Betull Ilen8lata8liuu boall aflarwx. LT
Bernvllrnng  o‘ru8a  A0%Y)8b n8vb bMan yecbarrur.

(_y:My, yl :M'y+My'):
X(M'y"'((yl]"'my = C(my)21Inx .

xy'+y =0 len8latant§ xu5M8ly yecblrwm y= X“' rn

o8on8Ta 10parni2. Erkii xyw' =xmM2y21nx len8laranT§, bu yeréa

y=x 1, ya’ww n =v2 [en8latanlng, wWTUrTy YyecbHTIALW
X

1op1sbl T1/ kerak. Ox1r81 len8latéa o‘/8arunycblanw ajralart/ ya
nT Tl:e8rallab snyblagw! boa/l yflaniir.

1 1ex  c 2

=0 M=

M 2 2° c +1r2x
3bunéay cpbb, éak(labk| {en8latant§ MTUrTYy Yyecblrw

AnyMapgioba boYacbh. y =ny =—17—— —- M
x (¢ +1n'x|
11.2. AT
1 O MTeren8lal lenalatalarntg, vrlanw arHalany ya wlaru

yecblsb wmnlfanT Ko ‘r8abns.
a) ¥ =e¥—&Xy;

e) xy'+y —y2-0:
b) y'co8x =-"-; ) Xy'ry —y
iny D

2/co8 yclx+12y - X‘3T 2y)dp =0;

2x1ny 4y —x’ /) y2+Xx2Y =xyy'



2. NHTerensia1 {en~atawng nTurTy yecblnuw KOpTA.

a) >+- =1+21InF b) y' +4ny =2xe~xnly .
X

(Mnob: @) y =alna+C!x; b) Yy =xe~x (C+a2/2).)
3. Ko8bl ma5ala8UTl yecblng,
a) 2xyclx +(y +a2)cy =0, y (-2) =4

b) y' ~-2y —x +ex, y(0) =-1.

narob: a) a2-y In(4e/y);b) y =~ x-eA+- (L-e2n.)

Mw*auH 18b
Kosbl Ta3zak3w yecblna,.

lay +3y=e2y?2 () —1»

b) y' +yr8A =1/co*a, y (n) =5.

(in‘ob:a) y =<2n;b) y =-5Csa +3T17a .)

2 a) y 2c—(a +ye~-]y)ity. y(0) =-3;

b) y'-7y =e3y2 Y(0)=2.

naxob: a) a=e"y(3-y); b))y =10e n/(eDr-6).)

3.a)acy=(emg-y)/ic, ¥y(1)- 1%

I ( 1 17™,y4 X ~ N
{haxob:a) y =— 14———T ; b))y -— =~ 9
Ay e e ] +-X



11.4. TO‘bA O1PPEKENe 1Ab 1EANCbAMADBAK
A8ar i 30baéa P(x,y), @(x,Yy) Nnr3wyakrwn?

aw™at3bblan ya (11.21) len~latant§ Tay)ucll8blan uwnyblas:
(en™Hk ba™arl13a,

6T (1.vy = w . v (1122)
ay ax
” bobla
P(x,y)ix +()(x,y)iny —O. (11-21)
Ko‘nw3bbla8: lenglata (o la (U[[erewlall (en§laTa €eyllachb.

(11.21) leniaTaTn?2 UTUTTY w'e8raH unyblan
lortmlalarwng bw bllan aTukKTtach.

X y
[P(x,yQ}ix+ ]| o (X,y)iy =c, (11.23)
X y”
AP{x,y)ix +]10){x W)(1ly= c. (11.24)
XC Yo

bu yeréa M 0(x0,y0) e O .
Mlol. Ten8latanTt8 nturwy tle8raHwlopT§.
(X2+y - 41iix + (X +y +ey) ity =0.

> P =x2+y-4, ()=x+y +el belyMasblar kr<anwu/

ap a0 o
— =1 ---=1,ya't (11.22) 3bain ba™rWhacb, n bobla ber™an

Ay ax
lenélata KO‘la (blMeren3lalb len”~lata boYacl. Aocblabk wcbun

X0=0, yO0=0 iieb oHb. nNT8 mMTUNHY Tle8rabt (11.23) yok!
(11.24) TorTtmblar oruaH 1oplsb TMTKT. X0y0 uylyrallarT
lanla8blrt/ o‘nnH, cbunkn bu mmslacla P(x,Y) uya (2{x,y)
MTk8lyalar ya blaTT”~ xusmsly bosMalan artuylanSan. ya'm
M 0O(0;0)el) . (11.23) Tortuk™a azo3an uyuybla™nya c"a

boYarwir.



X «
((V +0-4)ix+1(x +y +exYy =c,
o4 0

-4xX+xy +— +ey-\-c.
3 2
ntTnrwy wle8ralw (11.2.4) ronmula bo'yoba HOpatwr.

| (x2+y - 4)& +1(0+y +erYy =c,
o 0

—r—5—H ry —4x +V—2 b6y—1—cC.

3 2

Ba yecblT ayyal lopl8an yechblT bllan n8lta-151 LizbacH. »

11.3. Awlllonya *op81Hnylan
1 OlfMerenbial {en§lartalarT8 nturty tle§raHT 1lopTs.

a) 4y 43Ty)ax+(ey +x+xco3y)(ly- O
b) (2x-4el1))</X +"N1-—--y xyiiy - O;

vy y'=(y - 3x2 7 (4y - x).
(la\lob: @) el+é& +ny+x3Ty =c; b) x2+yeX} =c: V)

X3- xy +2y2=c .)
2.  Kosbl Tazaksiin yecbIns.

a) e-ylx+(2y -xeéy)ay =0, y(-3)=0;

b) xiix +yily =(xity -y(Ix) I (Y +¥Y")’ 30) =3
V) x+yex+(y +e')y' =0, y(0) =4.

(fhax'ob: @) x ey +y2+3=0;

b) 1(x2+y2)+arclr =1+7; V) X2+y2+2yN =24))



3. 1xiiyony M mula518a oUkarleon mnntawng burcbak
koelTiblenn. M nuw}laT kKoorcbrnala bokbl bMan wmHasbiiruychbl
1o 8 n cln21lunt8 burcbak koelllblenHHan wcb Taria kaha

ekanH81M bM8an bobla /1(2,4) mulaclan oYuycbl (0°‘8‘n cnuw's

len8lartaslw OpT™; (/ayob:y =~ r1"’.).

4. Kyu*on uyonuTua KoYa. p3wnTn 30yusb 1e7be&l |13rn ya
aolr-tmbH 1letperalllralan ay”rrtas3”a propor3tonal. PecbkaHan
oHn8an non *etperanlrabl 20 TTw Hayot!cla 100° C Man 60° C
8a kartayacb. Hayotn8 1letperalllrasl 25° C. pganéay yauyl
orab§ iMa (3oy13b bosblaw3sblHan bl3oblab) nonnT§ ieTpera(uras:
30 C 8a pasayacWl. (./Tob: 71 7T.)

MuklauH 1*b
1. Ko3bl rnasalastl ecbIn8.

(2x +y +3x" $T yNelk + (x +x3c03” +2y}<ly =0;

7(0)=2
(TiYo/?; X2+Xy+2—¥2+ X781|-|V:2_;

2. Bosblan84Ycb 1e2bsi y(0) =0 boY™an 1 Tasszab 3T
ynuonéan LW3bTtoulla. Ayar p3Ttya p -nuw, oydrHk kucbnkn
lasbuan, propor3tonalllk koelllblenii 3/2 8a le™, y(() le/Hkka
propor3sional bayonié uarsblbk kucbl baTt ra’sb ufl3a, n3TnTy

IXNYOTTY 1 yaublaé! y =y(r) {er”~T1 lopT&.

2
(Myob: V=—T% (1-e 2. ).)

2. 1 OHTerenslalkn”™atanT”™ UTuUrwy nieyrabtlopTs.

(3x2V+51MNx) (& +(x3-co3y )cly=0 {-1a\>0b:

XN-co34r-37™ =¢C.)



2.  dacMywng Ilameb<b ierbar mwng larsalta8an 3owpga
propor3swonal. Apar 1600-ylicla racbynta éasWabk! n-naclonnTtp,
yanrn {an”aH3bl awu boY3a, 1 kg racbyéan 650 e ucH3b! mncbun
necba yl kerakbaw bl3oblang,.

{.]Ja\ob: KOOO-ylMéan KeyT.)

3. 1 MMererbliallenglatan!ng xwwuwy yecblrTwlop)na.

c 2\ ( 2 N
|2xIny +--"1— Nx+1— +WMx+¢é 1iy=0.y (0)=1
n " C08 X) \ Y )

(la\>0b: x21ny +y(§x +e' =c.)

2. Apar 1o'a‘n cblrnawng ix%ony nualazlga oYkarllgar
mrttasttg Oy oYpéan ayra*gan kesTasl, mnT3b nmslasMan
koorMinaia bosblgacba boYgnan Tasolaga leng boYsa, J1(1,0)
nuablan o‘lnycbl 3bn KO‘gYn cbirla lenglaraszlw ycrrtg. (Mx'ob:

115 TAKT1B1 PASAYT1HObAB1CAM Y10CX1 TAKT1BbI
B1PEEKE14Y81Ab TEMCbAMABAK

Tariibl pasaylirfa&gan  yvyon lariibH cbiTeren5lal
lenylaTtalattg ba’2! lurlanw ko‘nb cblaarTr.

>m = /(*). (11.25)

kKo'nws3béan! lenpglatawng vTwwy yecblrwTt n - Tar*a

mlegrallasb orsab {opatnr. bTTa Ilkkala a*@M™ 8a

Ko‘payiirarw2 ya Tlegrallayrw?, nalyacla, (s —1) Zlarbbb
lenglataw bo3H u\\atr/..

y'-1) =]y« )™ _ |/(ac)ibc = <d>(g)+cl. (11 26)

8Hu aTalw Ilakrorlab, (n-2) IlarVibb lenglatapa epa

boYartT/.



Yy '-/3) n -1« (X)+c)n =|u (X)<b+1c,ck “¥2(arn)+c +c2

m(1.27)
M - wala wkérallasbéan kKeyT e3a, (11.25) *enélatawné
umykla81l nTurTy yecbl TTT boull s/larTur.

Y ~on(g) +cX" 1+c¢c2xM~2 +... +cnAx +r1,. (11.28)

bn yeréa <?(/ =1,a), cl,c2,....cn - (xbyony o‘2éarTaslar
bllan Ta 1uT Ta’'noéa boé‘Ha bo‘Ean, i:xbyony o‘2éarra<=larchr.
1-nwol. y =8/(x-3)" lenélatawné uTtwWTy yechbirTT

lopTé.
(11.26) Tortnlaéa ya Tleéralla$b LDlclalangp adovan
fAnyiaa818a eéa boYanur:

/" =TY0=T-%* = m
*! y*-3)5 (,r-3)5
(11.27) yecblTéaT0$ rayl$bcla smyl<3a€1T (Opauvu.

2
(n-4)a ‘I axiap e e

Oxirst l1e»8HKT vyana 1kk! Talla Tleérallab, cla™abkl
lenélatawiné nturwy yecblrrw bom! a/larwr:

] " 2 ’
y' =\y"Ox=\) | -+cx+c Y - 1 e dex vcarsc, -
3(*-3) 3(a-3)2 2

y =/yOx-\{-77%+ N T7+-6>"+cX +C3 }a._
3(ar-3) 2

1 1~17 1.
3{x-3) 6CX 2CX +CnX+C" 3(x~Y)+CX +c2x2+cX+c4

<
1. Parar galfanur, n - [arbbH cblTerenma! (enélaTa

121anayoléan SltkBlya ya mnnté (J1-1) - larbbb bo3MaknT o/

icbléaoknasTt. (1 <k <n):



P(X,y\ y" ...>e")-(). (11.29)

2,(x) —yk f{onmwla bo‘yk:ba yang! noTa’lau 2(x)

Wnk51lyanl kTlarTr ya =2\ y(*2 --2"7.....y'9) = X KN

ekanHAT! e’lMborga oHb, -?(*) lunksiyaga waba™an (N —k) -
larltbl lenpglarta8a ega boYanwur.

p(x,2,2\2",...,2{,«)) =0. (11.30)

ya’'n; (11.29) lenglatantg lallbtl k pga pa8ayOrarrn/. Apar
(11.30) lenpglatatng wmTtuT3y Yyecblrtw 2 =(p(x,c,...,CMNnkK)

Ko'rmwbMa 1/lasbga ensb3ak, yecblrw k - Talla I1nlegrallasb
bllan {op/lacigan (11.25) ko‘nt8bclanl ynywag! lenglatarn bos/l
alflarwir.

2 =y K =<p(x,c,,c2,...,CMNK).

Xususaly dlcla, agar n =2, k= 1 boYsza, u boMa (11.30)

lenglata binncbl larl|bH lenglata bo‘lach.
2-11>1. Tenpglartarng xvsumsly yecblrwtlopTa,.

xy"=y1ln w(1)=e, y'(\) =e2

> BerMpan lenpglata Il Twr lenglara bo‘lab (« =2, k =1),
ya’bl larklbMa wn gaalllazbtaycb. 2 =y' bl c|o‘yib, bwu

lenplatar,Ta larvibl blHaga pasaybnuwr. II boMa y" =2"

bolladl \a berlMgan lenglata 1/lanayolgan 2 [unk8lyaga 18ba(an
binncbl 1arlibl bir pwH cblTerenaw lenalartaga ayknacll.

x2'=r\n(2/x). @
Bn 1lenglatar Ta'luTt wm3ularéan b T brlan yecbart/.
2-XxKn(x) orwpa Ao‘yisblw balaraT)2. b’ boMa 2'=u+ xu
bo‘lacb \a (1) lenglata unyrasn! Ko‘nTabaa kelacb
X+Xu'-n\nx. 2



(2) 1en8lawaéa o0°‘28araycbllarw a”aluwr, kKena-ke*
Anyiaa8uarw Lpartblr.

x .. y
—,-——=TT=—, Inlnv—1 =1 +1rc,
nitm-\) x
Inv—l1=cx, UW=eunc'x, 2 =xe+X.
2 =y ekanH”blan, oxlr8l Tlen8lata bir Talla IrleErallal
yecblla<l18an blnncbl lariibll cllerenxlallenélaTta boYac!!.

/ =xeuncr, y =| xe"N'xlx=-\ x < (exex) =

c\

Oab11abkl len8latant8 wuturwy yecblrTT bosll uHblk.
>(0 =e’ =,(0 =e2bosblan8‘icb iibararéan loyclalatb, c, ya
c2 ixiiyony o‘28arTasiartng alyrallanw ank]layrw/. auvyiaast

len8latalar sisi:eTasi8a e8a boYarwur.

e =" en‘*+c2, e2=e
¢!
Bungan, C} =1, ¢€2= e ekanHSiinLLpaniir.
8bunclay LiHb, éakMabbl len§latawng >xusvely yechlTr
Uaylcla8l Monnnlaclan LlpliacH.
Y =[x-\)emx +e. <

3-nwol. y™a8x +y" =2 l1en8latatng mturwy yechbIirTT

1lopTs.
» Bu ycrcla n =3, k -2 boYmanb”blan benl8an lenélaua

Il Wréay! len8lata bo‘labl. 2 =y" yansi blnksiya KHAarTr ya
benl8an len8laTtaéan 2'+21%x =2(8x Ko‘nrwbéa yumbl”™an,
ya't 2'c(8x+2 =2 cbl21sH lenélaTtaT HoeMl wuflarwr. 11Tn»
ntTurwy yecblrw (8 11.2 sarané)



1n|cobx|
S~ AN
)
/ n

lex
< ( 2 | ++c-)=]co8x|! 2 + c

=208 v [ ~FIXiEX+§ E8X =2 608X —= 5—-1C, EBBX —2 + €, ABX
=604 X CoBX

7. ~ boYpganbgMan, yecblrTT oson boYgan, umyl(laal
np éMeren8lal*en§lartaw bokM ularwr.

y" -=2+c¢, c08x, y'=]| (2 +c,c08x)liix =2x +Q\81lx +c,.

y' =] (2x+F3T X +c2)iix = x2- A\coax +cXx + n

I1l. x aremtcnn oabkor boMa o‘/ wbl8a oltagan n -
[aribb clUTererwallen8lartaw uarayTxr.

p{y.y\y"...y("=o0. (11.31)

Bn bobla bar cknT, P(y) =y' yans: [Iunksiya KTiib,
lenpglatatng lariibnn blnaga paaayntb TMTKT, bu yeréa y
nnt8 argutenO MraHéa uaralacH. Butng wucbun y',y" Y"1
larTt yanu: Mvnksiyawng y bo‘ykba bokrblan oruab 1loclalayrt/

ya Turakkab lwk3ryaT cWlererwaHasb Limcla8lclan loyclalab
unytaanu bosM uyflann/.

y'=" =p: y =N =N _ N = X (1132)
c/x nx iy #Wx ¢ iy

N =x [px) =% & +p *lp.=p(x Y +p 7

Wx  Wx{ iiy) iix iy  iixity  \iiy) y

ya b.k. Yuuonc3a™ bl3oblasblariian ko‘nwb 1mnbebkk Yy (K).
lariibl k —1 ian o$bwaycmn8an, p ya y laTtT§ bo8llalan oruab

Woaalaracb. Kaluaéa. (11.31) 1lenylata o‘rt«a Cuyxlaul
ko'nTabla»! *cnglartaw bobll cpKUTT.



N

¢

A8ar (11.33) lerélata suybla”™cba uTurbly yecblt8a eéa

a|% a))('«—])p N

,133>

bo L, p =<p(y,c},c2,....cn,) , bn yeréa p=— , u bobla
clx

(4.41) l1enélatanTt8 wmturty itme8rabw HOpisb uncbun, oOxHLY)
len§latanlng oPR&aruycbllant a™anb yecblkb kerak

Néar (11.31) 1lenélara<la n =2 bo‘l$, u bobla (11.33)
len8laTa blnnchbl {ariibH 'en§larta boYachb.
4-nTol. Ko3bl Tazab3Hn yecbIn§.

/// +1=0, /1)=1 [/ (\)=<k72.

*» Bun lenélata, M =2 ya X ar8mrenl okbkor bobla
Ua*naDTta8aw(lan, Il bp {en§lata bo‘bl k 8buwn8 wncbun.

(M-3>) Tlormla8a azo3an, P (/ =/ abnaxbbn&bw blyanb,

mblné larbblT bllMa8a katayblarw/ ya yecblHkbl okon bo‘18an
o‘2ng;-nycbllan apgabl”~an blnncbl {arbbb len8lataw bokIl
AlaT112 Pnybla8i18a eéa boYarwur.

Y'P2N +#1=0, p2p =—y-Hly, | p‘Ap= vy My,

_ ._Cly
P-Y =— ekanHéibl e’bbor8a obb, oxns: IlenélaTaw

unybla”™] ko ‘nnlkbcla payla yor/l olartr.

/=0 = % . 9)



Bn lenplataw yecblBbéan ayyal, boS5Hlan8Mcb sbarllaréan
loyclalarib, ¢, 1xilyony o'rgartaBwné cyytaHT awsalayru?2.

bYarrn (1) ren~ataga uo'y/, Wyl(3aallll bosr uriarTr.

—=+3¢c,, ¢c,-0e
N\ 2

3bmnéay ulllb. o'rgaruwYcblanw apaiisb yo'H bllan okon
§3 ,an
yecbllaél8an, y -1-y2 len~atapa kelaTt12.
12 )

H Trrra:

A ly 2> =1n-

[

/ X +c2)’
.8/ = x +cr, —=(— n ).

V(1) " 1 bosblanaYch 3bariiéan c2 T (opartxr.

1=(1+c2)3/18, c2- wB-1.

bunclan keHb cbluacllkm  1rlanayolpan xu8mely yechblT
uunylcla«l Frortmlaclan LWplaéb

y=— (x+1/\8-17. *
‘ 181

5-nwol. Koebl Ta3zakn T yecblny,.

y"-{y"2/y'=6{y")2y, y{2)=0 Y (2)=1/72)=

» M=3 bo‘lyan, (11.31) ko'mwsaMap! lenglataga ega
bo‘latl2. (31.32) 1lenglawaS8a TOB raYwisHéa, p(y) yanar
MvnkHlyan!l K T la 112 ya kenna-ke* yuyblaylarT loparT2.

,c/2n (qo4 rwm, , 2

n Tr [/y) —!_IP—OFT; >P=bp ¥



, n~p
bn yeraan — 7-—ey . Bu 1enélata blnncbl 1wr lenélaTa

bo'Hb, 1kkr Tana Tle8rallasb yo‘b bllan o3on yechblbl!
1y:/ +c,.y +C,,
/(2)=p(0)=1y'{2)=p(0)*Bp. =0.

ny

Tunosaba/lann ya bosblan8'tob 3halllarbl

blBabaa oHb,
Y'=)"*+c,y +c\ lené laranl bosll Abk bunéan.
c\—0, c2=\ ekanHéwwu {opanur.
Encb y'=y3+1 Ten«lartart T!leérallayrv7
*=y+| -#-=n.
nx y3+1 m»/ +! m
1 2y-1 1, >+
lvarcl§ 73 +3 ~ 17 "T
y(2) =0 bosblanéYcb 3banla«]an foycblatb.

n
cy~ ~~573 T ~Palll/ Bun<lan suyblap blanayo”yan
Xxn3msly yechbl Tw bosM cllarmr .

1

2y—1 1 |> + 1 T -
X =-~rarc,& —~- In=7"— 2 H——- pr.”
3 w3 3 77"771 6/3
11.4. AT
1.0 nyi(ta8i1enélaralarwtle8rallans.
a)yT=m-37x; b)yll =y”Ix; y)yy"=y'2

2. Ko3bl Tazalaslrn yecblné.



a) . >W=3 /(0 =1

b) xyT- V1=x2+1, y(1)=Q Y(-1) =1 /(-1) =0,

y) y'=e2\ y (0)=0, =(0) =1m

3. AylOwobl yo‘lnTt8 8onz2oTa: Al5rrcla V=90 KT/K
(erHkéa baraklerlanrtoucla. Yaglrwny blror sl$mucla seblblasbl3bT
cosblaycH. 3eblbla3bl3b kucbl ayloTobll oé&‘1rM8wT8 0,3 HAi8rwi8a
lene.

8ek)nlabblabl bo3blawkbléan bekal8acba bo‘¥an Ta3olaw ya
b Taszoraw bosiia oY b ncbun keT8an yauy(wlopTs.

(.1arob: 8,5 3ek; 106,3 1.)

Mu$laymls$b
2 1
1 1.Ten8laraw TleS8rallan§.x * ~Y .
2.  Ko»bl Tabalagllll yecbIn§.
2yn=(y-\)y\ y(0)=0, ¥ (O)=1
n r 2y
2. 1.TcnélaTaw Tleérallanu.xy ~Xe .
2.  Kobbl Ta$ala$ul yecblné.
// +1=0, #@1)=1, /(0 =0

3. 1lTen8latawTtleérallané.xy"+y'~y" m
3.  Kosbl Tabala51M1 yecbIn§.
2/ =37, y(2)=1 ¥(2)=-1

11.6.1KK1\CW YA YCoOW TAKT1Bbl C Ll X~bl
O1PreKe1\®B1Ab, TI\C.1AMAbBIJK
nTnrty Hol ()uyia«i Ko ‘nn'Sbcla8l lenélatalarT

Y +af(x)ym]+a2(x)y[md + (x)y’+a, @>=>=7/(x)
(11.34)



bn yeréa a,.(x)(/ =1,n0), /(x) - blror O 3o0baéa benléan
MnkNyalar n —{ariibl blr p T bo‘lTta%an cblu W cSerenslal
len&atalar éeyMaéb Apar B 3o0baéa (11.34) len8latatn{> o‘T>
2TC)M1 /(*) =0 boYsa, m boMa (11.34) *enélata8a TO3

kelu=>cbl, bir Lns cklr'uy di/femlal (en~lata cleb abluychl
UnyYMas: len|*latat bosll s/larrnr.

Y()+a, (* )/ 0+a2(*)y A +..+an. (x)y' +an(x)y =0.
(11.35)
A8ar a, (x), / (x) Wnkblyalar O 3o0baéas: (a,b) orallséa

mrbbwu boUsa, " boMa  y(x0) =y0, y'(x0)=y0,..,

yln Dfo K~ 7> *oe(a.”)) (bu yeréa y0y~,...y"'] -

Ixity«)Hy 3onlar) bosblanyYcb 3balllar bllan ber™an (11.34),
(11-35) ko‘nT3béaé: bar wanéay len8laralar ucbun yecbltnTta
Ta UYe1181 ya ya8onaHs1 bayMa” Ko3sbl ieoretast o'nr/IMH.

(11.34) ya (11.35) ko‘nw8béas: len8latalarntg nturrty \i

Xn3ny yecblwknw loplsbéa yx(n', y2(x),...,ya(x)

vnks;yalaTiné o‘raro ckwuylW boé du, yobl cktgl  BHo%Tiy,
etaMw! W3buncbakn T bl T abartyalya ena.

Apar bir yauMa baTTta31 nolya leng boYTtauan /A

° ‘28abnab 8onlar ucbun ixuyony ,re(a,.6) éa u.y.(x) =0
H

Tnno”~aba! o‘nnH boYsa, y],y2,...,yn f'mnblyalar (a.b) orallcléa

o rare, cbirw N bo8&Hc{ éeylaék Auar ynuonéay! tmnosabal; Masgal

barcb _ /y.=0 lar mncbun o‘nnll boYsa, m boMa Y, (x)

Mwksiyaiar (a,b) orabuga o‘/aro cbi7lu/l bo”Msa boYTta”™an

MMnk3wyaiar éeyéaé!.

Omylla& ko‘nt$Ma%l iMertrat YTtobkny chblentnanii
(yokl NXroTklun) iteb alalacl.



Y, Y2 Y,

yl ¥2 yn (11.36)

(0 (0 (n-1)
Y2

»7 yn

Punku'alarnt# ckuwull bo%Yu, yokl cHWuM bo&Ha
boUYTtaxWk Teronlan.

N%ar y-n)(=1,«) /unblyabr c¢" " /arolar 31/Ma {B,b)

oT'nyAa o'aro bo%‘Ha boYaa, (ya't, (a,b) <srdlgla (n-1)
(arnb”acka urblblT. No.uMa™a e%a bo Y"an /unblyalar bo ‘1T), n

Molcla (a.b) oraufla IV =0 boYac. A8ar \Y® O bo‘lka, u
kobla V, (a) /nnblyalar ckTu W bo8 Yy bo Ytaycl.

Mar»alan: 1,X,X2,...,Xx"4 Twunblyalar wncbun IV *0, 8buwng
ncbun mnlar cbxrlsH bo§‘Hy bo‘1ta8an Mnk8lYalarcHr.

(11.35) 1lenélatawn8 cbwuH bo8‘HA bo‘lta8an n Ila
vV, (X), YW (. r (x) yecbltlar K‘plart [lunclartetal

yecbltlar Y”7cTabi cleb alalacH 1!nTé yorclarucla (11.35)

KO‘rlMi8Ma8l bir JTH'n lenulaTawny uturwy yecblrw LrTacH.
Puyiaaé: leoreta o ‘nnA(Ar.

l-ceorewa. A%ar yl,y2,....y, lar (11.35) len%lartartuy

AHyonx /Mmnc/aTtella! yeckMan xlWletabl boYua, wu kolla
umxuiilny mMnblya (11.35) lenM'wrtat'ng ntntry yechbl T! boYacll.

n

Y =c¢,Y, +c2yr + - +CI'IYI'I:):(L1C—>'(X)’ n37)
bnyercla ¢, - IxMyony o r*arTtax.
1-nwol. e\ e xelx Mmnkslyalar gigleTast

NF-2y"-y'+2V=0 len8latawné blnéatenbl yecblrw
ekanH/T ko‘r8avné ya unt§ nturwy yecblrblbl yo/T8.

> y, =e', yn =e~X, Yy, =eX blnkswyaiar ya wulai
bo3Maknw benl8an len8lataéa s<3'y8a, mlartné len8lartanTé



yecbitnlan ekanH8im koYarwr. 1/71aTtT§ yron3blaw ynyMan
ko'nT$bl8a e§a boYacb (11.36).

ex e e 1 11
\e2) = ex Za V¥ —eXXeX11.12
ex =X 1 14

Bunéan keHb cblpacHbl, exe~xe'x [wunk8lyalar cbl”™b
boMHuTaB ya ular benl8an len§lartanTt§ Mvnéatenbl yecblnMar
giglietastlt 1a8bk]] sllacH. 11nT§ wuTununy yecblrw, (11.37)
lMNorwwnla8a asosan, ymyMas: Ko'nTBb”™a c«a.

y - C,eX+ cZe~x+ crlx. -4

2-l:ecerTta. ((11.34) (en™Mawanln™ utnunny yeebl TTT«
(urlisbl  bauMa). CHwuW  biIr /wn//  bBodmwan  (11.34)
leYdaTaT% wuTuTry yecbhlrn uuwymla™ ko ‘nmTr3H a e$a

y-y +y*, buyeria y - un&a 103 Kekmcbl bir )M\ {11.35)
len§8laTanTg (11.37) KO MTKKAAL, UTUITY YeCKUT Yy * exa
(11.34) len8laTanT%xuwdry yecbirlarlllan bin.

2-nn3ol. Xwususly yecbltlarblan bin y* = x + 1 NTkKs1Yaéan
Ubral bo48an, yT2y"-y'+2y- 2x+1 len§latabln«

nTurwy yecblrrw yo2T§.
> 1-nwobla ben!§an len§lata™a 7oA biryn8/ (enuybTar.T

y uturwy yecblrw (opf~an ec), n Kobla benluan lenelataluny,
nturwy yecbl 11 amyMaykba boYacl.

Y=y+y*=c\e:+cx "+cEa+x+1. Nl

AS8ar (11.35) lene,latawny vmnaatenbl yecblTlar sigieTast
TaunTt boYsza, u boMa (11.34) 1len8latanT8 y* xwwusly
yecblT;n1 bar gaanéay bolaMa bat IxUyony o ‘TY%arTadarT
yarnalalyalaak v (kewirwy wmH) blMlan [oprkb TM TKT ya y*
bar éorw unyMas: kKo'nT3béa :loclalanasl.

y*=1c¢, (MY, [x)+c2(x)y2(n) +... +c, (x)yn(n) .(11.38)



bn yeréa >,(*) (11.35) IcnélaTtatné @uTéaTtenbl
yecblTtlan sisteTasi [a3bk/1 yHach. r noTayunT lunksalyalar e3a

uyiclaé! n - l1a c¢' nota'lutlaréa wdbalan cbwuyH alSebra)k
lené latalar SisueTasizan lopliacH

CW " cuy? +...+ cry,, = 01
cK + Cyr+.. .+ cya= O!
+  <m>| * < /"~ 0.

MHletanln§ éelertranii, y(x) Lnclarenwl yecbltlar

HAl5leta8l nol(lan laruH bo"18an bokla, Yronsably cklenrvnanll
bo'lacH ((N.36) éa uvarang). 8bwunt8 wcbun (11.39) sisierna

c[-- (p(r) ko'nnlsbcla8l ya8ona yecblT8a eS8a. Bu binncbl

larbbH <ATererslal renélatat TleSrallab. c.(.r) = \l(X)clx T

lopartr/.
Ammnclay uP/b. (11.34) kwllatawt* y* xusuely yecbIrt

AnYlclanicba boYacl.
y* =y, | p(xX'px +y. | @0C)cix +... +y . {(@(x)cix.(I1 .40)

l-e8lalta. (11.40) Tlortwlaclan Tleérallanu lopl8cla n la
wxMNyony o"2éarta8lar payclo bo‘lacb. Ularw no!éa 1cné éeb
bloblagb TN TKT.

3-nwo!l. OnYi(legllen§latatn§ nturty yecblrtTt OpTy.

yT-Byty feay = X (1
e +1

> (1) lenélataéa T03, bIr "na len8latanT8 MTUTI"

yecbIrt ynybla”*cba bo' 1abl

X

y = A\e® 4c\e™ +cy. ¥,
(1-rtaoléa uaranuy.) (1) lenélataTné wuTMNHY yecbIrTT
opisb ucbun, batram) wsuléa uTn§ y* xusbwy yecblrTT
lopaTt)7. (! 1.38) lNorrmmnlaga akokan snybla”™a eéa boMarblr.
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r &, (x)ex+c2(x)e '+c, (X)<?2
(11.39) 518Tera bbnt$> nwoHrwréa umyicEs: Ko'nNw8Ma
bo' lacH
ch+c'eM+c-Y* =0,
c\ex-c'2~"x+2c[e~x 0. 2)
ven+c2™ '+ 4c\e2> = el/ (V +1).

Bunurz (lelertrart IV—=—6e2r ®0 (1-rrwol8a garany). (2)
5181cranl Krater vsull blMan yecblb, unylclaSMariillipariur.
1 . 1le 1
c\ 3)
2 e"+\ * 6ex+\' ' 3e'+1
(3) WNoéaw 1mleSrallab, uuyMa™lart bosll aflarw/ (1-
e8la*Ta8a sarans).

*= /1*= N/1111.) =_1|n(.
1 2V +1 2> cx+1 2

=1 Lo( n

6he +1 67N e’ +\ 6

Ir cx _ Irec+[-ex. 1(. ex
JIx=- "1-

- X =
3rgntl 36 em sl 31 ex+])
</(e*+1)
-3 legrsr-
()
y*~-n~ne'1n(e' +1)+"e ' -e' +1In(c” +1)
Lo Ll ofle Lo 1 nfe B

(1) 1len8lawant§ wTurwy yecblrrn uuyiaas: Ko'nwdblla
bo' 1lad/1
y=y+y*=ue +Ck '+C€ +-"(4xeX+e -2) *Ne~' - 2e2)In(e’ +1)

N



2-e3lllTa. (11.35) 1cn8latanTt8 bltblatenbl ecbltlar
gigleTasil 1oplsb mvanHan Taylucl ernas. §bunTt§ vicbun nturwy
bobla (11.34) {en8latatn8 V* xum3n3wy yecblrww 1oplsb
TUTKT eTas3, éetak WUTNE UTUTTY Yyecblrtt bart 10p13b
TUTKT eTa3. (11.34) len§latat yecblTnun§ bosbua wm3ullan
Tay”™né etas. Pada! xm3msly bobla, (11.34) len8laTawn§ barcba

A (x) koellblenlMan o‘28artas 3onlar bo‘l8an(la, (11.34)

(en8latanT§ bnblatenbl yecbltlan 513letasllu ya UTUTTY
yecblrttlopl3b nsub Taylucl.

0 ‘x8arwa8 koellblenll cbTyM cllleren$)a] (enlawalar
(11.34) ya (11.35) len8lartalar§a a[(x) = pl=coTle K L
clo'yarw/. LTbobla T03 raylsb(la anmyblaSiaréa eéa boYaruur.
Ya+py[M+py [+ - +p, Ny ' +pry =/{x).(1.41)

V-+pYall+Pr/2 +- + Pn-Y + PnY =0 m(11-42)

(11.42) lenélatanT§ MNvnidatenlal ecblTlar si3ieTasilll Maga
alSebra)k waulMarSlan [oycblatb. ouybla8icba 1opl3b TUTKT.
(11.42) 1len8laTtanTy xaraklenswk lemYlaTuwil clcb alaluycbl
unyblas 1 al8ebralk len8laTtawlun/arw/.

n"+ 1+ p2dxn +...+p, \A+ Pn=0. (11.43)

Bun len§lata n la Nclx™a e8a bo'Hb, bular orasbla ocbiry \a
Karrab bag!LLy Jlcbrkr, sbuwnéclek ao‘abrta-kotpleks (ockWly ya
Kanab) ucHxkr bat bo'b3bl TUTKT.

Auar (11.43) baraklen3bk lenélaTtanTt§ barcba A [Mcbrbn
basiay ya oclcby boY3sa, n bobla (11.42) len§latanTé auyblas1
blnéatenbl yecbltlar 8181leta3lt boall uflarwur.

e, e™M\...,e<x. (11.44)

Ma4wnTtkii (11.43) barakwon3Hk len8latasTté Kar bIr k
karraH TIcH7mga (11.42) *en§latanTt8 sAunyblas1 ko‘nwsbblasg:,
cb)21u;r boUTa8an yecbltlan 103 kela(b.

y =esx > =XesX...YK= XKESX (11.45)



(11.43) baraklensnk lenuylatatn8 T karraH uwo”bTa-
KoTplek81 bar b «+ [ Juii McHUa wyl(la8l ko'nT8lkla8l

(11.42) len8laTtawmno o‘raro cbl7uil boUTauan 2T ua
(en8 yeeblTlan Tok kelacH.

P, - eaxcoa 4x, y, - e'x31 Ox,
y, - Xc"' co3/3X, y 4 = xe“X3w BX,
y5= x2eaxco3/3x. y5- xV" 371 /3%, N
Y2,., = XTea&c03/3x, ylr=XxT le“' 37 Ox.

YuuyonHaMlann wntnnMfasbltb, unybla”™a eua boYasn/.
(11.43) nT§ barak.en3uk len8lata8tTy VeWYTa bir )T3H (11.42)
len8latanT"”, ixHyony koelTu8lenllar bllan cblnuH kotblna(Kiya
(12.37) Totn/la™a a3o3an, (11.42) len8latatn§ WTUTTY
yecblnnw bernycbl, Tunllatenbl yecbltlar sisieta3s:ll bos/l
uMuycbl, n lacblkiuH bo§ Ha bo'lta8an yecblnn 108 kclac

4-nwol. 0 ‘'28arta3 koellblenll 4-larvbH blir ynsH Cbbk:QH
len8latanTt§ nturwy yecblnnt opTt/.

yn- 16y =0.
> Berl™an (ewHaTtawn” baraklensuk ien8!atakTi (U/arT
ya nuTné McH/1anT lopannr.

A4-16 = O (A2-4)(N12+4) =0, A2=4, 4, =+2, a2=-4,
A,4= 121 2 1a31 bauuy ya 2 1a31 uo'sHTa-koTpbrkall, 4 la VicHw
bos Uk (a =0,/3-2) bo'l8n (11.44) - (11.46) Xususiy

yecblTknii e’'Hborga oflb, uwilclaM wnclatenlal yecbltlar
sig{eTasiLLbo3/1 ularTr:
Y] —I g y2—e_2'x’ Y3 ~ eOACO$A2x —0082n\ Y4 = cFam by —8ui2x

(11.37) Tlortnla8a asos3an, bcnl8an len”lartant”™ UTUNNY
yecblrw anYlclagl ko' nrnkb8a ee;a boYacl.

y - geX+cZx Ix+c\c0o32X +¢c43T 2X. <



N8ar (11.42) (enélaracla m -2 bo'!8, n boléa o 2«nay
koe]N\bknlll 2 (arHbH blir /77 dH12'wi/ (Nlerensalal len&lvran\
bos) 1 Allarl/.

y’+pY +p2y =0. (11.47)
bwné xaraklensuk (enuybTtas!
JI21pA+pl=o0 . (1148)

Ko‘nT3bcla bo4cH.
Bu lenélaTtaTtné JicHrkn snyklaé;cba bo' '1$bITN TKT.

a) baululy ya mr!t A4 ™ A,
b) baulllyyao'/aro lené: \ =4, - A
y) uyo‘abta KOTpKKKH: J1,2=a £ /?/.

larpa (11.47) lenélatanTt§ umylcla8l binclatenla! yccbltlar
51k(etasn! ya uturwy yecbltlar toa kelacll

b x AnX n>r

Ty =e”, y, =", y=ce™ +cx'";

2.y, = , y2= , Y = c\erx+ cXxelk

3. V=G 8px. vy, = KOO\ y =<' (r. 008 4x + C2XINA4r) -

5-Tb>0l. Owyblas1 kTélaTtalarnté wnTUrTty yecblrwiw
{op1ny.

a) y"-!5y'+26y =0;

b) y" +6y'+9y =0;

y) y’—2y'+1 0y - 0.

> Har bir lenélata vcbun xarakletnk lenélarta8;w w/arl

ya unTté Tlblrknw, [Iwun/latenbl yecbltlar sigieTasim Yya
uturwy yecbltlanw [oparT/.

a). A2-154+26 =Q, =2, 4 =13



6) A2+6A+9=0, J/mM=N12=-3;

y, = B-3", y2= xe~X

y = e 'x(c, + <2x).
B) A2-243 +10=0, A2- 1+ 3/

Y, = (83x, y2=-e"8L3x
y = ex(c, Cog 3x+ c281M3x). M

3bun(lay yllb, 0‘28anna$ koelllblenTH cblriyf1 leuf*lartalarrm
yecbl3b ncbun aunybla™lar rarvrcHr:
1  wo8 lvnclarenlal yecblTlar sigie Tasil 10p)3b;

2. bIr *n3H (11.42) l1en8latant8 y wuTUITY yecbIlrTT
Mn/ixb;

3. baSran) wmavH bo'ykba (11.41) 1len8latatn®™ Y*
Xnsusly yecblnui 10p13b;

4. Y =Y+ Y* lortnla bo'ykba (11.41) 1en8latanté V
nTunuy yecbinuw bosi ullisb;
TurH iyenerlNk Tasablanw yecblsMa (11.41) len8lararnl>

1 (n) o‘m™ SisMKo‘p bollar(la umyiéas: Taxsmx Ko'nw8bsa eua
BoYacl.

/(ar) =e“ (pr(x)co8Aar + 0 R(x)8T6x), (11.49)

bu yercla Pr{x), (n) - ToOoK raym3wia r ya y aarajau

Kowpba(llar. a,b - blror o‘28artas «otar ./ (*) WMTk5lyanTy
xu&gly bollan uymyllla”*cba boYacl.

[(x) =P (x)e" (6 =0); (11.50)

[(x) =[™MX)co3/)x +7. (x)8T6X%x(a =0), (11.51)

/I (x) = em(Aco8bx+ Bsui bx)(A = conu(, B-COIN31). (11.52)

/(x) = Acabbx + B$Tbx[a =0, Pr(x) = A, @ (x) =B): (11.53)



[{x)=Pr(x)=P1x) (=0, 6=0). (11.54)

Bu bollaTtTt8 barcbaskla, 3burmnéclek wutmurwy bollla
((11.49) Tronmwla8a gqarang): (11.41) lenélaTtawn§ xu3ns™y
yecblrw, bu o0‘n§ Al8tlart§ wvwM3bl8a aynan o'x3basbHs:

1$boilanéan. bturwy bo! mncbun ,/~(x) nkstyatn§ ko'nt8bl
Anywayuiba boYacH.
y* = Xekeax{p T(x)co§ Ar + )T(x)8T Px), (11.55)

bu vyer/la PT(x), OT(x)- T=Tax (r,.y) <lawall

ko'pbachar; k (11.43) 2 —C@+ [ - 3on8 T0$ kelmycbl
xaraklensuk lenélatant§ tkeian 3ows8a lens.
bunéay sdllb, aéar = b7lar orasbla 7 sou

boUTasa, k=0 aéar 7 bllan T03 keluycb! bkla :Mi2 Tay)uc!

boUsza, k — 1, a8ar 7 3o0n bllan T03 kKeluycbl 1kk1 karraH Wcb/
Tay|ucl boUsa, k- 2, ya b.k BunMan keHb cblualllk!, (11.55)

lortnla8a asosan, MNaual8ta PT (x) vya (x) Ko'pba<artyr

koelll18lenllan§!na nowaywut boY8an, v xu3m3z™y yecblTnT§
rMorllblw biclawea atalasb TM TKT ekan. (11.44) len8lataSa
v * yecblTww ya wunTt§ bo3lalant fAo0‘'y)b, 0‘Nng8 \a cbap
lotonlanwng o‘x3basb koellll8lenllanTt lenélasbnnb, 3bwu
notalut koe/T8lemllaru loplsb wucbun yyelarbcba 3oncla8l
cbl/isb aléebralk len§latalariu bosM sMartr. KoelllblenAartii ya
) * w bunHay maicla 1loplsb, aTaTas koe$\blenviar viswH (leb

avlabl BunlMan kcbb cblgacbla, v* nTé nwH3blt blYan Holcla
((11.55) Nonnnla8a sarang), len§latart ba™ran] v3n' bl yecblsbiia
bo3l boUnycbl Tl curallasb atallw ao0'1latasclan, cbiTeren8lallasb
ya cby/ 19b len8latalar si13icTa3s)lM1 yecbl3b kabl clctcnlar artallar
yoréatbla xm3n3iy yceblTw 10p13b TN TKT CKarl.

6-nwol. 7cnélatanlné uturwy yecblrtrlopTs.

YIY—3y”—9x2. (1)



> Xaraktewlk ien”]atas:T LWrartr ya vwun& [tHb!
vitclatenlal yecblt)ar 515{eta8Lll, bir pn3H leruilata8a T03
Kelnycbl y vTurwy yec/IHrTWw oparTr.

A4—3M2=0, N2(N2—3)=o0, ax=n2=o0, N---J1=+"3;

yx=eOr=1 y2=xe" =x, ¥Y3s=7" | yd= ,

y =¢, +c2x+c,\[8x+cle~".

(1) 1en8latawné o‘'n§ LWTtora, Tax3u3 (11.54) xwumy
bol8a 1e81sbll, sbuwn”™ ncbun 2 = 0. Xaraklen8iik len8latanln§
1KK1 Karral'l JT=12=0 Méblan, 2 = 0 blMan n8lta-n$l: LlbbacH,

bvnéan k=2 ekanls: keHb cblgal/b (1) len8latawng o'‘ny
loTow 1kKTCbl ckTyaH kcrpbaé bo'l17Manl8) wucbun (11.55)
MNortnla8a asos3an, y* Xxusuky yecblT yuyiaay:r Ko'nw8hua cha
boYacl/:

y* = x2(/1x2+ Bx +c),
y* lart (1) len8laTtaSa Ao0'ylb aytya* bo3/1 dllarcnix (
y*-(1) len8latawun§ yecblru).
Bu yer(la ya keytcbaHk bloblasb umlay bo'Hsbl uvcbun

yEy*Ly*Tyr Ty *'r Voclalarwn§ Har blnT alob(la uafor
yorarwr ya yerllkal cbilr™aTtw; cbap lotoT8a len™MaTaciart
nlartt8 olcHla 1urSan  koeHwmenlMann  T03 rayyabéa
Joyla8biirawl2. Bu Mocblarw koelllblenHar™a ko‘payuvnb, s10‘kbb
ya 0 ‘x8ba8b baclarrn 1xcbarlab yuyllla™ua eua boYarTr:

0 y*=/Ix1+ Bx +cx2,

0 y* =4Ax" + 3Bx2+2x

-3 y*" - 12Ax2+ 6Bx + 2c,

0 y*a=24Ax+ bB,

1 Yy*y=24A

y *Ir—3y*' = -36A2- 18Bx+ bc+ 24A = 9x2



Oxile1 ayblyalllT§ 0‘n§ Va cbap lotonlarblag8l x nT§ blir xI'
garajalan oblblas1 koelTkwverblanw len§lab, A,B,C larw
anlilasb ncbun aléebralk lenularalar sisie Tasiw bo$ yarTr:

x2 -36A=9,
VL -18U - 0,
x> -6C +24/1=0

bu ycrclan =-1/4, B=0O C=-1 . Buwblan keHb
cbhadxkl,

(1) 1en8latawné nturTty yecblrw sanybla8icba bo'labl

7-Tbol. Ko8bl Tabala$tl ecblné
y'-7y +6y =(x-2)e', 3(0)=1 y'(0)=3.(1)
> XaTtklen$uk. lenélatakl 5, = 1, /L = 6 yecblTlar8a c8a, v

bobla y*~1y +6y =0 bIr “nkb 1lenylata8a ToK keblycbl
CcnuylaTtaTtné nturty yecblrt auybla8icba boYach.

(1) {en8latawn§ o‘né HKTOW, (11.50) KO'rMwbpas:
Tax3nsHkka ega, bu yerck a -1 [6=0; Pi(r)=x—2, r=1r

xaraklen$uk len§latanTté ibhoi boYacb, n bobla k=1 ya (1)
lenélaTanT§ xukwiiy yecblrt umylclaullortnlaclan FOplach.
y*-xex(Ax + B).(2)

Enbl, 6-rT.egbla”™ kabl, anybla8Harw HOparT/:
6 y*=en(,4x2+ Bx®

_7 3% = ex(Ax2+Bx) + ex(2Ax + B),

1>*"=c (JIC+ (2A+5)x + B) +ex(2Ax+ 2A + B).



Ox!rs1 aywyalwing ikkaH 1oToTL LW @®0 8Sa bo'Hb ymborarw/
ya 0‘'n§ ya cbap lotonlancla8l x nt” blir xI' éarajalan olcvir>1
KoeenanTtlen}*lab, avylcla§8l™a ea boYarriir.

0=0,
-\0A =1,
2A-5B = -2.
bu yeréan M=-—/10, B- 9/25, uuyMa™ 1\1k8tya (1)
lenslclranlng nturwy yecblrw boYaé!.

=y + e 4cxe + ex{ 2 AV \
Y=y 10 25
Kosbl T1aBalabill yecblsb ncbun y* 1 HOparwy/.
1, 9
y' =c,ex+6ckx +e' — X H-——-/ - V4—-
10 25 5 25

BokblanéUcb 8kaltlarclan loycblawb. G ya C2 ixuyony
o'xMarwanlarTng a:ywallannl awwyla8b ncbun cblr*yH

leng§larnalar 818leta 8l boal y\blT1Ir.
y(0)=A\+c2=1 ¥ (O)=¢, +6Cc2+9/25 = 3.

Bu yeréan ¢, =84/125, c2=41/125 lanu loparwir.

$bunclay ylllb, benl”an bosblan™Ycb xbarlar
uanoavanirny:1 xususty yecbltwny ko‘nwsbl unykia8icba
boYacH.

84 r 41 6 A 1 2 9
y - e + e + e -—- X — X .<

125 125 yu 10 25y
(11.41) Ko‘nuwsbéaz: cbP1all cHAeren5lal renulariilar mcbur
Ta’'nobl umyMa”“cba boYuan, yecbliTlarnT¥% xuperpck/Llya
prisTpl 0‘nnivHr. ANar (11.41) lenylata(]a

F(x)=1(*)+/2(*) bo'Vb >*(*) ya y\(*) la o'né



FOTow T03 raykiMa /, (x) vya [/ 2(*) bo'Ban unyiéas:
(1141) ko'nT8bclaél lerwlarar (ar) ya ¥Y2(x) 1lar o'né

FOTow T03 raywsblla /, (x) ya /2(x) bo'2Ban suyblas:

(11.44) ko'nT3b(lagltOnélatalaTtT8 yecbl TbT boUsa,
y()+M(«-1) +_ +py=y-(n) ([. 56)

y{d)+ Py{-1+ ..+ Py =y; (X). (11.57)

M boMa y* —3*+ V* Tunk3wya o'ny totow / {x) bo'l8n

(11.41) lenélaTtawné yecbint boYach.

JI(x) ya .2 (-*) Twvllblalar ((11.49) ko'nt3bclaul [laupl
1vrm Inrcla8l (11.50)-(11.54)) Tax3n3 Ko'HT3bcla bo'HBb TUTKT.
n boMa, bar bir vil{1aé]8a uo'lasb TM TKT bo‘l8an ya aTuTtas
koel Tbielll'ar n3ubéa (11.56), (11.57) lenélaTtalaTTé XuU3n3Ly
yecblTlanw Kplsb nnkotw bernycbl (11.55) ko‘nusbclaél
xu3nay yecbltnTg LW/Lsbblan Toyclalarvsb TM TKT. 8bu bllan

blréabk(la /, (n) - Tax3u3 ko'nuwsb(la, /2(x) e3a Tax3u3s

Ko'nusb(la bo'la3b81 TUMTKT. Bunéay bollanla, (11.41)
tOn8latanTt8 xu3m3ly yecblrt }'* w, Eawan) wn3mllan
loyValawb blréaté KOpmsb T TK T yok! lNckva bosulcbya bobb,
(11.56) 1lermé'aTtaT yecblsb wucbumn (11.55) nTt/ LrlBbl/an
MNoycblatb, (11.57) lenélaTtaT Yyecblsb wucbun e3a ba’rar]
vavHIan MNoyclalanib 1op1sb TU TKT.

8~nT1ol. Ten8latanTt§ nTnrty yecblrww KOpTS.

y "+ V= X8IMNX + C082X . (1)
» Mauutkn xaralcnsbk i1en8ataszr \ —I, A, —

yecbltlaréa céa b bobla y”+ V—0 bir pn3b Horcrarnny
nTwwy yecblrw umyblas 1 Minkslya bllan awlanach.



M) 1len8latanth °‘mé *otowT (11.51) \a (11.53)
ko'nMsb(lagin Tax3m3 LWc3a™ Jlckka [vnblyants; y”™4dncHs!
3bak™a yoryisb TUTKT:

/1 (x) —X8>nx, [2(x) =c082x . $bnnt§ wmcbun (11.55)
MuwH3sbléan MNoycblatb, awaTas koelll13lenllar vsvH blan
/| + > = X8LUX. )
MenSiaTanin® y' xu3snsly yecburnt, ya
)y’ + Y = cos 2/ 3)
¥n§latan!n2 y\ xm3m3™y yecblTw tparwx. (2) KOn~ata
ucbiw! a—0O, b=\ 2=/=/, 3buun™ ucbmn k —\ ya
Y:=x((J1x + B)co8x + (cx+0)3T1.r)

6-rwzoMa kelllnl8an 3xeta bMyucba /1, B,C-O awsaTas
koelll”enanH blsoblayrrr/.
OunyMa”™ga e3a boYarwur:

yXx= (Ax2+ Ax)co8x + [cx1+ JZ1X)3TX,
Oy' = (2Ax+5)co3x-(AxX2+ AX)3T X +

+(2cx +/))8Tx +(cx2+/)x)co8x =

= (cx.2+ 2Ax + Ox + B”~co8.1 + (-Ax2- Bx+

2CX+0)81MX,

Y« =(2cx + 2A +/3)co8x —cx2+2 Ax + Ox + [5”N8TX +

+ (—2Ax —B + 2c¢ )sin X + (—/1x' —Bx + 2cx + rAcobX,
Yl +Y* — Ax~+ Bx+2cx + 2A+ O —Ax2—Bx + 2cx + O)co3

+(Cx + OX—Cx~—2Ax- Ox- B—2AXx—B + 2C) KT X =X3T X



Oxurs1 aytyalcla o‘nuy, ya cbap totonlanclaélo'x3basab bacllar
olcl)iegé 1l koclTK5letlarw lenélasbbnb, A,B,C,IN ya y* lart

FOparrn/:

X cosl Jt 4c - O
coax 2A+20-Q
X AW X -4/1 =1,
sy —2B +2c-0,

buycrclan A=—1/4, B—0,c=Q 0 —1/4
Bunéan kcbb cblya<bki,
"=\ Ixcosx+ Latril= Ix(amix- xaomaxi.
1 4 4 ) 4y ’
(3) lemélaTta mcbmn a —0O, b—2, 1 = N, 8bunt§ wmncbun
K= 0 vya
Y*- M C082X+ Arsirz x.

Encb unyblagfarwlopari>::
JWcoa2n+ NAn2n,

V, —2M Aw2x + 2J1/ coa2x.
y; =—4M co.a2n-—4M A)2x.
yIr+ y2—3M cok 2x —3/17/8w 2x ™ cod 2/1-.
buvnéan ko'nTb rmrrbcK, -3M =1 -3/Y =0  dbunuwy

mcbun
1
y-, = — Q082X.
Nelyacla ynyblaaT! bosll uyMarr/:

V*F= ¥+ V= —X(8INX- XcosaX)- - cosa2x .
1T 2 4 3

ya benléan (1) Ilcnulataww?. uturwy yecbtn uuybla™g
Mortula blan atyknacll.



9-nH$0l. Kosbl 1a5ala8lll yecblné.

y'-2y' +5y = 3yx+e>¥2x, y(0)=3/4, y'(0)=2.(1)

> Ayyal benl8an lenélatawné nturty yecblrtt {oparTr
ken8lata8a TO8 keblycbl 12-21 +5-0 xarakleLnk
¥nNaTtanl® MrAan ~ 2=\+U bo'laH y"-2y +5y =0 HIr

JUBH len8latawng wuturwy yecblrw suvyl(la8l Mvnk8ya blan
an“]lanaél.

V= eX(c, CO82X 4 c281N2X).

(1) Ten8latawn§ o'n§ lotow ikkla blnkMyawn”®
Y*&'1cHs1 ko'nuasbiclan Jboral. (Slar(lan binncbls: /, [x) = 3e' ,
Tax8mk 1uMlaél (11.50) 8a 1e8isH1 boTlb, bu yercla
N(x)=8, a=\ b—0, 2-\pJ1[2 bo'lagi 5buwng wcbun,
Y ~-2y'+5y - 3ex len8latatn§ xwwuslyy Yyecblrw auybla”!
Ko'rw}8-8a eéa y‘' —Ae' , bu yeria A umyklaél aywyablan

3 .3
arn>ylanach. (A-2A +5A)ex= 3ex; bunckn J1=—, A ~~"¢' e

Iadridll, / 2(x™ = ex182x [unkalya Tax3u.Ubkka eéa eTas ya

Y"~2y + 5y =ex1$2x lernélatanté y2 xwwu8ly yecblrtrt

Déiy()ny o‘28arTast yanal8lyalaSb udmb bllan 1/lckb rarvrcMr

(baSidy wkull). (11.38) Tlortmla8a akogan, swuy](Ja8léa eéa
bo'lar R

y\ = ex(c, (x)cc«2x +c2(x)8T12X) .
AionT8 rw3sobrrréa, (11.39) ko'mwBbcla8l sisieTa Ikklla
len8lutaclan lasbkH lopuan (y, = exco82x, y2--e‘$12x].



C\e&Xco3 2x + C2BX3 T 2x - 0.
c,cx(co32x - 28l2x) + cre (3T 2x +2C03 2X) = exu2x.

sig{eTawné ien8iatalanw ex §a a™uartnb, unyManTt bosii
cNar12.

A\ CO32x + c'281M2x = 0, 1

C'(co32x - 2mMn2x) + C: (3T 2x + 2co3 2x) = (§2X.]

OxWMyl 8lbletanTte éererttani (yronsk™aw) sanylda8lcba

boYalJsl.
COo82x 81r2x _
vV — =2
CO3x -2 82X 32X+ 2 CO32x
Krater lortnlakl bo'ylcba anyiéagnn HOparHx.
0 372X 1
c =- = ———-81M2X(8X.
T 2|72x w2x + 2c08 2x
032X 0
_ 8irn2x.
C%“’zcost—ZsT 2X 2X
Topu8an len§lUarT THOyralayniir.
1r3r"2x~ _ _ 1 c03‘2x<|x_&\ (1X o+
1 24 co32x " 2 11 cos 2x - co3 2x
1, 1, (n n
— €032x~x = ~1m *g\ ~ - x 82X
2-1 4 n ;4
.
O\=—37 2xAX= - —c032x.
2 4
Bunéan anyMa” kcl:b cHuacb.
1n CO32X +£81I‘I 2XC032X -
Yy

" ) 4

1
—13T2X0032X ex1n -\~-x N'0082* m
4



3bunéay ulllb, benléan (1) lenélatar»né xusuvsaly yecblnT
Unyicla8icba bo' lac/1

Ik CO52x -

\

n
=—e 3+In,  _* COK 2>
4

11Tn8 wnTturty yecbIrt e$a sauyblas: binblya bllan
aruhara(1

y =y+y*-e* (c,co82x +¢,blN2x) +-e*\ 3+1n/&] —-.r -cos2.r | m
4 Vv V4 ) )

(2)

Kosbl Ta8ala8lMMl yecbib wucbun ,y(0) =3/4. r'(0) -2
bosblan™Ucb kbarllanlan oycblatb. (2) nturty yecbltc)a8l r,
ya c2 ixbyony o‘x8artablarniné AlytallanT bl3oblayrtr. y' w

HOpartur.
y' = en(c, co032x + c781nN2x) + ex(-2c, 5111 2X + 2c2c0A2x) +

r
n
+— 3+ In @ ———-x -CcOos2/ 1+
\
1V CO4YrsXx ¥l
V—e 2Ing — x wyn7x
4
kN -x)-cosl* r1 n )

Z ) wn )
y yay lar ucbmn olt8an )locblarga x = 0 LiyTaiT uo:ylb,
bo8blané ‘tob 3barWarT e’'bborg onb, any!claéilaart bo3ll u\\aT™
y(0)=3/4 =c,+3/4.
Y(0)=2=2c,+3/4-1/2.
buyerclanc, =0, c2=7/4.
Ne(yacla lrlanayoléan xmswny yccbl T cluyklaé 1cba boYach.
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A
3+ 78W2x - 1n 1§

Vv

11.5. AT
1. OuyMan! 1kktcbl rarfbl bir ~n3H cbwaH cllerenma!l
lenjlata@aTT§ uturwy  yecbltlant ya  blnéarenHar
yecblTlan 815leta51LL 1opTa,.

a) y"-2y'- Ay =0;
b) y" +8y'+9y =0;
y) y”- by'+18y = 0.

N1 1->5Ix (\+\x 1
(Nyob:a) Y1=e[ 1, y2=e¢' 'y y=c/ +c2®

b) V,- <", y2- nelx y -e"x(r, +cX);

y) ¥x = e%co33x, y2=e3x$TX-, ¥ = (C,COK3X+cr3T1 3x).)

2. (“myMsa” yuuon larvbH bt 313H cbk™H iMTererblal
ienSiataiaTT8 MTUT yecbltlanw ya lvunc3arcrmlal yecbltlan
<”18letab1lM 10pT8.

ay -5/+16/-12y =0;
b) yn —8y”"—7y =0;

y) yl—6yn +9yT=0;

§) VI7-3 / +3y,y =0.

nax'ob: a) yy—ux, ¥Yr~e c082\/2x, yr-e 3712-\/2X,

V=c,ex+eZ2n™ co$2\[2x + c2BT2/1/2X); b)
V,=e\ y2- <[, V, =e”X, yn=e4Ylx\ y=c/l +
cM- 1- c.c ' ec&? 7 Y) A=b y2~X ¥Yb~x " yd4-e ’

I -XC '=cC, +tCeX+rX2+ (c4+CXX) =Y, 8)



Yr-~x>¥s—x , y4—x3 y5~ C03~-X,
A

Y*~e 8SN=X; y- A+cx HCXR+ex' +e>>’("IlC|<IBE ,l|I+C:Ei_I_IE r)!-)

Mu&rauH 18b
Swl(laé1l bk pn3ll cbkiuH (1lereslal *enélartalarblné
nTnrtTy yecblrTT ya nr(lawenlal yecbltlan 3is5(eTagwi napbls.

1 a3/-217-8y=0b) Va+9y’'=0;
(Mayob: a) y = ce2 + cZ 4x\
b) y =c, +¢c2c033x+c\3T 3X.)
2. al/- 6/+13y=0;b)y,y- 8yut+ 16y = 0.
Uamobia) y=  (c, coa2n + c2bin2x) ;
b) >=(c, +c2A-y "' +(c, +can-)e' X9
3. a)dy"-8;/+5y=0;b)y"-3/+3/-y=0.

(J/a\ob: a) y —ex[ ¢, c0O3—+¢, 3T —1;
\ 2 2)

b) V=-ex(c, + cx +c\x)2.)

11.6. Auvikonya lMd.ublndan
(?viywia8:, bIr _puPH bo‘ltayan lenélatalaTTé Ko'r3allléan
bosblangUcb 3barVarw vanoallanirnycbl, xmsmsiy yecbltlanw
lopT§. (Ko8bl Tazak3nu yecbliné.)

le y"-3/+2y -ey{(x2- x). y(0)=14y(0)=-2.
Lyob: y =4(ex + -2x +2)ey' 9
2 Ya-y =-2x, ¥(0)=0, ¥(0)=/(0) =2

L yob: y = en- e~-n+ x2).
3 yly-y =8ex, ¥(0) =0, y"(0)=1 y(0)=0



(3axob: y - 2xe - 3ex+e X+ COKX+23T X .)

4 y" - 2y'+ 2y = 4exCcokx, y (a) = ke*, y'(5a) =enA

(laxob:
y" 4-4V=4{KT 2x +COK2X), y (A1) -y (8) =2n

Ba\uwb: y =3n1c0$2x+~3T X+ (3T 2Xx- C032X).)

Muw(aur 184
Ko'‘r3alll§an uylcsa8l  len8laTtalatT§ bokblan§Ycb
Kballlarw yanoavaniiwycbl xm3vkly yecbltlantlopTs§.

1 y'-My~re*, y(1)=-1, ¥(1)=0
(larob: y = e 1—2ex+e+1.)

y"+4y- i,>(0) -1, y'(0) =
2. 2 m

(Mniob: y—Ix+eeK|\é'x+1 -------- |37 2x)

y +6y+9y =1031Xx, y(0) =-0,6, ¥(0) =

(Jaxob: y =0,83T7 x- 0,6c03x.)

11.7. Awllonya 4op3blnylan
Ounylcla8l ben”an blIr .pn3H boYTta™an cblrry cKlMerenk!
len§latalaTT§ bar blnwng xn3umy yecblnuw awMlang ya nnts§
LW/LWKbIT yo7T8§.

1 y"-8Y +16V=ed*(1- x)

y-3y =elx- 28x
3 Y +16y = x&TX

4 YT+Y"=2Xx+e X



N oy"—4y' = 2c0524x
6 yIM—y = 3x<> + Unx
7_r.'-7/=(p-1)!

8 y+vy'=m+2r

9 y"- 4y'+ 13y = eX(x2c083x + 3T 3X)

100 Y -y - 2xex- 4

Benl8an cHwan len8latalarwng utnurTy yecblrtw lopT§.
11 Y"+4> =coa X

12. Y’+/Y'+by=e x+te 2
13. 4y”7-y =x'-24x

14 YT+HY*=06x+e X

15, y"+/~ry~ 1/8T2x

16. 2"+ =*&

Mutau/l b
1 Y'+4y'+4y=<L2 Inx
{3ayob: y —(c. + c\x H—1X21I'IX —3x ne~2- 9
! | 2 4
2. +Y+ =0

(Mayob: y - 2+ A\CO3X +C,XT X + coii In
®2

3 y'-2Y +y=ex/(x2+1])



11.7. UIPPEKEX81AE TEACbAMABAK 818TEMAS81

Owuyuyéaen ko'nw3béa”™ sigieta
Yu¥2,0Yy)
Y =/,("NY pY2>->Y,)
(11.58)

(*.YpY2..Y.,),

(bn yeréa x,yly2,..., yn o™arnycbll /1~ = 1,n\ Jlmuksiya

(n +1) oMcbatH blror [) 8obaéa amulan8an) VY, (x) ,

y2(x),...,yn(.r) notaTmut NTkswYaH n - 1a binncbl ‘arHbA

<JM[(ereTlal (enYlaTalarTr% norral 4 MeTax! éeb ablaér

(11.58) sisweTa8a blwycbl Cen8lartalar soT unty (arHbl éeb
alalaél.

(11.58) 318letant§ (a,/1) oralséas: yecblrw éeb, (a,r>)

oraHséa m2!nksi2 éliferen8lallanuycbl ya o‘2:1wng§ bo8Malar blMan
(11.58) 8181etanlll2 bar bir (en~bunamw ayuwyalya aYlanruycb]|

Y, =Y, (r), y2=y2(x),...,yI=yn(x) LWnke:Yaiar *o'piaiT§a
aylLllaé).

BTncbl LB (N$eren$lal CerddaTtalar $l<leTaal uckun
Koxkl Taxalaul yuwnima&cka lanllanaii/.

(11.58) s181eTaTn§

MUT)=YT Yr(*o)=Y2 o ¥Yn(*o) =Y, 0=0 159)

bn yeréa y|), y2,...,.yr0 - benl8an 80nlar: x0e(An,6)
bo3blan™Ycb 3baréarwu uanoallanurnycbl
Y=Y, (a). y2(X)?...«¥, =V, (a) yecbltlan FOpH3T.

puyiéa~1 o' nnHELr.
TeoreTa. (Koabl Ta$alaaTT% Tax}uAlull ya yao/luH#!
Kaubla).



R [(r'=1,n) /vnblya (xoylo ¥ , me?)

TwlanT% LWro/bla wrlvksb bo'ba  ya —IS(F—_I,«\) TbhlkaH
O\ X >

xnTuwy oxMalar&a e%a bo 13, n kobla nar oT skuvniiay x0

Tarkarl  T(erw  lopackl,  (11.58) $bleTaTtn% (11.59)
boHWCcTUc  akallkrrT pganoll/anlrTc/vi  ycwona yecblTT
Ta bl bo l1ail

(11.58) sallletaTn™ wuTuUTly YyecbirT ccb cuyKlawl
bo8blan8Ucb 3balllarin uanoaYaniiwycbl \a u 1a c\.c2.....cn

IxHyc,ny 0‘'/8arTanlar8a bo§' Iy bo‘18an, n la
Y, ="p(x,c',,c2,....cn)(/ = 1,n) Tvnk3lyalar 1o'plarwéa ayllic.

1) (@ #nrk5lya x,c,,c2,...,c, o0'/éarnycbliTwé blror

P

°‘~éaHkb 3obasbla awulanéan vya n/inbl/ xnsusiy
ox
bo8lMalar§a eSa boba;

2) < w'plat c¢ nT§ kKilyony ulyrtanancla (11.58)
5151etanT§ yecblrw boba;

3) Kosbl 1eoretas: o‘nnH boYacbuan c 8obaclawl bar
uanéay (11.59) bo8blanéYcb 8ba/llar wucbun bar (kAT
cw' c2(,---,crD bosblangUcb 8banlaTtTé kKbunéay LiyTailan

OpMaclld, (¥ = < (m0,c10.c20,...,c0) TenuHk o'nnH boMcb.

(M.58) 518leTatTn$ xummsam  yecblT/ éeb, wxuyony
°’'xéan7lablatlné blror xususiy cpytaHanéa uturwy yecbltéan
olt8arryecblT8a ayiiiaéi.

(11.58) sisieTan: yecblsb unsulManéan bin, vw ynumn (avibH
biHa yokn bIr necba cUtbkreBlal 1cn8latalatl yecblabua obb
keH3bé™r. (KotaluTtw yo'uplrBb nsvH).

Yunuyonéa ayllléanlaTtT§ barcbasi, 4unyiéas1 Ko'nisbéarly
(11.58) 8]8letanTé busmsly boH boYéan cblnuyH cdATorerBlal
(crlan-lalar sisie Tast ucbun o'nnbcbr.



Yr=ar\(x)¥Y\+aA x)¥Y1+"" +ar«{x)Y»+ 1'Ax) > (11 '66)

Yo = ak(x )N\aT (N)>\ +... 4am[x)yn+/n(r)
bu yeréa ay(x), (x)™1,y = 1,0 lTvn3lYalar oéaMa, blror
(a,b) oraHséa wWll<8l7 éeb Tlarax sllnaék AS8ar barcba
11 (x) —0 boY3a, n boMa (11.60) s13ieTa birjuxi, ak3 boMa bir

15>pH no ‘ITa%an éeyllacb. A8ar aG(x) = con3l boYsa, allleTa

o'l%artass koell'vibeTN ckTun wleTa éeyllaés Bwunéay
813letalarwu T(:eSralla8b{»a 1Tkon bernycbl nnHar Tay]uéélr.
8bularéan kklasllh Ko'b cLigariur.
I. Xaralensuk len§latastl LUraruwr.

«2, -N
w o

0. (11.61)

b yeréa au= con\l . Oelentnnanl:t ocblb cbM~b, n 1a

yecbltea eSa boY”an (uMlarwng karraHklanw blsob™a oluan
boMa), 4 m3baian éa”aH, baululy o‘28anna3 koel JiblenH
al8ebralk lenulataw bo3l yflarwr. Abu bllan biraHkéa unyMas:
bolallar boY13bl T TKT.

I (11.61) xaraklensbk lenpglatanTt8 lMcHrbn LUrHena ya
bciLyY. Ularw NL},....J1H éeb bel8Mayrw2. Madutkn, bar b

Ju(/ = 1,a] 11817%ya anyMa$») Ko'nwsbéaar xm3n3ly yecblt!ar 103
Kelaél.

y¢t = a ™ x (11.62)



koe'vmenéar umyMa” cb:2iub

b yeréa al\a?2

al”ebralk len§laralar 3bleTazMan loprlacl/l
alm2'+...+ afm”™ —O

(an—n,)a,N+

«r»10+ («22 - N« +- + "2,«,()=0 My 53)_
“ma toaz2l+ o+ (am-l‘l)a@ -0

Barcba (11.62) ko‘nwsbéas: xusiuy yecblnéar LLnéatenbl

yecblTlar sigieTasi LAbK1 LHscN
/,(x) =0 bo'l8an boléa (11.60) sisieTaéan

ny—coTwu
olt8an bir ~n3l o~arTasa koeM8)enlb len§lataTT! UTUTTY
yecblrw, (11.62) yecblrttwy» cblnuH kotblnallyaxHu 1a$bxil

elnycbl unyléa{n Nink8lyalar lo'plarwut !Moéalayél.
y'Fp; clafeR + ca\zenx Y

Y\ =

y2= +cadvV'2A+...+ cre™Men
(11.64)

ag l+cpalY-+...+cf ™’

Y= é_cyl'
bu yeréa c; - wxINMyony o'/yarwa.ylar.
1-nwol. B1r)T8H 818letanlné nturwy yecbltnmn lopt/.

W= 3Y, - y2bys
>2 = “Y, +5y2- ¥3
Y3=Y,-Y 2+3Y3 .
» Bcnl8an sisieTaning xarallenkOk 1cn8lata$l
3-7 -1 1
-1 =0, )

-1 5-1



f-m A,=3. x3=6 boYuan LFb bagur'y lNcHrkra eéa
(Narwny Har bin ncbun (11.63) ko' nrwbclaé1815Tetabl LLTaT!/.

«'m-«2N+a” =0 -a[~'+ald=Q
" 4-3ar —¥' =Q  -a)r+2al- a®=0  (2)
a" .arwonr=0 a =0

3all- a?1l aY1l=0Q
-a; - a\ =0 1
a ma-3a®- 0

Bn 8!'$letalarwng ielerrtnanllan, (1) [ortmlaéa asosan,
rnol8a len§, v bobla nlartné bar bin cbcksaiz kKo'p yecblT8a céa
Bun(lay bobla. 8bun(lay yecblTw lamlasb TMTKTK], ular ncbun

a\" - a\2' -- al™ = 1 boUséx. |, bobla (2) sisieTanT8 sAuyblau)
yecbltlant bo3ll pgflarwr: aSar wn, =2 bo4sa. n bobla

a: 1 a\p=0, a)] aéar a,=3 bo4sza, wn bobla
a; a-,(zl 1 a\2>»=1 acar a =6 bo43a, wu bobla
a\" =1 =-2, or]'l=
Bunéan uwyblas: Turblatenbl yecblirr/lar 818letaslTt bosrl
c]Marl7.
T : -
VvV, =-e He=0, y\" = -@é 2"
v=cn o g5t - R
|
y2 -2e’ y.(s):e'fI

(11.64) Twnkmyalar lo'plarwTt c'nbor™a oléan bobla bu
ycecbiTlartné cbi™uH kotblnablya3] cdax(labkl sisictanTé
MTWw Ty yecblrTw beracH



Y3=-c,e2x+c2'Xx+cEBxX

2. (11.61) xaraklen8iik len8latalan #,,4,..../h lNcblan

InrHeba, awwo uvlar orasbla koTplek§ Jicblar Ttay]uc3. MayunTk),
bu bobla (11.61) xaraklensiik lenélatanT§ bar bir.]'vii uo'sbTa -
KoTplek8 HA,2=4A+//? Tlcblanga _|wi xwunslyy yecblT T03

Ke1ac(L.
y {1 =ccfe(@dlx (11.65)
yP=ay (11.66)
buyeréa =4 =A+//? ya A=/ —/1—(5 lar nucbun TokK
raYl<kla (11.63) sisieTaciarn a ;2 koelllblenWar atalanacll.
a] ' a\” koelllblenWar, pobla bo'ylch, koTpleks 3oblkarcHr,
ular8a T03 kKeluycbl y['\ y~] iunk3iyaiar eea, KOTPKKA

Pvnksiyaiarciir. y” ya y'2 Tk8lyalaTTt8 Taybut ya baalc)y

p8tlanw a)urb ya beclicky koellisienll cbizigH len8lartalar
ucbun yecbltlantné taybut cpxrt bart, baalaly 8™ bart
yecblT ekanll§lclan loyclalaub, b)r )TkH sisietanTt§ xububy
banlaly W yecblTtlanT bosll pUaT!/.

2-nTo]. si8{etanT§ nTuUrty yecblrww 1opT§.

» (1) si8(eTanTé xaraklcnzllk ienéiaTtast

-7-4 !
=12+ 124+ 37 = 0.
-2 -5-4

N2o—=6+/ VeN\amy, eéa (11.63) lortmlaéa asoqan,
Aylclaé Tl bosll allarTr:



(-7-4)a,+ a2=0]|
-2a, +(-5-a)«2=0]

cel”* larw bBobb!>b ncbun J1 = —6 + 1 NcHa unyiéas:
$!3leta 108 Kela3l
(-7 - N)a}+a2]- 0, (-1-/)«," +a'"*-0 (a/n=1
2a[3+(-5-Ada2)- O 2a[p+ (@L- r»*¥=0. Ja¥* = 1+1

(11.65) lortnlaéa asoszan. UMyKKL! xuslliyY yecblnuw bosll
urlarwwr.

(Bmn yeréa bir Eyler lortTnlasléan loyéalanélk:
efarbx=eax(coa/?x +r'$tAT1) ) (2) yecbltéan TaybuTt ya

EChLY Uladannl alobléa oHb, (1) 815letawn< [mnéartenbl
yecb;ular si${etast 1 bo«€ ulMu\cbl, 2 la baulaly ko'nwsbéas:
yecblTw bosll agflanw/.

1) boléa (1) :n8letanlné wturwy yecblrw sauyléa8l
Ko'wwbéa bo‘laék

Ené), a,= -6-; |'kkrcbl MNékw loyéabbl3b orlllicbaélr,
cbunbl yana (1)-(4) yecbluéarw olarw/. Bun Tnloba/a barcba blir
11n8b oI/ é1ercniklallenglaralar vicbun o' nnMgr. -4

3. (11.61) xarakrenklk {en~aTtatn”™ A, 4A,...nn MNérrkn
orasxéa karralan tay”c!. Bu boléa uyuyléa”™cba yod LULLinwr.
Parar ulMayHk, A - (11.61) xaraklensiik lcn]>latatn§ k - karraH
Vcbl bobT. | boléa (11.60) 818lermaLure



(«.. =coTl, / (x)=0(/,y =L4n)) A karraH ]Mm21™a TO03
kelnycbl yecbIrTT AanyMas: Ko'nrnsbéa 12:ayrtr.

*:(«PO +a,,*+al>+ ')e/‘_

JK-1\ nx

Y2=(an taZx+a2x-+.. +axyr vy,

(11.67)

N =Kc¢ ta,1*+«,;*2b... tord_,x"")eAn
au("* b e- Of4- 1) 3onlart auybla”cba HOpart/.

(11.67) éan y. Htke”yatr ya unt8 y' boslMasw A, ya /:(x)
lar8a koYsallluan cbekblusblaréa éazllabkl (11.60) 3blewa™a
Ao'yarni2. 8o‘n8ra (esx*0 dAlbdary8arrt2clan keyT) ollnpan
len8HkWw o‘n§ ya cbap (otonlanéa x nT§ bIr X1 claralalan
ollli(1as1 KoelkiienWarw tOn~asbHrart/. OUYka/lar.
prol8eclvralar nalyacla barcba ¢k 80mlarclan ixhyorly o'/u”~rrta”

silfdila sabnl s]HmmMycbl k $ow bar (3omn erkw o‘28awycbi
MTaica go0lacH.

(11.61) xarak(erl4lnk {en§latawny ockHy (karraH boYTta»an)

yecblTlan”™a T0B kKeluycbl lvnclarenlal XsietaTn§ yecblTlan,
lya 2 boMaréa ko' r3allgarclay atalanacH.
3-TKo1l. 81iBieTanTé NTUrTy yccbirtw 1lopTs.

> = Y? + Y3,
Y2 1Y +¥Y2- (1)
Y2 +Yy
» (1) sisieTan:ng xaraklcnkHk {enéiaTtas:
- | 1
-n -1 =-(a - 1n2A- 0"’ 2)

| 1-4



1KKL Karral A2=1 ya bIr karal A, =0 eLk.
(11.67) Tlortnlaéa aszoszan, 1kki KarraH #.2= 1 NcAra auylllay!

Ko'nw3HclaélyecblT 103 kelacH

=(«,,tanx)e\ y22 =(ald)+ax)e’,
(3)

Y *'23 = («30 + « 31)/\ -
o4 /=13, €=0[4) koelTii5letlar y\,y2?Y~Y['Y2-¥3 lar

ucbun oHnyan :foclalaT 1 (1) clag(labkl Al5letaéa Lo'yi13béan bosll

bo'18an 3181etaéan auwlanall. ex @0 8a ul5uaritl8an(lan 30'n§,
anykla8l8a era boYartux.

aq] Mbl+aln -ad+a2k+amn+apk,
andail)+a2k - alTk axx +«D+a2x- aN- a3,
a.Xx+a®d+avk =ad+ ax+ afl+ a™x.

Om§ ya cbap lotonlanéa8l x Tn§ bir xI'1 clara)alan olcH:1a81
koelllblenlMarTtlen§lasbunb, umyblayx 3bleTaT bosl yllarwy.

aun+«,,)= «20 + «3

=afl+a,.

@1 +«20 & T« N—a,,

C\A—«] |+ «7)
«31 +«30 «20 + «30°
buulan  a®d=ax--an, a}0=a.,., a2¥=0  ekanbéiw

lopart;/. aXya a}, 3onlarw 1lxmyony pararelrlar ckb blzoblasb
TUTKT. Ularm To3 raYi8bla c, Va c2 vieb bcl8Mayrw/. ¥ boMa
(3) yecblT dnylclaé! ko' nwsbéa yor:Me<1
v.(;2)=(cl+cXx)e\ yR2=c,e\ y*-*=(Q +cX)ex.(4)
(11.62) lortmla8a asosan, /LL =0 lcHéa unyMaé! yecbl
T03 kelacl!.



nt=a(\0 =«<'>3 y'? a;e kS XV -« e
bu yeréa a?(q,a(ﬁ) %1(%) - 8onlar AsnyMas: sisieTaéan lopéaé|
((11-63) 818leTta8a siarans).
a2’+a\u=0Q

*“a? - Q
+n}'1 -0

N8 yecblrw AnyMa8icba boYaék
3

a?]-2¢3 ~3 =¢3 uw® cs. NsuJaéa A, = O Wé/ea T08
kebly"bl (1) éa8llabkkl sigieTtawing (5) ko‘nw8béad yecblrwl
y1E<18 1cbabo’ 1851

A3 = Bex = -C3 X33 =C3,

bL yeréa c3 - wxwviyony o”arras.

O"3Mabla sisileTanT8 wuTMrwy yecblrw auvyMa”cba
Ko'nw8béa yorlaél.

N Y~r+y? (cl+cX)ex+2c3

>2 :>£Jz)'5r ;q(3) ‘ce -c,
Y3 = J?I?Z) + 3,53) =] +tcX)ex+ ch

A8ar sib(eta bIr “n3b boYrtasa, n boMa bir “naH sisieTaua
TOK KMuYcbl (11.64) ko'rywHEas: utunny yecbltw bll8an
boMa, é&a8llabkl bir _pd1 bo‘lta8an sis{eTawing wnTUrTy
yecburyu (11.64) yecblTéaly c,,C2,...,.cn «xiyony
0‘28anTla8larl yanablyaksb wu3vH b/lan lopkib TMTKT. Bn
8ayolnl bYaroa ko‘nb cblaarw?7. BM™n«b boYTayan sikcTalung
yecbwun! c¢,,c2,....cn Whciyony o'/garta8lart, wulara ToOS

kcluyceb] ¢, (x),c2(x),...,c,((x) Tunk*yabn™a altasabltb. bar

01T (11.64) ko'nw3béa yorarw/ TUTKTH N 18bo1 wiTuan. Bu
Wtk8lyalar benl§an bir Jn2h boUta™an 518letalar yoréartéa
AnY'éaé'cba arsalanaé!. Benl«an ‘ncrtnya



YoV2¥Yas VWYYt 1latt8  1&(aan  uo'yllach  ya
c,'(x), e\ (n-),...,c' (n) laréa w8balan, yecblrT bar gonH Tay)u<l
ya umyblas 1 Ko'nw8bcla 1a8\urla8b 71 T K T boY8an:

cl (ar) - ax(ar), c' (x) = g2(x)....c}, (x) = @, (X) .

b vyercla o>.(x)(r =1,n) - TaUwut LUWnk8lyalar, n 1la

alyebra)k (enélartaéan Jlora! cbwuH len8laTtalar sigieTast bosll
cpHnacH. Bu len<rHklarw T*e8rallab umnybla8§MarT{oparTr.

caAx) =]"(x)c& +c.
bu yerfa c - 1x(nyony o'/ éarTta8.
(11.64) yecbltga c\=coT1l lar o‘rw8a 1lopM8an c, (x)

latT§8 ulyta*lant uo'ylb. bir _pn8/ boUTaS8an len§latalar
g131eTasW T8 mTnrTty yecbl rTt bo3l yMarTr.
4-11801. KoBbl Ta8ala81Ll yecblns.

y[ =4y, - 5y2+4x + 1]

MNO)~1I"Yr(0)~ 2 M
y2-y,-2y2+ X
> Ayyal, blr ]18b sisieTa8a TOK Keblycbl wuturTy

yecbl TT (oparru/.

N ="'\ ~5y2

(2)
Y2—~WN 2Y2

W Ty, xaraklen8r(k len8§laTa8TT§ Mcb/]an:
A,=-4, /1, -3 wnTtw Ty Yyecblrm eya unmyblas: ko‘nrwb(la

1/1ayT;/. (1 bol§a uaranuy):

y. = c.e + bo\e®,
n 1 "3 3)
¥, —CIC" + c2™*

(3) yecblnbla ¢, ya c2 lart ¢, (x) ya c2(x) notaydwur

inblyalar aeb blxoblayrTtr: (o‘28arTasw yanal:8lyala8b n3vHT



arke baw 3HuNEa), ¥Y] ya y2 lanu (1) éasabk! ~eTanwe
Yec 1tlan bobT b blab wWilaTT, ya amyMaé llamil KOpaTtu.
VW= (X)e-*- ¢ (x)e" +5C' (x)eX+ 15c2(X)e3x
Yr=c\(x)e '- c,(x)e" +~ ( -n+3r2(n)el.
4~  318leta8a vy,,y2, y\,y'2 lar mucbun ollnyan wbcblart

b ~ |, ° ‘X8baBb b3<llarl * cbaTt,ab’ A4 n N $ig(ctan>

c[{x)e-"+c[(xY "=x.

c,"(*K'+5c;(x)eX=4*+ LlI

b'anéan,
c«(*) ={(-r- "ex, c'(ar) = ~(3x + 1l)e-" .
°Xils 11lengl| kT TleSrallab, unyMa”™a c™a bce'larT/.

Clix)=4 (x ~2)en+c, 2@ =-1 (3x+2)c-1+<2.

Cl(x) Ya c2(x) lam! (3) lemellclstl G Ya C2 larilré

bl ,, T a" bo'] Ty a"

Y>=ck-*+5c23¥++(x-2)-"(3x +2),

Yr~oe "mceb 4N (X_2)-~(31+2)
®°gblang'icb 3barar/IT lNoycblawb, ¢, ya r, o'/ éarraaxiarT
t0 p1sn 11cbun YmyMaé 1abletaéan

+57-1 /2-5/6]
2=c, +c2- 1/2-1/6]

q“ 11/4, c2=—1/12 dyTtallart bodall allarrnr. 3bunéay

abMlanaglbl T alagn™« »“ Ne»* «X¥Y»*! bTTKMa



w2 AN At

II. (11.60) <n8letatné Tle8rallasbnt§ ikkTCcbl w3vH
{noTa lnTlarT yo'uons wvw) uvuyMagWaréan iborai. Ba/i
3barllart ba)amsbcla, bralan bo3bpa, Tasalan y x clan bosbpa,
barcba notalut Jitk8lyalart yo”on3b TUTKT ya Y, (r)
ucbun blva n - lallbl (a8ar (11.60) 8l18letacla au—conx(

boUsza) o'/uartas koelllizier{H bir pn3H boYTa8an cbrauH
JilMeren8ial len§lata bo3l ylUbb TMTKT. 14u ecblb, uoléan

barcba y 2(x),...,yn(x) notadunt lunkslyalarw cliTeremslallasb

atall yoréannck [oparw/. Bun anyl(la8icba blarSlac (11.60)
gizietanmné ( a. —ConsaA( cleb  bl3oblayrt/). BTnchbl

len8laTadaATTé bar Ikkala loToTW I bo‘ylcba
clTercn3lallayt!2. 8o'n8ra y\,y'2,...,yn larnt§ o‘rws8a (11.60)

813letaclan mlatTt8 ULlyrallanw uyo'yarTt/ ya uyuybla”™t! boall
uaTY.

N\=dA+anyY2 + =+ an+/"x) =~ (y[Ly?2m,y,)+ P2{x)- (1168)

bu yeréa b2(y.Ly2,...,yn) y{y2,y~...,yH 'mnk3lyalartng
o'/ éarTa3 koelTl13lenllar bllan TayunT cbiyH koTblnablyar,
LLI eza {x), /2(x),....Itr(x) ya Il'(x) WNTk3wyaiannn§

cbraul kotblnaCsiyasi Hocblaych. (11.68) len§latanT§ lNckala
loTowT x bo'ykba cblTeren™allab, yana bIr ~n3H boYTa8an
cb] 71U 1ené laTalu bosll yflarT?.

Y?=1b bl Y r>-"Y«) + P3(x)-
Bu Jarayonn: clayoT eMTb, umylcla8ui] lopart/.

W =1'n(Y\>Yr>~uyyn) + pn(x)-
\a(.ya(la, n - lalcnélataéan ibora! 3bleTaw bo3ll yllarTr.



VWAL=~ AY\' Y22y n) +r,,, (*),
(11.69) 515Ietant§ binncbl n-1 l1en8lata8Tb y2,y3,..., VY,
Mink8lyalar§a T3ba™an yecblb cHartr (bu siobla bo'ykba

TnTKT). Ko'nTbh LWnbIWi, bn iitk8lyalar x,yry [,y [ y)"-1
lar owaH ifonaianaé:.

y2=P2(x>YLY!,Y1,-,Y (),

Y3 =<P3(X,y1y',¥Y?,..., ¥.(.u)), (11.70)

W =%(n%ylylyr,..y;n4)).

(11.70) 818letaclan y2,y3,...,ya Woéakrw (11.69)

len§latalar sisieTasT T § ox!r§: len§lara8l8a 1]Jo'ylb, n - (ariibH

o‘28arTas koelllbHenll, biIr vn$H bo'lta8an cbluull, clLUMeretwa!l
len§laTta8a kelarT/.

Butw» wnturty yecblnu Taulwnt Tclocllar yor(lanncla
amlilanach (8 11.5 ua varan™).

N~ N {x>1c2,...,cn). (11.71)

Oxirst 1Méani n bo'ylcba n- 1 TaJla clUTerenvallab,

; Y\me—m/] bo8llalar i1oparwz. Ularw (11.70) sisieTua

uo yanir ya (11.71) Twnksxya bllan blr*aHkek <ksikbk:
8181CTaM1MNE UTUTLLY yecbIrwiT opartuz .

Y2=Y 2(x,clc2,..., cun),



(11.71)-(11.72) swisieTaianll ya ‘berluan bosblangYcb
3batarT eUlsor™a o!l8an boMa, Koubl TazablTw yeeMsb mncbun

C1,C2,...,Cn ixbyony o‘28arTtas]larm lOparTr ya ulart (1 1.71)-

(1 1.72) 818letalaréa so‘'yaTi2.
501N1801. MotaYwrMart yo”oO3b wsuH bllan anyMa§l
gigleTaning

y'=3y, -y 2+y3+e\
Y2=A+ Y2+ YY+JT = 1)
Yi'=4y, -y 2+4yr
y, (0) =0,34. y2(0)=-0,16, ¥3(0)=0,27 (2)

Bosblané‘icb aballlant uanoaHanurmycbl wuTurTty vya
xusuely yecblTriartlopTs.

» (1) swsetatn§ binncbl len8lata8Ull x bo'yioba
clTcrenB)allaytl/ ya YpY”~Y3 ‘'ar o'rt8a wnlatt§ Bbu
818letaéaelllNoclalannl uo'yariur.
yr=3y\- y\+¥3 1€ =3(3y, - Y2+ ¥3+e )- (M, +y\+y, - x) +

+4y, -y, +4y, +ex= 1y, - 5y2+ 6y, +4ex+X.

y" T X bo'yicba (HAerewtab ya yana ypy'.y' laru

nlart§ (1) 818leta(3a8l Hoéabn bllan aknasbiinb, sanyMa§lw
bosl c|Mar12.

>e"=\2y[ - 5V. +6Yy' +4ex+ 1=12(3y, - y2+y, +ex)-5(y, +y, +y3- x)4
+6 (4y. - Y2+ 4y3) + 4en- x = 55y,- 23y2+ 31y3+ 16ex+ 6 x.
Bu boMa (11.69) sisieTa amyMas: Ko'nw3b8a e8a bollacK.
y[ =3y, - Y2+ 3 +ex,
Y= 12y1- 5y2+ 6y3 + 4ex+ X, (3)
y»= 55y, - 23y, + 31y3+16e' + 6x
Blruwchl 2 1a len§lataclan y, ya y, lanuiopat!2.
Y2=Y"~6y| + 6y, +2(7r- X,
Y, =y, 5y(+3y, + - x

283



y2 y3 y3 HoclalartH (3) sisieTtaciast ucbincbl ccnbéata™a
Yo'yaTtl2.
V"- 55y, - 23(y[- 6y[ +6y, +2¢e‘ - X) +31(y*- 5y' + 3y, +ex- X) +
+16en+6x - 8y"—11y\ + 10y, + ex—2X .

(Buyldap 3-lariibH o'ruartasd koellblenHT bir pnsb
boUTa8an cblisH len”laTtaTt bosll yianwr:

y'-%y'+\1y[-\Oyx=ex-2X. (5)
Ut Ta’'lur wu8ubla yecbart/ (8§ 115 wua wuaranu).
Xaraklen3vk ien§laTtas:iw LLrarwr.

N?-842+17/1-10 = 0. (6)

Buntg yecblnMan A =1 /1 =2, d4,=5 bo'lab (5
len8lata8a 103 keluycbl bir prn3H lenélatant§ nturwy yecblnn
y, umyk/ia™M ko'nw3Ma bodacll

y, = c\ex + ce X +c\e'X.

(5) len8latawng o‘n§ loTtow (11.50) ya (11.51) Tax3n&
Ko'nnisbéas: 2 1a LUnk$ryaTn§ y1§ 1cH81clan 1borat

1{x)=/\{x)+ M x)=eX, /2(x)=~2x, 1\{x) ex.
ucbmn 2 =1, ya'w \ =1 Icr bllan m8lrta-n8l (u3bacll,
AaHunTy wmcbmn k=1 /2(x)=-2x wucbun 7 =1 ya y (6)

xaraklen8uk lenularta 1cliMarl orasbla yo'u, sbunTy ncbun k = O

3bunéay ullb, (5) lenuylatanT8 xususiyy yecblrw y * w
Anyiaas: Ko‘nt8bcla 121a8b Kerak.

y* = Axex+ Bx+c.

b yeréa A,B,C noawsa Bon atATa3 KoelllblenMar wkiH
yorHannéa (oplacH. y*,y*’, y*' larw ank”™ab, y* bllan blrualkéa
(5) len8lata8a 4o'yarw7 ya usylclayl8a eua bodarTx.

y* = Aex+ Axex+ B, y* =2Aex+ Axex

y,* = bAex+ Axex,



3Ae" + Axex-8 (2 Aex+ Axex) +11[Aex+ Axe + 1) -
1()(Axex+ Bx + c) = ex- 2x,

4Aex+175-105x-10c=cr- 2x,

AA—1 -105=-2, 175—10c=Q
buyeréan A—\!'4. 5 =1/5 ¢ = 17/50.
3bunéay ulllb,

(5) ien§latawn$ wuTturty yecblrt unmyMa” lortnlaclan

loplaci1
, 1 1 17
=Y, +>*=cep+cex+r /' +-xe'+-x +— .

y', V" boaMNalarT toparT/ ya nlart (4) lren§Hkka go'yarTr:

yl=c,cc+2cZ22X+5cEXK+-xex+",

i =c,e>+4c\eXx+25c\el+ —1l+—xe",

\ =C% *A2r+ ZeC" +'-C' * A Xexb(C,e" + XX +5c, "+ mixe' +Y+

+6( +ceX+cP5 ++ XN +1.x+ +

1, . 1
2en- x =ce* - 2eylr* +cie” -e v e +§x+7‘-

V, -c-?2n. 4r;¢2*.25c¢c, **’~5( 4 2N ‘4 4\e'+y <
+b[ckEx+ceX -T /' ++xe'+ N +7 /+e-x=
=c/ - 3ccn+3cemn+N " xe"~-s5A0+"N =

3bunéay glHb, (1) si3:etaTné nTurTy yecblrw loplacH



1
V- celX+cielx+C /'+-xex+-x +\—

50’

Y2 ~cle ~2c-e~-n+ce’ —exU— XexB—Xx +—
5 25

5X" 50
Kosbl Ta8ala8lw yecblsH wcbun bosblan™Ucb 8barllaréan
loy(lalanatl?. c,,c2,c, ixIyony o‘28arTtasiart aT'skBb wucbun

umyMau;! s13te ta T bo3sl uManur.

17 17
—C4G+Cm |
50 1 2 ' 50

4 21
25 - C,--<e*,+(C, -1 +—,

27 11
______ = —, —3¢, + 3¢, +—+ —
=00 4 50.

Bunéan c, =0, c2=0, ¢, =0.

blanayo”an xwususily yecblT auyléael ko‘nt$lwa epa
boYacK.

11.8. AT
1 bloTta 1lutlarw ycYuorisb wuxuléan T[oyclarnaséan,
Anyiéas: blr (T3H en§latalar sisieTasiwng uturwy yecblnuw
lopT§.

Iy[=-Tyx+ry>»  Y[=y - 3y2 W=YN Y 24 Vs
(Y =-2Y- 5y2. 52 = 3y, +y2- vy YN FTY2IY-
Y3z 2y ]-y2-

Ya\'ob:



a) y,=e (r,@X+c251111), y2=e*'((c1+c-2c08x-(c,-C2)31IMX);
b) vy, =ex(c, 51n3a+c2cok3n); y2= ex{cl3T3x - c20x3X);
y) vV, =cel+ceX+c3E~X, y2=c,e’ —3cE_*

y3~c\ex + c2e X —5cE~x.)

2. OnyMa” bar bir len§latalar sigieTa8TTiI UTUTTY
yecblrTT nota’lntlarT yo'sokb vsvH bllan 1:0pT§.

w N — b "=3y'-2y"" X’ XN 4T N-n*-
m - n. ))1y y Y V)I:!':-Sr,+5n-4,,,,
| =6V- 4y, -41,
(Yaro/r a) y.=ce”™ +r1r"™ -
11 40 5
i :lelc-n/\_&em L LleX 3w
- 2 ‘ 40 10
1
b) ¥ =2 c/1+c,e-'x — , >2= ¢652r -r 3c3e X --
3 8 12
y) V,=c,e' +c2e~xnc,c3, y, =c,e* ~2c,ex V, = 2ce* +crelx )
3. Onyléa8l wlTererwa! ren§laralar wucbun, Kosbl
TasalablM yecbIin™,
[V =Yr,
>)\y'2=y3 N(0)=y2(0)=>3(0)=1 b)
bl=y,
I\ - Y2+ ¥3-
\yr=Y +¥r. »(0)-= yJ10) = !>>3(0) = 0.
Y3 =Y, myr

(Jarob: a) vy, =y2 -y3=ex; b)y, —-e\ y2=e \ y3=0.)

Mu$(ayl kb
OllTerer8lal 1len§latalar sigieTasT T2 UTUTTY yecbIrTt
lopTs.

| Vi=y2+ 1%X - 1L



{3axob:

Y, = C, C08X + C28LUX + %X. }»>2=-C, 8lLUX + C2C08X + 2

\Y[=N->2"
2> b'"=>1+>'2+"N-
(SIT>&: 'Y, = ((cIo0B+ c2alm™-1)e”, y2=(clsinr- c.co8aY )
1y - V+yz2- okl

2 [Y2 - =2V)- Y2+ 8N X+ COKX.
Hax'ob:
\V =G QHT+ 28LIX-TCO*X, T - (c, - C)c05X -(V, -IC- )IMIL/H x(cO8X-*-bIMT) *)

11.8. 11 BOBCA WO!YIO11Ab YY YANPABLALI

wT-11.1
Ollererwal lenélatawng wTwwy yecblrt (nturTy
Tle8ral) w 1lopTs.
1.

1.1. er"Oy = xOx. (layob: e3y =3(c-xe~x-e~n).)
12. Yy 8nx- >y {;a\0b: 1Iny --c*/am(x/2).)

13. y'=(2x-1)clN8y."ob : U N y\=x- x2" .}

1.4. yec'xMyrly + acc2yl$xcly = 0. (Jaxob: ¢ ~ IbYIXX )

ff-%*o rel)&y-e (\Xzooffbyog; _e- (y+)=11 —,c)
' ex+ !

(y*+3\clx-—ycp O
N

1.6. .maxob: LLy +3)=2@c- @2I-e~D9

1.7. 8inxcosxm?y = C08y51MXiibr. "ayob: = CO08XYCOKY )

18.y' = (2y + DNox. (Jarob: ~2yu-\ - c/coxX.)



1.9.

GIn(x +y) +5Inar- y))nx + =0 .(3ayob:

cosy

Py = c-12cokst)

1.10.

1.11.

l 12

113

1n

1.15.

1.16.

117

1.18.

1.19.

1.20.

1.21.

1.22.

1.28.

1.24.

(1 + ex)yy' = ex (hayob:y2 = 21nC(1 + ex))

M XUN\(DX----= 0 in [duy] = C+ —X—=81n2x
&nx . ncniob: 2 4 )

3e'an>cii-+(1-eJ)co8l6/y-0 y ayob: *Ty=c{ex~1) "

Y =e 1]nY. ucr.ob: y(inr,_,) =1 +c.)
V' (O +xiix O y =13- +CLU39
2
2y)+c°8(x ))> -3~cq wayob:$, T2y —(8x + C
C*(*'TY ). (3ayob. arcl™y- c+ —ex .)
C1&CCO&T yaxX + 8HI2X(8yy = 0 _(,/ayol,- 'TY =c~:x+2¢c ~

810 / =YO0051+2008r.(/oyoJl: <=C8'na~2.)
I+ (J+tY'Y=°.nayob: c(e" - VY =-ex)

YN +Y =2 .nayob: Y*cco&x +2)
arity , o1 =0

* "RV 7. (Yayob: 1 y+ - bin2V- c- - e" e
2 4 ‘ 2

~nycbec+~cl/ly”"O "~ob: I:JB\(“_+V“ c-e 9
1,4 2

(l+e Jixclx=ey'nty 1 , X' 1, /.
' .(nayob — =-1n[1+<X )+c )

(81N(2n wK)- 5W(2X- y))<&=w/Ym
~ 1 .{kn'ob: cly\-- C - 8IM2.>:)



,.25. cob™  =24/MTF7gp+coN7Mk< n | .,
rya+2

= Jr||r|+ 71+n-2 +c-)
126. Y ~-x “c°5'y=0 yTOb. ® 'z arratx+c (
-27. N1 ®"& = (1' e') 5ec2™ . Nera6, ® - = -/(e*-l)_)
1.28. ~+8n(*+ =8n(X~y)
{)Tob: 1n = C-281MX )
1.29. c083>"Y -co05(2x +Xx) =co03(2x-Yy)

Yayob: —y + —8in2y = 8T 2X +C.)

1-30- ~ YY 'x.Uayob: 3 1 =3~n-2¢c1n3.)

5 q XYFYY)Y =]+y2
T .(Na'ob: Cx = |"]+.r: |(1+ ,-2).)

2

neoto7 >
22. Y =3 nayob: T} = 3<7“*+c1n7.)

Y -xIl= 2(1+n'2) F
J1 (km'ob: y = Cx/ VI +2x~ +2 )

2-3-
24. Y x> * Y .Uaxnb y =Cx/ (x +1)+1].)

25. (*+4)4-*UNr =0 Nerad. A-CY/(gr+4)_)

26-" +5+-; ~®(3a\>ob: y/(y +1)=C -x.)



2.7. /T.*M >'-1)n* =0 - (M

1 1
—+InV=C— 1n2x .)
Yy 2
2.8. Ne w JT .
(V—1Y
V+ In—-----— = @+ Inx )
Yy

29. V+2'-+v2=0 {KT)b. yi(y _2)/y Cex.)

2.10. MTOb:

2M. bl +M  *(*Y ~YYY =0
yiyr+ 1- c\/x2- 1))

., 1-1 y2)c/x- + rx:)cly- O
2.(2. & yl] (yreley

—Ir(y +1)=c+ arc(%x)

Llayob

2.13. Y'=2x>'+x .(3arob: -1n(2x + J=x2/2+c.)

2.14. y).~raxob:y=c N~ /N T3+3.)

2.15. . (Jarob: y 2—1n(x] +c.)
Xx2-1)y'-xy =0 (T wm /3 -—-—--

2.16. ( )Y Y . 2|7|arob: y = c\x2—1)

A+ V2)cly+ xcIx—O
sa7,  (RTIELY

=3(C-x +1n|x+ 1)

{,1layob:



2 18. 1 +x3)>=Fxy- (y2- )x'ch =0

Iny + — =< ** >

2y X
219. *Y Y~Y (Javasy/(y+]) =Cx.)

2.20. 4 | +\cIx= xyiny . ()a\rb =InCx .
221, vV =2ny wvayob; Ty\(y + 2] =c +x2.))
2.22. Y> +Y ~2.(Jlyob: 12—y 2A\=c+Mx )

Y =(1+/)/(1+n-2)
2.23. .(Jln-ob: arc.)

y'dh +y2=x2\y 7

e
2.24. Te(Inmb: 1+y") =c W )

(Y +\y =-Y ==+4y
2.25. M\ ~x%2
, . , naxob:
y +1ny =arc3tx +x~/2 +c.)

226. ('"+™MNV o+ N NeroA;, ~_ 7,77

V nfbx2
, 1+ x2
Xyy = -mmmmmen
2'27 1 Y m@(nob: 2yl-y 4=41Inx+2x2+c.)
2.28. (-nr) dy+y(\-x)(1x=0
ylax'ob:
-2y +In\yl=Inp{+—+c))
209 [XY-y) ¥ =X¥- vix--1
2 \)a\'ob
D ay et A= 20 XL o)

2 X+1



230 >27 +Y'11~x2(ly=0 (3axob:

T-V2 -areBTx+c »

v
y-Xy - X3ec—
3.1. X . {3axob: 3T —=1n—.)

3.2. ()"- 3x2)(b + 2xyclx= 0. (Saxob:

(X+2y)<&- xcly- 0

3.3. .(BaTb: y = cx~—x )
3.4. (X~y)<b+ (x+yNe =0 (/Tob:
2+ X2,
arc(§—l— Yaxxz 1n—)
VvV 2 ‘ X
(y2- 2xT1 Jix+ xXly —0 . Y
3.5. ' A{Baxob: y /(X - y) =Cx.)

3.6. Y2+x2¥Y = x¥Y¥Y .(hayob: e" &)

3.7. Xy -~ X ylx\Mayob: =

3.8. ~ Te .(3axob: ¢ 1= 1nCx.)
Xy'-Y =(x+ y)ln((x+ y)/ x
3.9. y {/ Y) I%(’ Y) I> (3axob:
|1+ r'/x| = Cx.)

T* - veosin(17x) [r (1, V>

3.10. (3arob- a § " —In— = 1nCx .)
y2  X)

(y + n/xV Iix = xc/y -

3.11. .(3axob: y = —KICx. )

A

—V "B / \ « >»

3.12. Lo d P 3100, (/X)) = 10X )



,I_I Y=x\y'-Ne)

37
3.14.

3.15.

3.16.

3.17.

3.18.

ANY+x
5-1 * I

319 (Xx->')>" - x2® =0
*

yn.

321

3.22

(2\[xy ~¥Y)dc+ xcly - O

' mlLlax'ob: -e~y/x = 1nCx.)
Y ¥'x 1l.luyob: y =x\n(c/'*).)

— *

y'x+x+y =0_Llayob: y = ——
x 2']

Ydc+ (24*>"-x)cly = O X
.nTOb: =1, CX )

A X
XY ~ = \X~+ Y 2¢(x
(.)ayob:

=Cx:

(4x2+3xy +y 2)clx+ (4y2+3x + x2)cly = 0 .(1nyob:

A N1 2- N
5

-Llax'ob: Y =x!blICx.)

Xy+yr< 2x2+*y)y\ y y , C
(X2 ~2xy)y'=xy-y2 X
mllaYob: —+21In—=- )nCx )
Y X

. (Yayo/1: Yy = x!'n2\Cx(.)

xy'+y[ In——1]=o0

3.23.

vy ox 1 .na\'ob: y = xec'n.)

N24. {X'+Y2)px+2x}h =0
.ma\ob: y2=c¢3/3n-x /3))

3.25.

(y2- 2xy}d=e- xbly =0

.(kT>b:y =x /\1Cx.)



(2x - y)cx+ (x +y )cly— O

3.27.
V2 + x2 \%

Ja\ob: - 1n| I+ arc(aq—= InCx .)

2 n ~ )

2xY =/[(2x2-y 2)
3-28. oA . Uayob: y2~x2/!n(Cx)4.)
3.29. =,y (x+V) v=-x/1n(Or))

. Xy

Yy
3.30. Yy x .(Bayob: y2=x'1n(Cx)2.)
4, Ollleren$lal len8latawn§ xu8u8ly boslMasvH (xususty

T(e§ruHT) lopTs.
41 (x2+ ]| )/ +4xy=3, y(0) =0

Ne «A -UN r'+34"'(-rr+1) »

Y +y<8x = 8ecx, 0)=0 .
y<sx ecx, v (0) .(3ayob. y - 8wWwx.)

4.3. (1— = 1 °b 0
(Nyob: V=e~TIN—— )
1-x
'-2Xx = 2x4, 1)=0
4.4. Xy mex X yg/) (Baxob: vy - x4—x2.)
. "= 2X(x2+y), 0)=0
4-5. y s‘ Y vl ) .(7ayob. y = x +1—e"'))
. -y - =1 V— 1
i6.7 e\ ¥§/O) . Lia\>0b: (x+ )CX.)
e~X
2 . | |V —
47. xy'+y +xe —0, y(1) =— .(/cn'ob: 2x )

2e



4.8. cau™ ~(x +2couy)mnycly, y(O)~/r/4

(=/ayob: x—[81I'I2V- -1—1 )
' 2) Ky

49, x2y'+xy+\=0, y(1)=0.(3ayob: Y=-{ ")/ X)
41 yx'+x=4y3+3y2, y(2)=1 T
41n- - (o, . VIV
411 (2x+>m{y=3cA+4Inka. V(O)-] .r

. [MaNob: 2\ry+1- y))
412 Y':yl{/?,x y2 YSO)
452> *(Nlyob x =y2-y\)
4.13. (\-2xy)y :y(y-\), y(0) =1

Baxob: X(y - ?=(Y -1y -0.)
4.14 = >'(>)-0

>) m[3ayob: y =c 1nx.)
415. 2« *([-*«*>). Y(*M) =0 ( M »+

416 (25 B2 2% M) =0 L MroA; v (rBne1rt )/ n)

4.17 no)zo.maro'b:x:e—e’.)
418. N +(A+1)y= ©>(D=0
@Baxob: y = (Y - 1/x)r ')

4.19. (X+Y¥Y2)cly=yck, y(0)=1
*(3axob: x = yl—y )

4.20. (*[M2Y +xc®")y'=" Yy (0) =/r/ 2
(Baxob:x= -3TyCc03 V.)

421. (x+1)/ +>=r>x2, y(0)=0

(20 oY S—— )

o*! o'l



(xy 2y)+x2 0, y(@)=0

2*
4.22. . (Baxob: Yy = —X 1n.r.)

423. xy'+y'=8Ulx, y(nl/l2)=2/n.

>'=(1- CO5X)/n'.)
424 (x2-1)Y -«'=r"-.r, 1(-N) =1
(J/arob: y - x2—1.)
425. (1 —x2)y'+xy = 1ly(0) =1 (Jayob: Yy =X+
VI —X2)
426 N "> = 2C05? xC(8x, Y(0)=0

63Tx-28T13X
{Yayob: y = ---mmmmieemmcemeenann )

3cOAX

V4 2xy+3, y(l)=-1

£.201. . (Bayob: y = —1/X.)

E.ZQB. [ o=, V(LPL: 0 (Bayob: V= 8.5«X2e_

4.29 y'-3x'y-x2» =0, y(0)=0
{Inyob y = *x3Ex .)

430, VY FIXFL YEIEO0 ok y = 1nx.)
5. BIMTcrcn8lallen™latanté nTUTTy yecblrww 1opT8s.
51. 1 +¥X™ ;. (Jlav0ob y = (xex1l-2 ex2+cY e X.)

N2 YN+ 21ch —2yy/x 3ec2y’

Yenyob: x - (y18y + 1njco8y| 4-c)" 'y 2.)

53 ¥, +2Y=Y2X.Uamob: y = /(Ce2x+eX) .)



54.y —ynCOKX+ylpx y ayob.y = u {CO8Xx™ ~ N Xy )

55. nycp = (/+x)i'r. Uayob: ¥Y=xy2(c~]/x) )
5.6. +2-' bBAye ~0.{/UTob: y =1/ |12 +c¢)])
57.yx 8w_y-ny - 2> "ayob: x =y[y/(c-co&y).)

(2xy1ny-x)y'=y

5-8- m(/Imob: x = 1/ (y(c- 1rr y)).)
2/ - —=
5-9- N * ~1. (Jayob: y=\]c-\[x2- 1%/Xx2- 1))
510, N -2 *» N N =~ (c_ |nry ,
4 v !,
511. ~ ~n +Y .Uayob: y =xd¢ (c- 1/ x).)

5.12. (ar+l) (/+ /) =~>-
(Nayo6: ¥ =1/ ((x +1) (¢ + 1n|x+ 1])).)

513. Y*+¥Y---*y _(Ja\ob: y = 1/(x(cu 1nx)).)
514, > ~xx»=->'3e N1.(N1yo/,. ™2 ,~ 7 ~ )

515. ~ Y pyaxab:y _ ™22 +ry
5.16. >r+xy «=x>3.
Yoyo*: N~ " 2H4x¥ x+ cir + ¢ 3

X
y'=-6IM1+V
517- elll yob y = qu/x2+c .)

518. Y*+x- _yx Mayol x=1/ (r+Jr)))



519. X{X~]DY +Y =X/
(Jatb:y =(x-1)/"2(x-1n x+¢c) .)
5.20. 2x' +3x2¥2=1 =0. Uayob: Y="c~x ! )

*=[1-2* N
5.21. r 1s; / Bayob: x~y/(y2+c).)

522. ¥+ =3Y.(JaxnH: y =ey'{- eX+1e"2 +c! )

523. A"+Y- Y2 nx.(lfawds y = 1/ (Inx +1 + Cx).)

xclx= (x2/y - y3)ch I 7
5.24. ( Y-y y. {}ayob: x —y~c -y )
5.25. 'y +2xy=2xly3.

Llaxiob: ¥ = 2e * 17°2Xx'c +4c)

526. Y +y“ AlY1l. (Kn'ob: e x>xe3X- - rX+c.)
3

5.21. ¥ Y*8X+Y 008 ®.(J/ato/>; y=1/((x+ c)co8x),)

y ,2Y _ 2yly
5.28. T+ COK2X .
Ax(8x + 1nlcosx| + <12
(BaXON: Y ~ e e 9
V *

029 Y ~¥Y+)2c°8x =0

(la\'mb: y - 2ex/\ex(co3x + 8LLUx) +c¢c).)

— 4T -
530, 7 Y TTI1.

Bayob: y = (—(x2—1) +c \]x2—\.)
u3 )

299



NeTumaluy \anan(larnw§ yecHLLIBbI

OUTererwa! lenylatarnng wWTuUrty yecbIrtt (uUtnrry
Tle~raHT) FOpT».

1 (xy2+x)elx & (y-x2)--0.

» Benl8an T.en”aTtaTt ‘wYa ko'nTbMa ycw'b cHarttr.

y(1-x )cly=-x(y2+ 1)1x

Bul en8lata o'2uarnycbllan agakcl™an  ren§lartacbl.

o ‘28armycbHanrn a™alarT/.
yay - Xclx
Yy +1 1-n
Ox1r8: 1len™Hknt§ 1kkala lotoTTl e~ralayrrr.

-1 (1 + U =- ]nl)Q- !+—1|-|C,
ey +1 -4-x2 2 ' m 2 2

y2+1l =c]x2- 1} y2- claz- §J- 1L
8bunclay ullb, (1a811abb len§laTtatn8 wuTuUrty yecblrT
umyllla”*cba bo‘ ladA
y-£~Clr-||-1.7

2. HeCcX1%y c!x+3ec/ (8x ay=0

» BerlM™an len»laTta o‘28armycbllan a™akcHuan cHTerer$lal
len8latacHr. Ularw ayamb. T(eyrallayty vya c'Herenval
len8lartatrw, MTUITY yecblrTt bosl yfarwy.

MA2YAy = A2xdx rc/(?u'r)
<8y 1& " & r$y * 1%
HM =- 1nj"a] + In|CL = C /719%X, Kem1& - C. <
oY
3. X

» BerlTan ren”araHan T KOpartr: ~ >"n
X nx x+y
Oasllabla len§lata Ma/TTbH biIr preH on”atacbl. 11t
o‘nnu8a uo'yikb yoréartla yecbartr y=xu(x) ya uuybla™wu
ioparTi2.
) , , MX—xX , n—i



M- 1 -n2-1 an_ n'+1
v S R N 2 !
0 ‘/~arnycbllan aJralacHean len§lataw bo3/1 Y'N'k- AT
yecbarrnr.
<X cunu+l Mex
n, ! Al

m2+1Ir X "*M2+1 X

1[§MW+F_A% =-bH+H4

2% +1 "+l

-in(/” +1) + arc(™m = In|C/ x|, ara”™m =1n
* XA\1n2 +1

arc™e —=1nm TT--—-
X nix2+ |/

Abunéay Hb, éaslabla icnlatanT8 wTurwy yecblri
pcHK.AN .,
4. BuTcrensiaiien8iatawng xmsmsly yecblrtw (opth.
cly- e Ux +ycbec- xJIx = x>*/x; y(0) = In5.
» Benl8an ienpiataw boslMaua w$abaan yecblb, ymyMau
b1 Allarwr:

AY Xyte-Xx-y ay li-xy_~_

1-x Jlc 1-x 1-X (1)
+ +y =- — 1en8&arta blariibH cbrrwH KOnekTaiir. Nw
ax 1-X

y=n(x)y(x) ko‘nnihcas: altasbllTb yorckTkk yecbanur ya
uny | éa81”a e”a boYdarwur.

X (ay *
y'=My+«V', wmMVmu/ +ny= VA A +V)= -

— +y =0 3ballckt XX iTKAwyaw toparTr.
Ix

I+

-y --ox, [—=-(&, nN=-X, V=eA
Ox Ox Y e
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bu nbéaw (1) Ilemylaracla™l y(x) WwkKmyanT”™ o'rwa
Yo' yarnl2:

X _ on _ !
ax 1— ax  1—x,
| r ax N C
du = }-_-]:I-_’ !3/\ Yy 3-]?-_-;(-- M= — 111}\'X1+ 1|-|C, n- 1n I]__XI

n boléa y —ur = ex1n-
N -X
Bu clak(:labkllen2latawng nturty yecblrtclr. Bo$blang'lcb
8barléan loyéalatb, C Tlopart;/.
y(0)=1nCcrirs, C=5
bbunéay MYy éa8llabkl len«latanT« xu$umsiy yecblrT

Auyl'éas: ko'nwsbéa bo'laél V=e~-xIn—-— M
11-x]
5. OllTercn8lallen§lawanu8 nTUrty yecblrtTt topTh.
1+x2) — =xy+x2y2,
Ox
> TenekTanTé lvnw aTtyukitb mcbun nw Anyxéa”*cba yo/nt
olarl7:
ay X X
, T3;=—y.
ax 1+ x~ 1+ X

Bulenélata BeTtunll len8lara81é&lr. Bun len8laTaww

>=76"y(x/)ko'nNnl18bl(1a§lo'T1"aL0'yl8byoréaTléayecbarl?..
Lloléa

v —uVavy, uv+yn-——2t = .S
1+ x' 1+ x
Vel SR A xan\2 aj

bix 1+x ) 1+.I
\'() W ~v_A4a =0 “ballkan Hpart/. Bu {onnata

X 1+ x
0‘28arnycbllan ajralaél8an ékTerawal!lenélataélr. Bunéan



nx r x'ax

Wi+ x/  ~a/lr+x"
OxIr§11en§Hblan ynyManT bosll allarwr.

2‘ =.o/ITr-1n)-ur7 mA-2C, I-~ = - AN *x2- _Tnj>/1771- C
7177 1 1 N +x2 2 2 1 !
Buniian
=—AN\ + x'— 'iic+ VI +x11-C, —:—]|1i<+\/ITx —XA\D) +x +(,
nm 2 2 1 [ n 2 12
I n X+ X' - - X4A\+X2+¢)
n 12 /

8bwklay ulHb, claallakl len8latarnné wuTurwy yecbTu
unyMas: lortmnlaclan lopriacii.

2V x+y\+x2/- - xi/] +x2+C
2 2

11.2. - WIT
1 BriTeremzlal lerwlatant§ xm3mn$ly yecblrtwn lopT§ ya
HosM allnan y = d(x) blnksyawns wytalAT x=xlAlayer§nléan
KCYT )KK: xona ausiHg81cla blzoblanu,
1} y"=«ktx, x0=nr/2, )»0)=1 /(0)=0, >"0)=0.
{H)a\9b: 1,23).
x2 y"=1Ux, xu=2, y1)=1/4, I()=y\1=0.

na\'ob.0,38).



13 y"~\!lco82x, xa=T03, y0)=1 /(0) =3/5.
(Ycrob,- 2,69)

14 yT=6/x3, x(=2, >10)=0, y@)=5 y'(1)=1
(Yayo6: 6,07).

15. y”=4co52x> xe="/4- >(0)=K r’(0)=3.,,
4,36).

16. [/ =1/0+~7). *, =1, »(0)=0, Y(0)=0. ,, ,

0.44). {MTb
1.7. Xy" =2, x0=2, y(1)=1/2, y'(1)=y"(1)=Q
(NaToid: 0,77).
18.

Ya=e2 x0=~, y(0)=", y'(0)=—, y"0)=—
2 8 4 e 2

(3ayob: 1,22).
1.9

y" =C€082%x, x0=J A0)=1 y'(0)=-1/8, /(0) =0
(3ayob: 3,58).

110. / =1 'N-"X*. o, -1 00 =2 ¥(0)=3
{3aYob:5.57).

1 5
Yy w2171 ' XO“ -7 Y 1! =- - =

1.11. 8L 2x 4 Il .4 % L
Llayob:3,93).

1.12. Y'=x+8hx> =5 vy(0)=-3, y'(0)=0.
Yamob5,b 1).

1.13. wg"=a"ch . =1 Y(O)=y'(O)=0.
Layob:0,15).

Y'= e x0=sa/4, =1/2, y'(0)=0.
1.14. c03 2x y ')

(1a\ob:-0,39).



1.15.
yT=ex2+\ 7i0=2, y(0)=8, ¥Y(0)=5 /(0)=2
(Y«1'06:25,08).
1.16.
y"=xleA x0=-1/2. yo(0)=1/4, y'(0)=-1/4.
(.1a'0/n0,34).
1.17.
Va=811123x, x0=n-/12, >(0) = —-2/16, y'(0) =0.
{rnyob: -0,01).
1.18.
Sr—pa8lnx. xa--k/2, y(0)-=0 >40)—0, /(0) =0.
(=/ay06.0,14).
1.19.
/menndx=812x, Jc- 52, y\ni1)~n!2, /(?r/2)=1/(.T/2) =-1.
(7ay06:7,85).
y"=co3x+e”, x0=n\ y(0) =-e y'(0) =1
(.1no/r 1,00).
1.21.
/[ =8w3x, x0=25n, y(/r/2)=-7/9, y'(;r/2) =0.
{.1a\ob:-0,78).
1.22.

ya=y[x-8T2x, xo0=1 y(0)=-1/8. y'(0O) :-]éCOKZ, /(0) ="

(./ayo/J1.0,08).

123 - C082(x/2)

{3a\>0bi 12,56).
1.24.

y"=23TXxcok2x, x0=9a/2, y(0)=-5/9, y'(0)=-2/3.
(Jara/?:-1,00).



, 25 Y ~28w2xco3x, x0=4a, y(0)=1/9, y'(0)=1
(7viyo6;4,14).
Ir.26.
y" =2310:C052X-81M3x, X0=9A/2, y0) =0, y'(0) =1

(Bayob: 1,90).
1.27.

y" =2c08X8T2x-c053x, x0=a72, y(0)=2/3, y'(0)=2

(3a\ob:3,47).
1.28. y"=x—nx, x0=2, >(1) =-5/12, y'(1)=3/2.

(,1ayob: 1,62).
129 ©ono=2, y(1)=3 y(1) = L

(,Jayo/?:4,31).
1.30.
y" = co54x, x0==a, y(0)=2, y'(0) =15/16, y*(0) = 0.

(YayoA:5,14).
2. Tarbl pasayOnkb TwmTKT bo'l8an  <Herengl

len8laTtant§ uturwy yecbtnw loplr™
2.1 (I —x")ysa—xy —2.

4*™* .y =arcS'n:* +c.arcs" .+ Clm
22.2nyy" =y'2-1.
(Yayoni- 9C=(->'_C2)2=4(C]lx+ 1)\y =tx +C.y

23. XY +x'Y'=1mayob:Y = C<,nx+ !/ n+ C29
24, Y +y'<8X =3T 2X.

{Bavoby = C,3T X- X-"-8§12Xx +C )
25 > x1Inx =y'. (Jayo/,.y = Cx(Anx-1) + CV).

26. ;¥ '-Y =x2eX-yayob:Y =eJllx- D+c Y~ * )



(,/uyob; Y = c!(x1n' n“ 2n'1nn 4 2n) + C2).

28. n ¥Y'"+xy'=1lwucnob:Y="n /M2+C, Inn+ C2).
29. Y"=-xly.

c2 v T 9—& ——————
(la\ob: y - — -arc8LL + —niC2- x2+ C)).

2.10. =>m(Mno/rY =c\r 12+ C2)=
2 14 y" - y'+ x.1l/ayol).y = ~x2/2-x + C\e' +C2).

2.12. n"= +/72«kr>b:yY=x"'3+C 272+ C2n
213 xy" = y\n.(y'! x).

Lanob: v= — ecl+ - -~—e(pwm+ C-).

' C cr
214. " - =InT {wob: Y = (*+ C.>InA~ 27+ C- >
2.15. n + le(J/IMob: Y ~~C<nx ~n +C=>=
2.16. +2xy =°wuayob:y—— dIn* -( -+C\)

' 2C, X+ C,
2.17. =>/1+ 1'(YotoJ1: V= — (C,*-1)' 2+ C))).
3C,

y"'— — = x(x -1).

2.18. n--1

vayob;y = //1/8—n"'/6 4 C,x" /2 —C,n + C2).
2.19. Y"+y'/M =8ecx
nayob:y - —aTx —C, conx 4C' x 4C\).

220 Y" ~ 2y'c1$X —K T 3X.

(Jarobmy = ~ 8'n ' A73+ <'"Ix72" ~ 8n2n 7N+ -



(Nyob:Y =x~/6~x2/8 +x/\6-C,e~*x/4 + C2).

222. Xxy'~y'= 2x2eX.

(3cnob: Y ~ 2¢ (n —1) 4 CAT /2 + C2).

223. n"~'"+1)+/ =0.(/ayo6:r =-nl'/4 + Clinx + C2)

2.24.  >*+4Y = 008 24
1

1 C

(/lpyob:y = — 8in 2ar--—--—-- COK 2 X ------ -e 41+ C\).

10 20 4 2
225. | +/-8TX
[3axtob:y - - 2—coan - ?ST x- C,e~x+C)).
2.26. *V =-2uYoyo/l: =Cx~C>In(n+C< +C:>
2.27. 214X =>"2~4'(Jayol>y = (C> +4)'?2+C)).
2.28. Y'xInx -y”

C.n2
{3a\'ob:y = — —(21Inx - 3)+C2x + C,).

2.29. +Y = 2-(Yayoll; > = 2x + C(8nx + >
2.30. Cl+ )>"=2xY (Jalob:Y =CX 13+C,n+C2).

3. TarHbl paaayHnMNkb TuTKT boYuan clTercnylal

len«lartalar ucbun Kokbl TakabkT! yecb1”.
3.1.y"=y'e', y(0)=0, y'(0)=1
(Bayob:y ——Im1—x|, y - 0).
32. ¥Y* +2» " = Y9 =b ¥Y(0)=1m
Clayob;yY = (1£ 3x/2)2'\ Y =1)e
33. W'+Y2~° >0)=1 /(0)=1.
Yayob:y ="2x +1,y = 1)



n<,yob:x =y3/3-y -2/x y =2y
35. Y*BY “ 2y'2* 141) —K [2- >'(1) = 2.

naxob: Y =arr® <2~ 2x)’ Y="72)-
n2
3.6. 2Y¥*=>'2e¥(()) = 1' (Jlen'ob:y =" + 1/

3N.YY'-Y'2=Y4 >40)=1 y'(0)=1

(J/Tob:x =x1n}+ wW2)x In- — o)
1+\y~+1

38 / =-1/(2/), >(0)- 1/2. y'(0)=n/2

(6 00: V= VXyl2 +1/4.)
39 V' I- r'\ y(0)—0, y'(0)
nax'ob: x = +1nle} +nlc -1

vy, M0)=2/3, >'(0)=1

3.10.
yob: V-(x +2)' /12, V¥=2]/3).
311 2»™M=y'2+1, y(0)=2, ¥(0)=1
X+2Y
naxob: V= + 1))

3.12. Y-2-y,y(0) =2,¥(0)=2
{3ayob: ' 28T x +2)

313. [ =1//,K0)=1,/(0)=0.(* = py"+1)

3.14. n''-2¥Y3=0,y(0) = 1,Y(0) = 2.



3.15. Y*~Yy'+¥y'2>>ll =0,/(0) =1
{.1ayob: x = :|J'Izey 1
516, Y TTMY ., 2=b y(°)=q /(0)=1.

v=1-= =0.
Llayob: x +1 y )

3.17.  Y" +Y)=5Y'2H°) =0,>-(0) = L

nayob:----- —
4 ary)s VT
318. /(2y+3)=-2/2=0,y(0)=0,/(0)=3.
3

(NAag6.-y = ~(ex-1), y - 0)

3.19. +/ 20;(0)=1/(0) =0.
Uamob:x =21n- y +1 +y/(y+])2-4 )
3.20. 2/ 2=07-0=,-y(0)=2,/(0) =2
HTobry =1+ . ¥=2)

321. 1+/ 2= y(0)=1y'(0) =0.

nayob: x = Iny + N(y2-1).)

322. | +->/"=0. >(0)=1 Yy (0)=2
(3ayob:y =\16x +1, y = 1)

3.23. yy’-)72=0, y0)=1 y'(0)=2
(Dayob: Y ~e ’ 1=1"e



3.24. -y2=y2my’ = >/(°) = 1o
naxob: X= Inlny + VIin“y +11)
n2n o y(d- Iny)y*+ (L+1ny)y’1=0,y(0) = 1/(0) = 1.

Ma VOB X = rorPemreee 1, y- 1)

1- Iny
3 + =Y2+Y =2-Y(0)- 2-
(M\ob:y =2e*- ¥Y=2>
327. | =Y N ;>Ne)=1y'(0)=2.
(Baxob:y - (x+1)", y =1)
32/ =1/0 +/ 2). A0)=0. ¥Y(0)=0.
naro.b: x = 2arc(%n1C —L.)
3.29. yy"~2Yy>nY=Y2 >()=1> Y(°) =1m

narob:y =enr'y " 17

h'd
3.30. YY" 17°Y Y(0)=3/(0) = °- Yayob:x = —

4. Pwy'lclayl (onnatalart Tle8rallané-
1 \Y

S — —iix- 0.
4.1. x X {la\'ob:y Ix -C)
xcly - yrix _
2 2
42. €~ {.ta\'ob: arc1%(x/y) —C.)

47 (20 —yu Dalr+ (2y —x —\)cly.

(3ayob:x2 "Y'~ ¥ +X~Y=a)

X(IX + yp'y + ﬂ_)f___)_(_j_-ll =0.

4.4, © X~+ Y~



+arc.(§—+C.)
2 Yy

45, n I JA 0.
alx2- Y2 Vx’ ~y?’

(Jarob y[x2-y2-x =C.)

2X(1 —e
( y) NX + ———- -ny =0.
46. (1+x'Y 1 (1\ob: -C.)
1+ x'

2X y2-3x2,, X 1

—UX + - -1y = 0. 3— =C)
47. Y Yy {laVob:y V¥
48. O-extiix+ex} (- x/y)iy =0.
(Maxob:x + Ye =C)
49 x(2x2+v2)+y(x2+2y2)y =0.
(Mayob:x*+x2y 2+/ =C.)
4.10. + 6x>"2)lix + (6x2y +4y3)iny = 0.
(blaVob:x +3x Y +Y =C))
4.11.

1 1
S TS ke v ' ny - O
A — -+ Yol
yX2+>'2 Vo> AX Tty Y Yy
(ia\>ob: a/x2+y 2 + In)xy| + —= C.)
\%
x“secty +4y ' +-% iy - 0.
X-...

4.12.

(darob:x §>+y +~~"C.)
e



*2+Yy2n

n2+y xV

(.Kkn'ob: X 2 4----- ——=C)
Y X
(gim2x \v ( e x .

m-x UX+\y — iy = 0.

4.14. y Y
. X~+y- 811X
La\'ob: + - —
2 Yy

415 P n2- 2x2—y)ix + (2y —x + 3y 2)ity = 0.
(./ayob" N3+ V3- X2- AT+V =C)
Xibc + Yy Xiix - yity

= 0

4.16.
(.]aM01|3: gt ,u,/12| +V = 6_3
n

4 N7 (B3x?y +y ")*/x+(r +3ny2)™y=0.
(Jen'nb: xy (x2 +y 2) —C.)
418 >(yi2+>2+mR2)P’1x2-y2- a2)ix =0.

419. sy +yarx+Xax+ XCBV~-QOIN iy =0.
| X:)
(3ax,0|g:.<&xy— Cog X- Cogy =C.)
V+ 81MXC082yx .
nx +
008" yx Qs yx

4.20. -8LU V\ity = 0.

(Inob: &Y co*x ~C5Y=C)
421 —y co3Xy + y)UX + (x xco8xy)iy = 0.



422. Vv
LUTob:3x4+8y 2> 1=2C.)
4.23.

_ o+ 2xy8wx2y +4 \axn
,2nW
Laxobe/ry - co3 \2V+4x =C.)
4.24.  3* M x +(a3n In3- 3)ity - 0.
(Myob:3 ~3Y ~ C-)
4.25.

—+3x2/ .y . 7x3y6 - =0
\X'y X_V ((Ty n » .

L yob: 1njx - y\ + x3y7 = C.)

r2y Aoo(1 n
I -T +>C08xy MX+|VX+ co8m} cly=o.

4.26.
Llaxob: Bl Xy - =C)
X“
Yy )
— axaa@o
4.27. nl-*2 ) XV

{*laxXob:arc3T xy - x2 = C.)

4.28.  (5-*dy 4+ 28n6)(bc+ (4.r5 3- by2)cly = 0.

Y<nob:x *¥* ~Yb+*x =C.)

4.29. ("xex+#y + 2)clx+ (2yex*“'2- byly=0.
M2



(.layob.YMT 3Xx-Y 2+ 7x+ C >

5. A7ar y wn§ ixilyony Tu (a31€asl burcbak koelll151yenln,
3bu nnulanTt§ K Tatla Kaialasbltl8an orértatasi8a len§ ekanHs:
Ta’lut boUsa, A(XO yo T"laéan oYuycbl e8&n cbl2ia
len§lata3lll yo7T8§.

5.1. A(0,2), k=3. (3axob:y=-2ewn).

5.2. A(0,5), k-r7. (3axob:y-587).

5.3. A(-1,3), k=2. (3axob: y~3e x+).

5.4.A(-2,4), k~6. (Ja\>ob: y~4e 6x*D).

5.5. A(-2,1), k-5. (3axob:y--e 5xHr).

5.6. A(3,-2), k=4. (3axob:y=-2e X 1.

Ix1lyony T " 1a318asl mnntanTt§ burcbak koell”~yen*!, 3bu
nup*at koorcMnaa bosbl bMan #unasbnngycbl *0‘§U] cb2"\n"n§
burcbak koelllblyenlMéan n Tana kalia ekanl'§l raa’lut boUYsa,
A(xo,y0) nuylxlan oYnycbl e§n cbl2!y 1en81aTa3T1yo7TA

5.7. A(2,5), n 8.(3axob:y -5x*1256

5.8. A(3,1), n~3/2.(3axob:y=—x"'" /(3'3»

5.9. A(-6,4), n=9.(3axob:y—-x91 1664.

5.10. A(-8,-2), n=3.(3axob:y=-x\'256.

Eun oTtTtAnT” 1xMyony n ”1a318a oYkarM”an nortalnir.§
orcHnala o‘clklan a]Jnu8an ke3Ta3TT8NT§ urnnHs1 3bu nuwjlaclan
Kooriinala bosbl*acba boY8an Ttaszoi”a len«H{nTa'lut boYsa,
A(XQy0) nuutagan o‘Lilycbl ern CHY W lerw1aTa$iw yo7T$*.

5.11. A(0,4), (3axob: y=-x216+4).

5.12. /1(0,-8), (3axob: y~x232-8.

5.13. A(0,1), (3axob: y---x24+1

5.14. A(0,-3), (3axob:y =x‘/12-3.

A(x0,y0) nuylaéan oYmycbl ya ymyklagt xox"ama ena boYran
{0841 cbf uy 1cn§lata3tl (urTa: kKoorértala bosbléan
cb12ilfuM™ mnnta518a oYkarM”an perpencbkulyatTé uruwyn,
unrn3b nucliasihny abs!3saswa lens.

5.15. A(2,3), (3axob: (x-13/4)~+1n2=169/16).

5.16. /1(-4,1), (3axob: (x+17/8)2+un2=289/64).

5.17. A(1,2), (3axob: (x-2,5/"n2=6,25).



5.18.A(-2,-2), Oa\)b: (x+2)2+u2=4).

5.19. A(4,-3), (kT>b: (x-25/8)2+12=625/64).

5.20. A(5,0), (3axob: (x-2,5):>2-=6,25.

A(xo.Y0) Thaéan oYum\'cbl ya cluyiclasi xo33a™a eua boYwuan
e§n cb121y len8lata8nn MTnN§.

ESn cbTuTng 1X(lyony NuMuTasTTy MNNTa3TTé 0 ‘uclan
awraT8anm ke3Tasl, mnwsb mulabl ab3'33a3TTy Kyackan™a len$.

5.21.A (4,1), (,)ayob: y=17x/4-x2

5.22. A(-2,5), (N yob: y=-9x/2-x2.

5.23. A(3,-2), (1la\>0b: y= 7x/3-x2.

5.24. A(-2,-4), (Jayob: y=4x-x2.

5.25. A(3,0), payob: y=3x-x2.

5.26. A(2,H), (,)a\'ob: y~6x-x2.

E&n cblr*qua unntawng orcHnala o‘uklan wra”an kKe«Tasi,
unt3b nuulastt8 koorckMnalalan y~Yncl3TT™ yarrwea 1en§
ekanbgl Ta’'lut boUsa, A(X,, YO Ta7alan oYumycbl e§n
len»laTaslw yorTs.

—/X - X)

5.27. A(9,4), ([1a\ob:y — 3

5.28. A/4,10), (layob:y=7 -¥x—x)

5.29. A(18,-2), (3a\'ob:y= 4 n/x —x)

5.30. A(1,-7), pa\ob: y=-6 ¥x —X)

Ne Tunay 1y yananHar yecblrw

1 O)iieren8lal len™latawrw, xm8m3ly yecblrTw HOpTy ya
bo3/1 u'it8an Imnk8lyanil§ x—3 €a«l FyTair 1 ycrym!clan kcyT
1KK1xona8acba atulkMa bl3oblaw:

y"(x+2)5=1,y(-1)=1/12, y(-1)=-1/4.

> Benl8an len8latatw> utunuy yecblTwi 1opaty
(811.58a uaran§, 1xk1a8l lenélawua):
y*:_ﬂ_.y': = 1_+r
(x+2)2° (x+2)5 4(x +2)4 "
Yy=1(-~ + C1) cIX = --z-s-m - +C'x+C2
b Qo 2]y T OO = sy T



Bokblané4cb $ba/llarclan loycblawb, C, \a C2
latrin8u)ytallannlanlulayTtl2:
y(-1)= 1/12-C,+C?=1/12, C,-C2=0.
'y '(-1)=-1/4\Cr-1/4. C1=0, C2=0.
BoxblanuYcb 3Hallart yanoallanllilllyc}1™ éa3llabkl
lenélatalatlng xm3n$iy yecbltrn umyléa™l ko‘nT3M a boYaék
y=1/(12(x+2)3
\>(X) iTkn!yaTn§ x=-3 éa81 ulyta(1Ml blkoblayrTn?.

y(.3) = - 'emmeem = 1 =-0,08<«
‘ 12(—=3 + 2) 12
2. Tallbl pasayirllsb TuTkT bo‘l8n clUTererta!

Nen8laTaniné nturwy yecblrwwlopt”.
y'(e?+1)+y =0-
> Benl8an len§lata Il xMad len8lartacllr. (§11.5. 2-nwol8a

uarane).
3nuntg ucbun y ‘=) alta8biin8b balarat:/. Il bolcla >'

cl-
X
~ (e x+1)+ 2=0, ex+1)=-=5
X ax
(12 nx bl2_ T
-ex +1 v bx+:

ya C'+1=1 o‘28armYcbliaru altas3biin8b yo‘H bllan
UuyiHaéirn {oparwur.
Inbl =1n (ex+1)-1n ex1/n C
0x1ryl 1&aan1 polen5lrlab. claBllabkl len8laTawing MTLW WY
yecbIrwi ropartux:

2-C, ----- Mx = C,(x-ex+C2 Y=Cl$-"r<ix-
C*
Ci(x - e~x) + Q2 A _
3. y(1)=1.Y '(1)=0, bo8blang*icb Hbaranu

YanoallanMruychbl, lalnbl pasaymYcbl, y1 y’=1 cMiercri5lal
len8laTtawn§ yecbl Tbl KOpTS.



> BerM”an lenilata Il np”a rdp3sbHcHr. (811.5. 2-rw8ol,
Yarand). 3burnng wucbun, y =p(y) abnasbnwb yorMatMa
*en”laTtanTt§ *arublw pasayirarwr.l] boMa,

clp
Y =P~-
ay
Bunéan,
y3p® .1 Cly
\pAp N\~ E1=/1 _cl1
y" 2 2y 2
1
P'r p=%-T+2C\
V>
~ = + A 2¢Cc 1y 2 (1x = + .- o= =
6" oT+ 2C|y2

x=%|-T= /1 = T +C2=-A1 [(1+2Cly2) M2i(\+Cy).
1+ 2Cy 4C W

* =t 1—cb + Cly2 +C2.
"1
ya’w, cla8llabkllen§latawny uturwy yecblrtw bokW ulicbk.
En<ll bo8blan§ 1cb 8bar(larclan [oyclalawb, C/ ya C2 lawwy
Ulytallannl awulayni2. x=7, >-=7 ya y'=0 (la auybla*éa e”a
boYaniir.

l=x7p/T+2C, +C2,6>=x/Il+~2C~
bunclan, 1+2C,=0, C,=-1/2, C?=1
N31133(13, «lanllabkl yecbl T unyMa”™ ko ‘nw8b8a cya boYaék
X=+p/1-/ +1

Ceotelnk nua{fal na/arclar, bu yecblT (x-1)2+\?=1
aylananT8 o‘n§ yokn cbap KHTOWTNA yanuwiwla8y1rjay<11.



(—- yy+ 4)ix+(- —-3x\Jity=0.
X y
(“ny~a” bel§lla8blatl KTbHrAr:
P(x,y)=1/x-y3+4, pa(x.e) 1/ly-3xy2 (M .26) len”larta8a
uarans.
WP , 2 WO
BTboMa, — =-3y~, -3y:
ay nx
WP i< i n .
boYeanHé”éan, benl8an ren8larta 1o‘la < {Teren!?1al
wy X
len8latacHr. b T8 nturwy tle8raH (11.24) Morrnulaaan {opllacl:

F(--/ +4)ax+r (-- -3*,y2)iiy=C,
X, X Yy

OunyHby”a e8a boYarwr:

r _Fy3x+4rclx- r — - 3x0[' y 21y = Cy
«w X "o" ot vy -1
X 1! 2Y
In |x| ¢ t4x - 1n y| - 3xnl uCr,
Yo

In \x\-1n\xo\-xy3+xoy3+4x-4xo-1n\W\+1n\yo\-xoy3+xo y\ = CO,

1M — |-xv3+4x=C,
Yy

bu yen!a,

C~CO0+1n )— |+ 4x0- x0y{
>0 A

5.  Auar koorértala o‘ulan bfan baTéa e§n cbl2iyTn§
ixuyony nuylaai8a oYkarMpgan unnTta ya unwkb nuuyla3tT§
kourclMnalak! blMan cbc8aralan8an lrapeblyatn§ yw\ o‘r§annab
don bo‘Hb, 3 8a 1cn§ ckanH§] Ta’lut bo'laa, (11.3-radaT”a
Yarané) A(2,2) mvylaan oYwmycbl e§n cbl ~nty 1cn8lartaalr
yo/.T8§.

» Punyica8iéa 1*8a boYanHr:



\mc\+\oc\
‘nMmecyr 0C]

IMCJ=y, [00]=
OB\ + BO = +IOE\ + \MC\ = +|OE\ 4 ,

OC|=x, + OB|=-|BM|18a="|BM|y’=xy’.

1
1\
(l »
] ‘-Bvq
/! \ «
c n \ Y
11.3-rabw

bu yeréa, a8ar y —(8a< 0 boUsa, (x<x1, 11.3-ra3t8a uarany)
|IBB| 0l(b8a “+” belél81 vo‘yMacK, auar y'= (8a> 0, boUsa, (x>x1)
oluwa bel$aa s0 ‘yMa(H.

8bunTt8§ wucbun lkkala bobla bat \[MHKO\=-xy '+u. 5bulart
e’ltor8a obb, ynyMa”HarTt (opauu/:

bumco-—ny--:---é--f-L-X - 15,—21 XZ\/ + Xy —3,

- XYy +2xu=6, y!- 2 y=—"7 ,x ®0.
X X

Brncbl {ariibH cb12iyM lenulatat bo3/T ufl(bk. Bwut
yecbarTr:

n=n3, y'=u9+nd, n'3+n9 —

\§ + M2 SR
" +|v|((IDC ) ©
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M_23_n <19 2clx
9 X ’ ® X

|~ =2 /A-1"H = 2In|n|,5 = x2

Toplléarn9 = X2 1Moclani (1) lerwlata@a A0 ‘yarrn2: bl - -~ ,
X

M«-6\~ =\ +c
X X

2 2
I] bobla y~~um$ = (— + C)x2=—+ Cx2
o' n
Eyn cbl/ill A(2,2) nuala(lan oY8anbsi wucbun, 2=2/2+4C,
C=1/4. blanayo”an e8&n cbir*y lenylata8l uymybla”cba boYacl.

9 r2 —
N=—+ —  0<x<x0=Y\s
X 4

Ywbn cbwy 11.3-ra8t(la las\arlanSan bo‘Hb, &, = \I4 la
T Mutntaa eya bo‘lacH.-4

11.3. 1n<Myl(1val ny yarilalan
1 I)Terenmallenylatatn§ uTurTy yecblTHu KO pTy.
1.1. w) y"+41n=0; b)y"-10y'+25u-0; y) y"+3y"' +2y=0.
1.2. a) y"-y'-2y=0; b) y"+9y=0; y) y"+4y" +4y=0.
1.3. @) y"-4y’=0; b) y"-4y'+13y=0; r) y "-3y’ +3y=0.
1.4. a) y"-5y'+6y=0: b) y"+3y'=0; y) y"+2y’+5y=0.
1.5. a) y"-2y'+10y=0; b) y'Hy'-2y=0; y) y"-2y=0.
1.6. a) y"-4y=0; b)y"y"+2y*+17y=0; y) y"-y'-12y=0.
1.7. a) y* +y-6y=0; b) y"+9y'=0; y) y"-4y'+20y=0.
1.8. a) y "*49y-- 0: b)y"-4y'+5y=0; y) y"+2y'-3y=0.
1.9. a)'y"+7y'—0; b)y"-5y'+4y=0; y)y"+16y=0.
1.10. a) y"-6y'+8y=(); b)y"+4y'+5y=0; y) y"+5y'=0.
1.11.a)y’=8y'+3y=0; b)y"-3x'=0; y) y"-2y'+ 10y=0.
1.12. a)y"+4y+20y”0; b)y"-3y'-1My 0; y)y"-16y=0.
1.13. a) 9y"+6y'+y-0; BHy"-4y-21y-0; y) y"+y=0.
1.14. @) 2y" +3y+y"0; b)y"+4y'+8y=0; y)y ’-6y'+9y=0.



1.15. a) y"-10y'+21y=0; b) y"-2y'+2y=0; y) y"+4y’=0.

1.16. a) y" 16y'=0; b) y"+10y'+29y=0; y) y"-8y'+7y=0.

1.17. a)y"+25y=0; b) y"+6y'+9y=0; y) y"+2y'+2y=0.

1.18. a)y’>3y’=0; b)y"-7y'-8y=0; y)y "+4y'+13y=0.

1.19. a) y"-3y'-4y=0; b)y"+6y'+13y=0; y) y"+2y'=0.

1.20. a)y"+25y'=0; b)y"-10y' +/6y=0; y)y"-Hy'' 16y-0.

1.21. a) y"-3y'-18y=0; b)y"-6y'=0; y)y"+2y4-5y=0.

1.22. @) y"-6y'+13y=0; b) y"-2y'-15y=0; y) y"-8y-0.

1.23. @) y"+2y'+y=0; b)y"+6y+25y=0; \)y ~4y'=0.

1.24. a)y"+10y'=0; b)y"-6y'+8y=0; y) 4y"+4y'+y=0.

1.25. a)y"+5y~0; b) 9y"-6y'+y=0; y) y"+6y'+8y=0.

1.26. a) y"+6y'+10y=0; b)y"-4y'+4y=0; V)y"-5y'+4y ().

1.27.a)y'ry-0; Bb) 4y"+8y'-5y-(); y)y"-6y'+10y=0.

1.28. a) n+8y+25y=0; b)y"+9y'=0; y) 9y"+3y=2y~0.

1.29. a) 6y"+7y'-3y=0; b)y"Heéy 0;y) 4y -dy'+y~-().

1.30. a) 9y"-6y'+y=0; b)y"+12y'+37y=0; y)y"-2y'=0.

2.2.1.y"+y'—2x-1. (hayob: y=C/+C;e~x+x2-3X)

2.2. y"-2y'+ 5y —l0e*co3x. (3ayob: y=ex(CJCOX 2x + ([
x1n2x) +exco$2x).

2.3. y"-2y' -8y =12x1n2x-36cox2x. (3ayob: y-C /e 2x+C2e4
+3c0x2X).

24.y12y"' +36y =14e6x (3ayob:y C, etx+C2% & +7xX6).

2.5.y"-y’+2y =(34-12x)ex Oayob: y=C/é& "C#2+(4-2x)éX).

2.6.y 26y’ +10)>=51éx (fayob:y - e HC/coax+C\uT x)+3éX).

2.7. y"+y=2cox x-(4x+4)xT X.(layob: y~-C/coxx + CX'TX
+(X2+2X)COXX).

2.8. y"+6y' +0y> =74e3d\ (la.yob: y=eX+C:Couy x+C2 .uw
X)+2e3.

2.9.y"-3y'+2y =3cox x+19xT x.kla\'ob: y=C}ex +C>e2+6 cox
X + 3T X).

2.10. y"+6y'+9y = (48x+8)ex . (la\ob: y=C:e'm +C\e
3+ (3x-/)ex).

2.11.  y"+5y'=72e2x. (3ayob: y=C, +C2< 5¢+3eX).

2.12. y"-5pu'-6y =3co5 X+194yll x. payob y-C/c'
+C226x+CoU X -2 XT X).



2.13.  y"-8u'+12y =36x-96x2 + 16x-2. (Myob: y=Cre*
+C,ebx+ 3x-x3.
2.14.  y"-8n'r25y ~1%eX LW yob: y=e -&X(C, co3 3x + CBT

3x)'\e B

2.15. y"-9n'+20y =126e2 Oaxub: y=C, edx+ 82e5x+3e2)

2.16. y"+36y =36 166x-36x\ (/ayob: y=C)C03 6x+C&T 6X
—X3+2x+1).

2.17. y"+y ~-4coa x+2 3TXx-36x .Oaxob: y=C,c03 x+C&BT
X +X(C03 X -24T X).).

2.18. y"~2y'-24y TF6co.4 3x-33 3T 3x.(layob: y-C&"+C?
edx+3T 3x).

2.19. y"+6y'+13y ~--75 3T 2x.(3ayob: y~e X (C/ co32x+C2
4T2X) -4C.032X- -33T2X).

2.20. y"+5y'=39c033x-1053rn3x. Wyob: y (C, +C? e5x +
4c033x- 33LW3X).

2.21.  y"™-4y'+29y~-104 aTbX.

L yob: y=e2(C; c033x+C:3T5X) 4 5coa5x+$T5x).

2.22. y"-4y' «by~(243Tx r8cosx)e~x

Oaxob: y=e~:(C\ co3x"CA1x)+ CI+e "'(cO3 X+3T X).).

2.23. y"+16y=8co3 4x. (layob; n C) co3 4x+CABT 4x+Xx
310 4X).

2.24.y"+9y—9x,+12x?~27. (/ayob: C; co3 3x mCA3T 3x+x4'3).

2.25. y"-12y'+40y=2e6x L yob: y=e6X(C, co3 2x+CXT

2x)+—2e 6).

2.26. y"+4y'~ex (24co3 2x+231n 2x).(3ayob: C;,C2e’+2en
3T2X).
2.27. y"+2y'+y=6eX.cl\>0b: y~-Cue ' +C2xed+2en+3x"'e

2.28. y"+2y+37y=37x233x+74. LUayob: y--Cx(C\c.03
0X «CBT 6X)+xr-X+2).

2.29. 6y"-y'-y—3eX Wyob:y=C, cx¥2+C2 1

2.30. 2y"+% +3y-2223T13x. Oayob: y-(C,eb +C2 e
' “+7c033Xx+53T3X).



3.3.1.y"- 8y' + 17y = / Oe2;Payob: y=e4x(C/co3-* C25In x) +21)

3.2.y"+y'-6y= (6xrl)e-x;Pa\>0b:y=C, & 3x+C2c2x+(x-1)e3x)

3.3.y"- '+ 12y = 3ex(.laxob: y= C, e \C 2edx+3xedx)

3.4, y"- 2y'=6 + 12y = 24x2;(Jawb: y= C, C e2x+4x3+
3x2£3x.

3.5.y"- 6y" + 34y = 18 c0o3 5x+60 3T 5x;

(,1a>ob: y=e3(C/c03 5x+CXT 5x) 12 co3 5x.)

3.6.y"- 2y'= (4x\4)e2;(]<nyob: y= C, +C2eX+ (x2+x)e)

3.7. y"'+ 2y'+y= 4x3 +24x2+22x-4;(3ayob: y= C,e'x"C2xé&'x+
AX%-2X.)

3.8.y"- 4y'= 8-16x;(.]Ja\'ob:y- C, +C2edx+ 2x2-x.)

3.9.y 2-2y'+y= dex(3axob: y - C/e*+C>"+2x>".))

3.10. y"-5y'+ 20y = 163T 2X-C03 2xy

(/ayob: y=e x(C/co3 2x+CAT 2X)+$T 2x.)

3.11.  y"- 6y'+ 13y - 34E3aT 2x;

nayab: y=eHC/Co3 2Xx+CABT 2x) £2-303 2X.)

3.12. y"+ 2y'-3y = (12x2\6x-4)ex;(la\'ob: y=C/e3x+C2
&+ (x3x)ex)

3.13.y"+ 4y' + 4y = 682 (/Tlyobl:y=C1 2+CX € 2¢+3x2 &)

3.14. y"+3y'=10-6x;Pa\ob: y=C]+C2e X-x24x.)

3.15.  y"+ 10)'+25y =40+52x-240x2~200x3;(1a\ob: y=C,e
5x+C2e 5x-8x3+4x.)

3.16. y"+ 4y'+20y -4co03 4x-52 3T 4x;

(Tayob: y =&2(C)co3 4x~C23T 4x)+3 €03 4X-3T 4X.)

3.17. y"+ 4y'+5y =5x2-32x+5;(}ayob: y~"e'2(C;co3x+C2
31nx) +X*~8x+7.)

3.18. y"+ 2y'+y = (12x-10)ex;LUaxbb: y=C; ex+C: xe
X+(2x35x2 e x.)

3.19. y"-4y ~ (-2x-10)e2(la>ob: y-C/co3 2x+C2 3/n
2X+(3x2+x)e )

3.20. ’y "+ 6y'+9y= 72e3x(3a\'ob: y~C/ e~3x+C2x € 3x+2e3)

3.21. y"™ 16y = HOe2;(M>0b: y=C.co3 4x +C2 3T
4x-4eX)

3.22. y"+ 4/ = 15ex;(Mnob: y=C, +C2¢ 4x+38.)

3.23.  y"+ y'-2y = 9co3 x-7 3T x: Layob: y=C\éX ~C2
€+33T x-2Cc03X.)



3.24.  y"+ 2y'+y = (18x+8)ex;l\>0ob: y=C, e +C2xex+
(3x+4x39c\)

3.25.  y"-14y'+49y = 144 371 7x;(.layob: y=C/e% 4C2x e x+
2 c03 7X.)

3.26. y"+9y=10 e Ix(4a\>0b: y=C/ co3 3x+C23T 3x +eX)

3.27. 4 y"-4y'+y =-25 co3 x;(.1ayob: y=C,en2 +C? e 2 x+3
CO3X <43T X.)

3.28. 3y"-5y'-2y -6c03 2Xx 1383T X 2X%;

(3aYob: y=C)ex3 +C2red2 +co3 2x -231n 2x.)

3.29.  y"+4y'+29y =26e~x;(3ayob: y=e2 (Cico3 5x +C?3T
5x)+ex.)

3.30. 4y"+3y'-y 11 c03X-7 3T X;

(.la\ob: y~e X (C;ex4 +C2ex +2 3T X - CO3X.)

4. BokblangUcb $banlarw uanoalaniruycbl (LUTerelwal
lcn~laraning xm5u8ly yecblrTw 1opTs.

4.1.y"-2y'+y=-12c03 2x-9 3T 2%, y(0)~2, y'(0)~0.

(,1ayob: y=-2ex-4xex+33T 2X.)

4.2.y"-6y'+9y= 9x2~39x+65, y(0)~-1, y'(0)=1.

nanob: x'=-6e3x+22xe3x+X1'3x+5.)

4.3.y"+2y+2y= 2x2+8x+6, y(0)=1,y (0)=4.

(,1a\V'ob: y-e x(co3 ar+33T X)X +2X.)

4.4. V'-6y'+25y= 93T4x-24 co3 4x, y(0)=2, y'(0)=-2.

(3axob: y —e X (2c03 4x-33T 4X)+3T 4X.)

4.5.y"-14y'+53y= 53x3~42x2+59x-14, y(0)=(), y'(0) =7.

nax'ob: y=3e X3T 2X+Xx3+X.)

4.6.y"+6y= e '(co3 4x-8 3T 4x), y(0)=0,y ’(0)=5.

Payob: y=3T 4x-co03 4x + c'c03 4x.)

4.7.y "-4y'+20y~ 16xe2, y(0)=1,y(0)=2.

(,1aV'ob: y —e (c03 4x-1/4 3T 4x) +xe)

4.8.y"-12y’+36y= 32 co3 2x+24 3T 2x. y(0)=2, y (M)=4.

()ayob: y=e 6X-2xe6bx+co3 2x.)

4.9.y "+y=x34x2+7x-10, y(0)=2.y (0)=3.

(4ax'ob: y=4c03 x+2 3T X+x3-4x2+x-2.)

4.10.y "-y=(14-!6x)exy(0)=0, y (0) =-1.

(1a\ob: y=ex e x+(4x2-3x)ex.)

4,11 .y"+8y'+16y=16x216x+66. y(IM)=3, y'(0)=0.



(3axob: y=-2ed-6xedx+x?2x+5.)

4.12.y "MNOy'+34y=-9e3xy(0) =0, y '(()) =6.

(3axob: y=e 5x(cox 3x +2xT 3x)-e)
4.13.y"-6y'+25y= (32x-12)x'T x-36X cox3x, y(0)~4, y'(0)~O0.
(3axob: y=e X4cox 4x -3 X'T 4X) 2X XT 3X.)
4.14.y"+25y= e (cox5x-10xT 5x), y(0)=3, y (0)=-4.
(3axob: y=2cox 5x - xT 5x+excox 5x.)

4.15.y " 12y'r 5y= -8e kxT 2%, y(0)~2, y'(0)=6.
(3axob: y= e x(2cox 2x +3 3T 2x) 12xe XCox 2X.)
4.16.y"-10y'+25y=e 5 y(0)=/,y '(0)=0.

(3axob: y = 3e5x-2xebx+ x 25x)

4.T.y"+y'-12y~ (16x+22)e4x y(0)=3, y'(0)~-5.
(3axob: y = eX +e~4x+ (2x+1)edx)

4.18.y"-2y+5y- 5x2+6x-12, y(0)=0, y'(0) 2.
(3axob: y = ex(2 cox 2X-XT 2X) +x:+2x-2.)
4.19.y"+8y'+16y= 16x3+24x2 10x+8,y(0) ~1,y'(0) 3.
(3axob: y=4xe'4x+¥2>-x+1.)

4.20.y"-2y'+3y= 36excox 6x, y(0)~-0, y'(0) 6.
(3axob: y=exxin 6x+3xenxin 6x.)

4.21.y"-8y'= 16+48x2 128xxy(0)=-1,y (0)=14.
(3axob: y=2e8¢3 +4x4 2x.)

4.22.y"+12y'+36=72x3 18, y(0)=-1, y'(0) O.
(3axob: y=cox 6Xx+8 xT 6x+2x3~2x.)

4.23.y "+3y'=(40x+58)e2, y(0)=0, yl =2.
(3axob: y=4e 3 7+(4x+3)e\)

4.24.y"-9y'+18y=26 coxx-8 x/'nx, y(0)=0, y'(0)=2.
(3axob:y=2e6¢3e3XT X+COX X.)
4.25.y"+8y'=18x+60x2 32x\ y(0)=5.y'(0)2.
(3axob: y=3+2e'sx-x4+3x3)

4.26.y"-3y'+2y=-xT X-7 cox X, y(0)=2, y'(0)=7.
(3axob: y=ex+2e2¢-Cox X+2 XT X.)
4.21.y"+2y'=6x2+2x+1 y(0)=2, y'(0)=-2.

(3axob: y~3-8 X+x3-x".)

4.28.y"+16y=32e4 y(0)=2,y'(0)=2.

(3axob: y=cox 4x+XxT 4x+edx)

4.29. y"+5y+06y=52 x/n 2x, y(())-=-2.y'(0)=-2.



Oayob: y=2e‘Xbe &5c03 2X+3T 2.X.)

4.30.y"-4y=8e2y(0)=1, y'(0)=-8.

()a\ob: y —3 e 2x+2e2x+2xe2x)

5/ (x) NTk8»yanTt8 ko‘nTt$bl bo‘yicba clH21uH brr Jin«H
bo‘lwa8an cl1"Teren$lal len8latatn2 y* xu3n8ly yecblHTTA
LWrisblw aTylan& ya yo2T8§.

51.% %'+ 3y—lx); a)dx)=I2x Y)e3x b)aAx)=co33x:

5.2. 3y"- 7y' + 2y= [x); a) Ax)=3xe2; b) OX)=--3T 2x -
3c032x.

5.3. 2y'Uy'-y-Ox); a)Ax)=(x~~5)cx; b)Ax)-n 3TX.

5.4. 2y"- 9y'+ 4y=[1x); a)Ax)=- 2edx: b)Ax)=exco3 4x.

5.5. 2y"+49y—1x); a)Ax)= x3+4x; b)Ax) = 331n 7x.

5.6. 3y"+10y'+3y=/[x); a)Ax)=6~3; b)Ax)= 2 co3 3x-3/n 3x.

5.7.y"-3y~2y~- [1x); a)Ax)=x+2ex; b)Ax)= 3co3 4x.

5.8.y"-4y’rdy~Ax); a)4x)~-3T2x+2exb)Ax)~ x~ 4.

5.9.y"-y'+y=[x); a)Ax) e co3x; b)Ax)= 7x+2.

5.10.y "23y=/[x); a)4x)=2x2~5x; b)[x) - e 8T 2x.

5.11. y"+3y=4y=[x); a)4x)~3xedx; b)Ax)= x3rnx.

5.12.y"+36y=[x); a)Ax) 4xc'; b)Ax)- 23T 06X

5.13.y"-0y'+9y=/x); a)A4x)~(x-2)ex, b)4x)- 4 co3x.

5.14. 4y’*5y'+y=0x); a)Ax)=(4x+2)ec b)Ax)- e'3T 3x.

5.15. 4y "+ 2y =[1x); a)Ax)=3e ¥%; B)Ax)= (x-1) co3 2x.

5.16.y "-y-6y=[x); a) Ax)=2xe3x: b)Ax)= 9c03X-3TX.

5.17.y"-16y~[Ax); a)4x)=-3e4x; b)Ax)~ co3x-43TX.

5.18.y"-4y=-0x); a)Ax)-(x-2)edx; b)aAx)= 3co3 4x.

5.19.y"-2y'+2y=[1x); a)Ax)=(2x-3)edx b)[ x)- e*3T x.

5.20. 5y"-6y'+y-Ax); a)lx)-=x2ex, b)AX) =c03X -3T X.

5.21. 5y"+9y'-2y= [x); a) Ax)~x32x b) Ax)= 23T 2x-
3cn3zx.

5.22.y"-2y'-15y=[1x); a)Ax)=4xe3x; b)Ax)= X 3T 5x.

5.23.y"-3y—1x); a)A4x)=2x3-4x; b)Ax)~ 2e3x co3x.

5.24.y Ty'+12y=[x); a)Ax)—xeX+2e*;b)Ax)= 3x3T2x.

5.25.y ™+ 9y=[1x); a)Ax)=X +4x-3; b x)~ xe23TX.

5.26.y"-4y'~ 5y- [1x); a)Ax)=-2xex; b)/[} Xx)—XxCc032Xx -3LW2X.

5.27.y "+3y'+2y- [Ix); a) Ax)=(3x-7)ex; BAX)= c0o3 X —33rnX.

5.28.y "~8y+16y—1x); a)[4x) ;2xedx b)[Ax)= €03 4x + 23T 4x.



5.29.y +y'-2y=/(x); a) ((x)=(2x-1)ex; b)/(x)= 3xco.y 2x.
5.30.y"+3y'-4y=/(x); a)/(x)=6xex; b)Ax) =x2mn 2x.

~Tnnay iy \ananC yecblrw.

OWTeren8lallen8latalarnt™ nturty yecbltlanTt 1opT8§.

1 a) 4y"-11y'+6y=0; b) 4y"-4y"\y=0; y)y ’=2y'+37y=0;

Benl8an bar blr len8lata wucbun xaraklen80k len”lata
Wrartr ya uT yecbarw/. Xarakletlnk *en§latant« olT8an
McH2lantng ko‘nw8bl8a wuarab, cblTeren8lal len8larnanlng
ntTurTy yecblrtt yorartr (11.48 birtnla8a ya § 13.6 éa” 5-
rrwol8a uarang).

a) 4A 211 A+6=0, \ =3/4, A*=2 1blblar bar xI ya
baulYlycllr, sbuwng wcbun {en§latawng wuTurwy yecbIrT
Uunyl(1a81lcba boYach y=C 1le3X4+C2x2x;

b) 4A24/1+1=0, N, =A"=12-"'M\r\ar blr-bin8a 1en§ ya
baululyélr, bwunéan kebb cblyacHkin len§latanTihk wTUrwy
yecblrw yunyicla8icba boYackK.

y-~C18 [2+CXxe”"2

y) A22A+37=0, 4A,2=A2=1+6/- M112lar 4yo'sbTa
koTplek8(Ur, abunt8 wucbun len§latatn§ wuturty yechblTl
Anyiiagicba boYacl.

y = ex(C/co.ubx+Cymn 6x).

2.y"- 3y'-4y~06xéx;

> A 23 A—4 =0 xaraklen8iik len”latagt A r=4,n0 =-1
Mcb2lar8a e8a. Bunéan kebb cbluackbl, bir pBH len«latatn§
ntTurwy yecblrw ynybla”™ Monnukt blMlan awylanachb.

y = CeM&+C&Ex;

Ten§latawn§ o‘ny loTtoT<]a Joylaubyan/(x)=6xéx blnblya
bo‘ylcba xu3usly yecblT wuwHkblw ycwb olarw2 ((11.50)
lortula8a varang).

y =(Ax+B)e~x Xx

Bu yeréa, r=a+rb=-1 xarak”etHk ren”latatng \&T\
boYuanmnglclan (Ax - Bx)e 'Moéaw x % kclMpayOnM. A ‘'/a V



KoeiTksiyen{larm1 notaywut KoelTT181lyenllar  u3ub blMan
awylayrw/. Buwng ncbun uynylcla8llart Lrailll.

y*' = (2AXx + Xx- (Ax2+ Bx)c x

y*"= 2Ae~x+(Ax2+ Bx)e x-2(2Ax +B)ex\

y*'"y*" lar ucbun lopl8an 1li)clalart benl8an lenuylaTa8a
uo'yub, nwng 1kkaia 1o0ToTT & x8a bo‘bb, x\ x ya x° lar oicHtast
koellMyenHanw len8la8bllrart2 ya A ya V lart 4oplsb ucbun
515leta bo3ll ullartr. 5Sbun<lay ufllb, yudonHa bayon

uMT/~anlar8a 108 raYisbéa uny”~a’lar”™a e8a boYanlr:
2A +Ax2+Bx-4Ax-2B-6Ax-3B+3Ax2+3Bx-4Ax~4Bx ~6X,

A+ 3A-4A =0 ]
X B-4A-6A- 3B-4B = 6\
X 2A- 2B-3B —0

Bwu geréaAz-AS\ B= - =

1) bolcla>™=~(~*2+ ™ x) e~*

Benl8an. blir bo‘lta8an len8latatn8 mturTy yeclwT
Uunyi@taé1 lortulaclan awslanachb.

y~y+ y* ~Ciedk4 Cie 1—("x2+ ~ X) e~X.<

3. y"+y'—Hx+C.032x.

> Ten§laTtanTt8 n2+A =0 xarakrensmk len§laTa8t
MHblanT lopartr. \ —0, 4, = —1. Bunéan keHb cblua(Hk, bir
~n3H len8lata8a To0sA Kelmycbl wuTurwy vyecblT sAnylcla8l
Ko‘nnisbua eea bo‘lackl

y=C,+CZEx.

Tenuy'!atant8 o'ny {oToTHan 1ur8an /(x)=5x+c0.u2x
rvnksiya, /,(x)=5x ya/:(x)=co$2x unk8lyalarwng yia‘lnaisictan
1bora(. 1J1ara uylclal>1 21a xumMmuky yecbl T T03 KelacH:

y \ =Ax2+B,y* =A,coa 2x+B/$1n 2x,

ya't, y*=y* +.y’ (3uyuéa’llarT 10parr2.

VE=2Ax+B-2A 1lw'n2x+2B/cox  2X, y* =2A-4A ,ro\ 2x-4B:
YLLI2X.

y * yay*" lar ucbun olr8an 1loclalarnl éasHabla len”~laTa8a
uo‘yati2ya A, B, A],B] koell blyenMarT bl3oblayrur.



2A-4A/c032Xx-4B ,3T2x+2AX+B-

2 A1$T2x+2B,c032X=5x+C032X,
Xl 2A =B ]

X°\'2A + B = O]
co32x\ —4A; 423, =11 103, = 1, |
31Te2xl —2A1- 43, =0)'/11=-23, ]
bungan A=5/2, B=-5, /1,=--]/5, B =1/10.
3bunéay sAwb, rla8rlabk! ren”atawn” xu$uuy yecblrr

fAny1(1a81 ko ‘nrwb8a e8a boYaHk
y;§=§ X2 Bx- L coi 2x +—L 37 2x
2 1
MNT8 UTUTTY yecbIrT e«a anyllla”kba bo‘lall
y=y+y*=C/+C22'x+ - Xx25r— c0o$2x + — KT2X.
2

5 10

4, Benl8an bosblan§'icb 8barllarw sanoallannruychl,

cl Terawallen8latanTé xukns™y yecbl rtt KOpTS.
y"+16y=(34x+13¥Y,y(0)=-1, y'(0) 5.

A2 +16=0 xaraklenslk *en8lata A ,2 41 Taybwur
yecblTlar8a e8a. Bk _|w8M len§lata8a T03 Keblycbl nturty
yecbHbl any”~a” lNortula blMan atalanacH.

y=C, co03 4x+C2xT 4,

nnT8§ xususly yecblrt eka amyklasl ko'nTkbéa boYach.

y*=(Ax+B)en.

Ounyl(laSLiarT ru/artr:

y*' = Aéx-(Ax+B)éx, y*"=-2Aex+(Ax+B)ex

y*' yay*" lawln§ 1Moclalant clau[labkn lenylataya a0 ‘yart2.

- 2A+Ax+B+16Ax+16B=34x+ 13, bo8/A allln™an aywyaukT
A=2, B=-1 lanu {uranur. bl bobla

y*=(2x+1)éx
bo‘la/l ya (1a8llabkl len§latatn2> UTUTTYy yechlrT suyl(lasl
KO ‘nw8bcla boYacl
y=C]Co03 4x+CBT 4x+(2x+1)8\
y(0)=-1, y (0)=5 bosblan®Ucb 8banlarclan oycblatb, C, ya
C2 l1atT§ Slytallarlt bl8obla8b wcbun auY"all awetat

WrarTr.



y '(0)—5---4C2+2-1
bunclan C/=-2, Cy=1. C/ya Cy latT§ LiI>nallannl nTturty
yecblTya do0‘ylb, é&asHabbl 1len§latawng xu3n8ly yecbIrTT
(oparTr.
Y=XT 4x-2cox 4x+ (2x+1)ex. /1
5. /(X) wnk3lya ko‘nT3bl bo‘yicba y"-9y=/(x) cbl2iuH bir
]J78H bo‘lta8an cHHererwa! len”latatn§ y* xu3usly yecblrTT
awulang ya ko‘nwsblw yo2T§
a)/(x)=(5-x)ex b)/(X)=xxT 2x.
»J/1:-9=0,1len”latatn§ yecblt]an S1p=-3: X2=3 laréw.
a) '/(x)=(5-x)eX boU”anM”ckn, unT8§ xu8msly yecblmu
Any)éast ko'mw 3bl éa boYacl.
y*=r(Ax+B)e3x E(Ax2+Bx)e3x
Bu yeréa, 2=aHb=3 ra k=1 bo‘l8anH8§18an x Ko ‘payluychbl
bosl boYacl.
b) /(X)=xxT 2x bo‘l8nH§1 wucbun xwusugly yechblT
AnyMa”cba boYaclT:
y*—A\ x ~ B 2 x +{Jlyx+By)xin 2x. Nl

114 -W0T

1. Cbl21saH blIr pn3n (LW Teren8lallen8latatné xmudusly

yecbIrLLLL 10p1M8.

1.1. y M'-7y"+6y'=0, y(0)~0, y'(0)=0, y"(0)=30.~cnob: y=5-
6e'+ebx)

1.2.y-9y "-0, y(0)-1, y'(0)=-1, y"(0)=0, y "LL,=0, yn'(0) O.

/.1a\'ob;y=1-x.)

1.3. y"-y"=), y(0)=0, y’(0)=0,y"(0)=-1.(Slyob:y=1+x-(?.)

1.4.y "-4y’=0, y(0)=0, y'(0)=2, y"(0)=4.(/Tob: y=e 2¢1.)

1.5. y"'+y'-0, y(0)-0, y'(0)T L y"(0)=1.payob: y=1-cod x-
x/nx.)

1.6. y"-y'=0, y(0)=-0, y(0)}--=2, y"(0)=4.pa\'ob: y=-4+e
X+3ex.)

1.7.ylY+2y"-2y'-y--0,y (OH), y'(0) 2.y"(0)=0,y "(0)=H

(3a\'ob: y=2e*-4xe %-4x2x-2ex.)

1.8.y "+y"-5y'+3y=0, y(0)=0, y'(0)=1, y"(0)=-14.

(3a\'ob: y=ex-3xex-e~3\)



1.9.y "+y"—0,y(0)=0, y Ll =/, y"(0)=-1.
(3ayob: y=1-éx)
1.10. y /'-5y"+8y'-4y=0, y(0) =1.y'(0)=-1, y"(0)=0.

Jayob:y=-e K+ -e X~ -xe 2X.
(Jayob:y A 5 3

111y~ 3y"<y-0,y( -0.y'(0)=0, y"(0)=2.
(nayob: y=1-2éx+e )

1.12.  y "m3y"+3y'+y=0, y(0)=-1,y (0)=0, y"(0)=1
payob: y=-éx(1+x).)

1.13.  y R2y"+9y'-18y=0, y(<))--2,5. yLL} =0, y"(0)=0.

15
Payob: - - 2X-—— COK 2X r|-133 T 2X).

1.14. y T 9y=0. y(0)--0, y'(0)=9, y"(0)=-18.
(3ayob: y~-2+2 cox 3x +3 XT 3x.)
1.15. y"™-13y"+12y'=0, y(0)=0, y'(0) =1 y"(0)~ 133
(3ayob: y=10-11lex+e'X)
1.16.  y1¥-5y"+4y=0, y(0)=-2, y'(0) ~Ly"(0> 2,y TOM).
payob:y- —ex—e~X+— eX +—e~2X.)

3 12 4
1.17. 10y"+9y=0, y(0)=0, y'(0)=0, y "(0)"8, y 0) 24.
()ayob: y=-2ex+ex+e3x)
1.18. y ™-y"+y'-y4). y(0)=0, y'(0)=1, y "«)- 0.
(1laYob: y=xT Xx.)
1.19. y T3y"+3y"-y=0, )<(0)=0. y '(0)=0, y"(0)=4.
payob: y=2x2x.)
1.20. y /My "+4y'-4y=0,yQ@ -1,y ’0) 0, y"(0)=-6.
payob: y=-2ex+cox 2X *XT 2X.)
1.21. y~-2y+y"=0, y(0)---0, y'(0)=0, y"(0)--1. y"'(0)=2.
(3ayob: y=1-é+xe\)
1.22. ylyy=0,y(0)=0,yLl -0, y*(0)=0, y "L --4.
(3axob: y —e %x+2 XT X.)
1.23.  yU~16y-=0,y(0) 0.y 1(0)=0, y"(0)=0, y "(0)=-8.

Qayob:y=——e2X——eX+ —8T2X.)
4 4 2



(laVob; y=r 113e2¢4ex)
1.25. y "+y"+9y'+ 18y=0, y(0) =1 y'(0)=-3, y"(0)=-9.
Oayob: y=cox 3x-x1n 3x.)
1.26. /- /’'19y" =0. y0)= y'(0)~ y"(0)= y"(0)=0,
© 27.
3
Llayob: y-1+2x+ —x* - e  'Xe .)

1.27.  y™+2y"+y'+18y=0, y(0)=0. y'(0)=2, y"(0)=-3.
(3ayob: y~ 1-e x+xe\)

1.28. vy "-y"-y'+y=0, \'(0) - -1 y '(())=0, y"(0)=1.
(1a\ob: y=-4ex+7xex+3e x)

1.29. y,y+5y"bly-0O, y(0)=1y'(0) =4,y "(0)=-1,y () -16.
Lla\'ob: y-12 XxWw 2x + cox X.)

\ XK /-r1oy"+9y=0, y(0)-1, yll 3.y"(0)=-9. y"LL=-27.
(,1aV'ob: y - cox 3x"xT 3x.)

2. o1lerensial len§latalar 8151eTas!M11kk1 usmbla yecblng:
a) yuuon éHTcren”allen8laTa8a keHwsb yo“‘HblMlan;
b) xaraklen«Wk len§lata yorarrnHa.

| x=C,e5 + C:e’
|y =BCre' - C2*

\x'=-x +8y,

IV=X-er.
2.3.

2.4.



Ix =X-Y,

25 M TTAXTAY
* =-2xX+y.
26 [V =3x+2y
X =6x-y.
27,1 “¥*2
X =2x+y,
28 Ox T
X = \/’
1 _
29, ¥ =X
2.10.
M*=-x-2y,
[y’=3x+4y.”’
X 1= —2X,
2.11. Y=Y
2.12.
X' =4x +2y,
{y '=4x + 6y.’
2.13.
(x*'=8x-3y,
\y ' =2x +y.
[x "=3x+Yy,
2.14. b =x+33-

X C|+C>!" )
Il . -4 C re*

- Yhayol ALX - = -

('.)'a\oI::£X

)
[y = 3C% —C2~"

(e

\
(\c )

[y =3C,e_'- C2tv

.n*ob:b =C'+C=e" )

{havop: X = C.e+Cl

[Y = —2C, —3C%-'

)

ly =C,c'-3C,e~'

X =

(hayob :

(Y ™yolkl

;
y=-Cé--C2%"
3 2

C»¥ + C\«r'
)

y =-C,e+C2.

Ce +C'e

y=-Cy,+2C2%"

X=lj<r + €24’

(nax'ob:

y = 2C.e2,+-3(: &

Yayob:\

C[s +CA!
V=—CeZ+Ce4

)



2.15.

X'--5x + 4y,
y '= 4x + 5y.

x’= 2x + 3y,
ly'--=5x +4y."
2.16.

X' =X+ 2y,
|y "= 3x + 6y.
2.17.

2.18.
X'=X+2y,
[>"=4xu 3y.’
2.19.
[X"=x+4y,
|y x+y.
2.20.

~x = 3X - 2y,
y "= 2Xx + 8y.
2.21.

X' X+4y,
[y'=2x+ 3y.
2.22.

\x"' = 7x + 3y,

Ty '- x 5y.

x = Cle~' +C21b

(,(Ja\tob: )
Y =—Cle~1+--C221l

x=C.e +Cre

y=--—C, +3C\e""
2

x-CY +CY
(,/ax'ob
[y =-C»¥ +C>4"
(la\lob: |x=Ce +Cx"
ly =-C®'+2C 23
x=Ce '+C-y’
{.layob:< \ )
y = — Et.e_l_+' i/(?ﬂ,eg?
2 1 2 2

x=Ced+C>7

y=— Ce -2C%'
21 2

x=Ce '+C,e5

=— Ce'+C /

x=Ced +C2?



|.x -4 [—V, \x =C /,+C2%5

o (3amob :
s3Iy E-x Ay [y=CY -C %5)
2.24.
n'=2x+ Hy, x=C +C2x
L (Aayob:< \ \ )
D> =x +4y. 3>=--C [+-C.r'
T 4 2"
2.25.
X'= 548y, x = Cle~* +C\eQ
' (3arob'A T 1 )
[>'=3x+ 3y. :_4c>-'+-2C ,e9
2-26.
X=3x+V, \*=cy +cy
' (./ayob:
Y'=&+y.... [y=-4Cy"'+2(\e:
2.27.
X" = x-55>, x=CY +CY
- N "ayob:
[y’=_x_3y. y=CY +Cg2)
2Y38.
X =—5x +2y, (x=Cem+C.eld
(Na\ob : <
Y =x-6y. AN1C ,NMN-C 2-7
2/49.
)X~ 6x + 3y, X=cy +Ces
. ) (Aayob:
ly '=-8x-5>" S>=~—C'Y -c Yy
3 1 2
2.30.
IX'—4x-8>" Oatop: X =C 1+ C 2 2

>7=-8x +4y.



3. DK (erensial {en”aTarT 1xOyony 0‘28arTasu
yanalllyalasb uavH blMan yecbT”.

ex
3.1. ex+1
(B3axob:y = (- — + - \n(ex+1) + *?.)-e~x+ (- In— — + e7)ex.)
2 2 1 12 ex+1 2
1
3.2. y"+4y= CO*2x
{3axob: V= (-+" 1n|co82x|-rC,)cona2x+ x+ C2)8T 2x.)
2*
3.3. y"-4y+5y' - fe
C08 X
(./ayob:y - (1n|co8x|+ C,)eb co3n+ (x + C2)eX8 T 2X.)
31T
I R — yU+y C08~ X

VA | -
(3ayob:y C08C,+(1n11008x.:C,_)00|>x +(x- {px+C,)8T x.)

1
3.5. y"+9y = c033X
(3axob :y = (- —x + C’)cok 3x + (~ 1n|«T 3x] + C2) 8T 3x.)
xe "+ L.,
3.6. y"r2y Ny = Xex
(3axob : V=Cx x-~C,xe' 4— ex-—ex—xe +Xxe x1nn.)
. 4 4
H(
3.7. y"U+2y'+2y = ,
co8 X

(3axtob:y =(!n|co8x|+ C,)e lcokx+ (Xx+C,)e X8T X)



3.8. y'-2y'-'< 2y = A1 x

X 1
(3axbb:y - (In(c/#t-) +C,)8& co3 X + (------- + C2)ex3:n x.)
2 KITTAY)

3.9.y "+2y'+2y =& X1$x

(hayob:y = C.e~xcoHx + C\e ‘3T x+e x3T x In|("(x/2)].)
3.10. y"-2y'+2y = e'/8in.r.

(NM3w6:y =(-x +C, x<Xco3x + (b |37 x|+ C,)ex3T x.)

3.11.  y"-2y'+y =@&/x2

(3axob: V= (- Inx + C, )e<+ (--1/x + C, )XCX.

312, y"+y Xn

(Jayob:y = C,co3x +C23T x - co3x mn[ly(x/2+ ar/4)|).

3.13. y"+4y ~c 2X-e
ayob :y - C,co32x+C:3T 2x+ 3T 2x *1n|/8x|.y

3.14. y"+y=cl18x

3a\'ob:y =Clco3x +C23T1 x +3T1 x mn|/yx(x/2)].).
3.15. y"-2y’+y & x

3amob:y = (—x+ C.)ex+ (Inx + C,)x€ ).

3.16. y"+2y+y =e XX

3ax'ob:y = (-V+C,)e +(Inx 4 C\)xe ).

3.17. y"+y' =1/coH Xx.

MaVob: V= (1n|co3 x|+ C])co3zx 4(x + C,)3T Xx).
3.18. y"4y =//MIMX

Npob :y =(—x+C,)co3x 4 (In|3T x|+ C2)3T X).
3.19.  y"+4y =1/7T 2X



3a\nb :y ~ (—V+ C,)co32x + (1—1r| 2x|+ C2)3T1 2X).
3.20.  y"+4y=("2x.
1 -
Mx-ob .y =c¢, cos2lIc, stn2x — 1n ?7(X H—n ) co3 2x).
4 4

3.21. y"YAy'+4y = e 2/x3.
m)a\ob :y = C]+C2x +1/ (2x))x~2x).
3.22. y"-4y'rdy = e 2x*.
wayob:y - Cy2 +CXe2 +e2' /2x).
3.23.  y"+2y’+y —3<? nfx+1
F=(- 20 +D5+27x LY +C e r+(27(x+1)"+C )xe 1).
3.24.  y"+y - -c(y2x.
Aayob:y=C,co3x+C23T x+co3xeIn|*(x /2)|+2.)
3.25. vy =e*%co.u(eT).
Knwob ;y=C, + C2'T- co3(en).)
3.26. y"-y'=e~" Muw(el).
,la\ob:y=C, +C221-37(e").)

3.27. y"+y =182x.

| n
Jal'ob :V -C co3x+C-3T x+3T x-1r||<e(—+T) -2))

3.28. >"+> 2IuTX.
la\ob:y=C,co3x+ Crat x+2co3x mnjc/A(x/2)|- 2).

3.29. y"+2y'+5y = 372X

X 1
NeV'ob:y ~ (-—+C\)e~xc032X + (- 1n|312X|+ C,)e~ 3T2X.)



3a™b'y =~ b B083*|+C,)co33x + (| +c2)MI3x.)

4- 0 uylaast Tasalalarbl yecblné:
yoasTtna-'cMP X°8g8ag8a eéa bo‘¥an eén cbl21a Nen”aTabiWw
MublHb cb,2,A9a nnnta, nnni8b nuYlasléan ab33”33a o ‘YEa
ncbbukbll PelP N ™M ab8bllla ° ‘S bMan cbeuaralanéan
nc/iburcbaknrte yur. o‘2éartas kanaHk bo‘Hb bl éa *ene.

(3a\>o0b:y2bZ(C -«k)).
| +4-2; P8I cbl2]AYa 1xWyony mnntanTé ab38l3ga o~1 bllan
“ W Ala81>umnn,*b nn*81 ya koorcl;nala bo3sblckn blir xI1

yo2é 8l Ta’lut boM8a’ een cbMAa »enélata,n)

(na\ob:y- C(x3+y2)_
\/n7iner" P uy'5aé' X087a8a eSa bo‘Ban c8n cbTl lenélaTtasiw
nnnfa™n koor™,ma*a o‘Ylan, eén cblnyda wunnta ya wnnTBb

col ab8815830 ,° ‘®éa blablrfluan perpcnblkulyar bllan

ga 1ené arl 1raPek|YanTY yuit o‘/éarTtas kaKallk bo'Hb, 3a2

(3aYob:y=Cx2+2aZx")
CblyMaé* xo033aéa eéa boYgan eén cbTa tenémaTta$iw
8- UrTTa, abssigga oU]l ya koorcltafa boxbléan wnw.ub

n 2 b? “'8an ke5Ta b|lan cbeéaralanéan ucbburcbaknnuw
n 1lelé bo ,8an o‘2éannas KalaHkclr. (.1"ob:x-a'/y\Cy)
1 x1yer'y wnntaHan koorcHnala bo8bléacba bo‘¥an

Tasora, unnkb nuylwrtny ab3bi3szas™ lcnélu! taydwnT boYsa.
e8n cnl2ly lcnélatamT yorTé. Lla\>0ob:Cx=x2/1\r.)

yo2iné6’ ™ ny” a8' x°88aéa c8a bo‘Ban cér! cbrayd lenélartablLy

««yony mnnrtanTté absbizza o‘Y!l bllan Kc"3bl3b TTKW .
mntan Indasinté ab3mszasMan Tex! Tala klcb{k bo‘lean
3.b88188a81"a

LW\ob:y=Cx3.



4.7. nnnTta, unTt3b nuutasMan ab3gigsa 0‘Al8a 1m8blinl8an
perpencbkmlyar ya  abs$iga 0~1 bfan  cbe”arakn”an
ncbburcbakTng kallllan yAUncH3! o‘28arTa3 kamaHk bo‘Hb, a8ar
(en™ boY”an xo33a8a e8a e&n cbl2iy (en~aTa3um yo2t§: (JIx'ob:
tn -C-ralnV—y0<y <a).).

4.8. [xihiyony mnnTa3TTé ab33™33a o0‘U1 bllan Ke3sisbisb
nusaiasi, MNT3b nuutas! ab83138a81Tné 2/3 fHasrms8a len& ab88138a8a
e8a boY8an e§n cb (214 len8lata8lnl yorT§. (./ayob:y=Cx3

4.9, x058a8a e”a boY8an e8§n cbi2iy len8latasllL
Y021M§:

b:8n cbl21anln” xMryony nuu(asiéan oYkarfgan mnnrta ya
nortalnt§ ab3sig3a o‘dklan ajral8an ke8TtanT8 urunHsL 2 1ua
nuTy.

(Mob:x---C+1-1n(1+ "e~ —y 2) + p/(e" —y 2).)

4.10. A(2,4) nus*aclan oYwmycbl ya smyi(asi xo33a8a e”a
boU8an e”n cbl/ny lenylaTtasT! yo2tr: E8n cblnantg bxéyony
nualasl8a ouka/llyan wunntanT8 ab3sigsa o‘aklan a”a”an
Ke3Ta3TTy wurmnf™, nnTt3b nuumw ab38188anT§ kmbl8a lenii-

na\'ob:y=2y[b x/n'x2—1)

4.11. A(1,5) nucjlaclan oYumncbl ya umyncla8l xo33a8a eya
boyU8an e8&n cbl2iy len§latastl (u/Ty: WxXiyonmy wmnnTtaTny
orclrala oUY]klan ajralS8an ke3Ta3TTL wu2unHSL, mnT3b nuuylas
ab3sk3aswiiu, ncblanuat §a lens.

na\>ob:y=3x1nx+5x.)

4.12. A(1,2) mnulaclan oYwmycbl ya umykla8l xo033a8a e”a
boY8an e”n cbl2wy (en§lataslt {mwt*: xXilyony nuulastT§
orc3talldstrg 31w nuuyla ab38153a318a T3bawu, ixlanayoiuan egn
cbwaya 3bm nmyllléa oYka/M$»an  wmnnTaww*  burcbak
koel'TnslycnlMua propon»tonal. Propor3tonallk koelTllmyenl’ 3 ya
.cny. Llayob.y2=8x.)

4.13. 1xuyony nuulasiéasl mnnrawnu burcbak
kocllMycnb, nnt3b nmgla-sl1 onbrfasmHny  k\aéram8a
propowona] ekanHw Ta4wnT boYsa, J1(2,-1) nmuc]laclan oYwuychl



e8n cblir'w, *en8latastl Mwn§. Propor3tonalllk koelM”™ycnn 6 8a
leny. (M\lob:y =eb¢-2)

4.14. Txiiyony nnalaslclagl mnnrtawng burcbak
kKoell blyenbnTé mnrwb nualasl koorcbnablantng y*4Yn/ls”ta
KO ‘payira3sl, 3bu nusta orc!tala81T§ ~kk/lanyatoa len”® ekanH"n
Ta W T boYsa, A (1,2) nualaclan o ‘duycbl e§n cbl™s 'en8laTau!n!
yorT”. n a\>ob:y=2(y-x)2)

4.15. I'xMNyony nusiasiga nanrtawng burcbak
KoelT1131yen11, 3bum nua*a orcbTlldastrgy wueblan®arn™a len§
ekanbsl Ta4mT boYsa, A(0,-2) nuyrtaéan o‘lnycbl e~r! cblaiy,
len8§laTastl yort§. {la\ob:y--2c*.}

4.16. COwylcla8l xo33a™a eea boY8an e™n eblrls
len§aTasill yo2TSs:

L nTa8a Koon}tala bosblckn LLsbIn18an
perpenclkulyartn§ wemnH8! wnwsb nuslas abs”™3aswa lenp.
na\;ob:y2-Cx- x2)

4.17. Bwor nua”3™a unntanTt§ burcbak koelMblycnll,
3bn nualaw koonbnala bosbl bllan 1nlasbutycbl T[o”™n
cb121Aning burcbak koelAl3]yeniiclan n Tarla kaHa boY”an
x033a8a efia e8n cblria len*lawa8lw yo218. (Jlyob:y=Cxn

4.18. ("myHa™ xo33aga e8a boYpgan e8rl cbl214
lenpglaTastlin/Tuy:

E8n cbi2iasa wmnnTantg kKoon]tala o‘a)an  bllan
cbeparakngan ke3rtas), untib nualldsMa leng ikk1*a boUYTach.
(Ja\'ob:xy=C)

4.19. Egn CbbiAWL, blror nmulfas™a oYkarllgan
nortalnTtg orcbrala o's”an a”a”an Ke3Ta3TT8 m2mnb8i, 3bn
nualaéan kootcltala bosblgacba boYpan TasolMaga lenp éepan
X033aja e8a ear! cbl2ig lenglatasT! Lwng.

{3ayob:y=" (Cx2- ").)

4.20. E8n cbl2ianile blror nua”as3tTg ab38183a87Ty 3bu
Tupapga oUYkarfpgan nortablTg 01) oY]iclan apa”™an Ke3Tasi
urmnlwl8a ko‘payitast 3bu nwuablan «koorcl-nala bosblgacba
boUpgan Tasoin Kkyackauwng ikkHangarn8a leny boYacl;8anm egn
cbl2)a ten81atas1 (Mrar.



(1a\'ob:x~+y" <Cx4)

421. Own o‘d1, unwkb TkKk}1asTT8 rabln8 yeklOn ya
nnntasblan (asbkM wp”an len§ yonH wcbburcbak ucbun e§n
eblr™y lenélata8nl LUbTS.

Llayob:x21y 2=Cy, y2=C22Cx, xy=C)

4.22. ,42,0) nnublan oYumycbl ya uymykk“n xo88a8a e8a
bo‘®an e§n cblr;y *enélata8tl mwng: nTt3b nuu*as ya Ou
0‘A1ora8l(la8l mnntaran§ ke3tan!, o‘28artas kaHaHk bo‘Hb, 2 8a

4.23. Barcba mnntalan koorétaw bosbléan oYwnycbl e§n
cbl/gy len§lata8lnl yort§. {.!a\wob:y ~Cx)

4.24. Har blr uvnntas!l. unt3b nudlast abssi8sasT T §
KkMan8aws8a len§ abssigsgab nuula<la M=1 10°841l cblr*ut kesib
oYnychbl eya cbl/ny lenélaTta8lT yo/T8§. (3ayob:y=C/x+1.)

4.25. Puyl(laél xosn3aea eéa bo‘lan e§n  cbl/nc;
ten8aTa3Tl Wrra: A8ar ixMyony nucliasiclan koorwr.ala o ‘uylan
blMan ke-nxbeuncba, nlar8a paralle! 1o‘é‘n cbl2lylar oYka/.MNM8a, u
bobla boml boY«an 10 ‘n KO'Tiburcbak yn2t e8n cbuwu, blan 1kk!
Lhst éa ajrakn.l| ya wularclan binnwy yu/abl 1KKTCbI8TTS§
\t!ra81(lan rkk1Tala kalla boYacl.(./a\ob:y=Cx".)

4.26. AS8ar e8n ebl2iYsa mnntanT8 Oun o'ublan asraléan
KesTasl wurunll§l bo‘ylcba wnwkb nuuylasl KoorcHnalalan

ywYnc[ieT T § — 8a len8. boU3a. e§n cblirla lenélata8LU! lopTé.
n

OaxoW/y=C x I""'n-x.)

4.27. M(x.n) Ttulaclay! montTtlwT8 OX 0°‘ynrlan ajralyan
kKcgragniné wu/mnlyy] wu2x 8a lcny boY”an eén clH/ng
len8laTasiyorTy,.

Uarob: y=x"21n(C/x))
428, Onnta3tTty Ou o'arfan ajra(éan ke3TaBwWT"
nrunHs81, unTteb nw1a= aba8135a8TTy Kyaclraméa 1cné boYSan

cén cbl21Aen8laTasillyo/Tuy,.
(/a\ob:y- Cx-x2)



4.29. M(x,n) nusblag! nonnallnwpa Own o‘uican alrafofal
kegrasging wrunHA! x2m  8a 1cng boYpan e8n  cbwY
lenplawa81l yorwa,.

Llayob: C=x2(2y?) +1ny.)

N4.30. Ean cbuw'a, orcbnatast 2 8a 1en8 nusbla Ou o'p”a
45° (Bli<la o8‘S8an. LU 1§ |xuyony wunnta?! abusigsa o ‘aMan,
ntunb” bo‘ylcba unwab nuylast orcbna&arrg kyaérallga (eng
Ke3Ta a}rabli\. BerMgan e§n cblr*a len8lata8lT yo/Ta,

("ayob:x=(5-y)y.)

HaTunayy yanaT T yecbIxH.

1-  Cbl2tyH bIr *n3H (b{Terensta! lenplatawng xusu*ly
yecblnuwlopTs§.

y Yy=0,y(0)=5, y'(0) -3, y"«))-y "(0)-0.

Xaraklensik tenglatasiu (n/art/ yaut yecbanur:

FA4-1=0, (A2-\) (n2+ \)--0), 4 n=/, 2,4=+.

Benl8an (en§latanT§ ntwuwy yecblrw auylllag! ko'nwabéa
boYacH.
Y=C/lex+C2ex+CZox x + C4xinx.
OwnyblagMarT Coparw/:
y'=-C/e'x+C2x-C3HT x+C4cox X,
Y"=-CIB Xx+C2exC3X1n x-C4x1n x,
Y F-Cle x+C2xC " 1n x-C4cox X.
Bo$blan8Ycb sbaHkrckn loycblath, C/ C2 C?, C4!aTT§
ftyTnainanni 4opl8b ucbun gikieta Lrart? ya uT yecbarw/:
.+ Q2+C =51
-C1+ G2+ 4= 3] 2C, +2C2= 5]
Cl+ C2- C= 0 ( -2Cx+ 2C2= 3)
-C,+ C2- 4= 57
bu yeréan C,=1/2, C2=2. C3=5/2. C4=3/2.
Benl8an lenplatanT§ xuaualy yccblrt auyMag! kcnwsbéa
bo*“lac

] 5 3
Y~ CX+2ex+ —COX X+ —XLU X.
2 2

2.  Owyblaar len8lartalar 8!51eta811 2 xH usaun]éa yecbing.



a) ywuson wurHbM (blTerenslal (enélataua kclnnsb yo'H
blMan;

b) xaraklensiik len§lata yorflarTéa.

x'—7x+y, x=x(). x'= (x\AL

y'=-2x-5y, y-y((), y'=clyV1.

BerM8an 3bletanTt§ brtncb] lenélataslw (LUTerenslallab,
Uny«(1aé 1ML bo3M yMarrn/. X "=-7x"\y"

8o0‘n8ra oxile1 lenélataHa y' T berl”an 313letacla8l )kkincbn
len8larnaslclaél Mo<lasl bMan atrasbMraty: x"=-7x'-2x-5y. Oxire1
lenulatacla y w $HsieTas3irng binncbl lenélawasllMan loplléan
y~x'+7x 1lola blMan altasbnrarw?2. ~’a“yaéa, [ckrcbl “ar/lbH
(>Kerenslallen8lataw bo3slM yMarwr.

X "=-7x-2X-5(x'+ 7X), X "+ 12x'+37x=0.

OxHw 1len8lataw Ta’lut wusmbla yecbarwr (8§ 11.7@a

fAarang)

A2+12A +37 =0, A 2=-6+£n136-37 =-6 %/,

N=¢ 6(C 1COX(+ C241n1).

BunMan unyyHaar! ropart/.

x'=-6& A(C/Cou 1+ C" 'T )+cbi(-C/ 1N 1+CrCOA ).

X ya x' lar ucbun olt8an MoMakutn y=-X'A7Xx 8a 50°‘ylb,
AnyWa*un bosll allarwr.

\'=-6€ 6(CICo$ | + C2xT T)+E6(-C/ xT !+Cycox ()+7&
6:(C}C05 1+C2HAU O

fAbunMay slllb, 1rlanayol8an yecblnMar suylcla$n iwk3lyalar
boYacH.

X - & Q(C]Csx (+C2x1n 1),

y=86(C,(cox 1-xw 1)+C2(cox 1+xur I)).

b) xarak”ensiik (cnélaTtasinilW/anw, '/a nT yecbarwr:

mnm 1 1

~ =0, T7+AB+A+2=0

-2 -5-A

A2+12A +37=0, An =-6%/, \ 2=-6+1

Ar = —6 + | ucbun auylclaélslsletaw bosl allarwr. (8 11.7
8a81 2-rwsol bMan 30H3binng)



(—7+6—Na+(J=0n
-2a + (-5 +6- N7=0]|
-(l+0a+0=0 (
2a+(1-1)p=0 )
a=1 P =1+/ éeb oHb, clasiiabkl lenglatatng blnncbl

xuxubly yecbl rtt {oparti7.
xFe(6t0L " |=(11/)e(6+)
Ar = —6 — lucbun
(—"m6+ra+/?7=0 =

—2a+ (—5+6+1)p=0
(—1+ Oa+/3=0
—2a+ 1+{)P=0 vy
a —1ya/? =1— cleb larax ulllb, cla3llabkl len8lawaTtn§

XKKTCbl xususly yecbl rTT bosll ullartk.
x2=e*6-%y 2= (bl )e(-Hl
Cluyl(lagl lortmlalar bo‘ytoba yansi 'wn<latenlall yecbltlar
5181leta818a oYartr.

* T r(x1+X2/2, X 2=(x ,-X2)/(21),

Y 1=(Y1+Y<)/2, y 2~ (y1=Y2/7(2b),
Eyler rlonnula8liclan [loyclalawb, e{at"
XTPO, uunylaa8alarT toparTr

x 1=e@o0f, Xo=e 6xT],
y 1=eb(0ofi-am), y 2=e6(coxi+xT),

OasMablit 313letaTng MTwwy yecblnn ynyMaa! ko'nT3Hua
e8a bo‘lacil.

X X1+HC2XoY=Cy 1+ -
ya'r,
x=e @(C/cox 1+CXT 1),

Y~e 6 C](cox 1-xT ()+C2(cox 1+xT1 I)).
3. OwnTeren”a! len8laTaw Ixiiyony o'ruannadr

\'anal8lyalasb u3uH bllan yecbIn§

= eaC (cox 31



28
y ¥ ex-\
> Ben!S8an {en§lata8a TokK ke'wycb) bir *pn3b (en8laTaL
yccbarrtr.
y"-y=0, 42-1 =0, 4 =-1, 4, =1
BH-yn3H Ten§latawné nturty yecblrt auyllla”cba bo‘lacH
V ( (Vv
C-\a C2larw x Tn é mnk$lyast cleb blsoblayrTr, ya'r,
y= C/ (x)&x+C2(x)é
umyklayl 515(etaclan C,(x) ya C2(x) larT aruslayrw/ ((11.39)
AbleTala saransg).
C,'(x)y, +C'2(x)y2=0,

C'(x)y! +C2(x)y'2 = /(x).
benl8an lenélata ncbun bn HeleTa anylcla8l ko ‘nT$b8a eéa
Cl(x)éx +C'2(x)ex =0, ]

-C[(x)e-X+C2(x)ex=2e*/(ex-1).1
Bu abletackn ayyal C'(x), C'(.x), larTt, keyT e3a C2(x) ya
C:(x) larT Toparwur.
2cuny 2er c(X)=~ -
e —1 e ~1
r clx r=ex, x=\n(, r X _rw rac _
o/(m-1) ” -1 ' |



<n-1

in \*- 1—1n)/|+ C2=1n"' ﬂ+ C - 1n .
r el
Cl(x) =-CAx)e2x=e-2*/(e"'- 1),
YT J—— c/x l=ex,dl~-ex<Ix
Ci*) =~/ 73 =
c J1 rr-1+1, i | |
=-}—x=A “TTp = =-Hr-1+Cl= -1k - 4+C,

8bunclay ulldb, (11.38) TonTwlaga akosan, &a81labkl
lenplatatng uturwy yecblrw umylcla§lcKa boYacH.

y—-e’x-1n¢' —1+ C, )ex+(In ex-\ +C2,)ex

ex
-C,ex+C2x+exin —e xin
4, l1,2) nmylaclan oUmycbl ya uwuyiclast xos3aga epa

boUpan ean cbTy lenglata8it Wrra.

Ean cbluanTtg wxiiyony nwuuy”asTtth racHus-yeklln, $bu
nmuCaga wmnnta ya  abbbl38a o”blan laxbkl1  lopgan
ncbburcbakwng yn7l 2 ga leng.

11.4-ra8Téan ko'nTb (unbcHbl, |().4\ ~ \OM + \JIB\ —x + \AB\

.BMA uncbburckakckt ynyulaguu bokll ylanur.



11.4. -rasT

M =c(a(k-a) =<1% a, |A4]| = -ycll a,
y
— ¥—=-"N- =-yMAN0NM=\0K +\BA= X-y ,
uy h’ d
X
Coma-0,5/04| M| = 2.
Oxirsl (:en8l)kka |<24|ya |A/P] 1lar wmcbun bosll gllnéan
Mocblarw uo‘ylb, amyMa8] cXXeren8lallen§latat bobl aMarw/,.

1, nx 2 ,
)y = 21 n y - y _, = 4’
2 «y «>
2l I 4
Ay Bt
iy hy y oy

ya't, X -x(y) runksiyaéa T3balan cbrasH, blarHbH bo'l8an
len8larmat bos3/l1 ufclle. Bu (cn§latat x=y $ altal>bl:15b
yorHarrnlMa yecbarT/ ya anybl a”a eéa boYanHr.

nd 4 - Jwn o 3. 4
VO N9'-—m=— ~ 0 +m(— Yy— Y,
y y* & Y y



Ay y 9yl e3d *y
InH=xly!, 9=y. %-y=~ |,
Ay g
A<l 2 2 "
Q= = +c, A= ( +c)>=Cy+~.
Jirg \V/ AV ' y

Irlanayo(gan egan cbi2ia /17/,2; nuyblan oYaék bbutng
ncbun 1=2C+1. C—0. \all|aéa, unTp lenglata$l x=2A> yok!
XY~2 boYacH, ya’w berMgan egn cbl21y 8lperbola<lir.

11.9 11-bob8a yoUblTcba Tauablar
1 bokoTaéyntg lerlat8bl HOriiBblsb kucbl V ga t0‘§‘n
proporsional ya poer(l Tta$5a81 T pga le»kan propormonal.

bokoTabynTtg bosblangYcb rer* ~gor”bbl! kucbl P=b-k. 9

, bu yeréa. 9 -1e2lk b, /r-o'rgartak 8omlar. Agar bosblangYcb
yau”€a 1=0 éa P=P0o=b-k9 « boY3a, 1okoTanynta ( yau{ icb;éaa1
{olLbbI3b kncblw awykng.

{)ax'ob:P=PYy )

2. YmnHg! 1ya ko‘néalang boYpan kesit yu2l 5 boYpgan
poYasilll ylytaH K “acba o°‘suycbl o0‘28anna8 kucb bllan
cbo‘rMto}éa. Apar BTuinng cbo‘rli$bl amyyéan! MonTtéa blMlan

anlylan8a: Al=k ~10, bu yeréa A-cborlUxb koelllblyenii; 10-
r

sitnTh bosblangdcbh wrunHAa1 boYsa, cbo'rlisb kucblwng
baJargan 13blT awulang.

K!
LU yob:A=" -P 2)
2P

3. MolorH say(a koYéa 9 (=20 «kT7/3 1le/Hk bllan
barakaéannoséa. Molon o‘cbtlganéan 30‘ng 40 3ekunc! o'xgacb



Aay)aTtné 1e/Hs1 »o=8T7/8 8acba kaTayacb. Molor o'cblrM”anHan
30N« 2 TTUUKN KeyTeél aaylawné 1e2H8iL atalané? (8uywn§
AarsblLUK kucbl say>s barakainté *erb8i8a proporstona])

(3axob: 1,28 kT/30a!)

4, §u\' bllan loYcbnl8an balaniiHs1 /V ya a303TTy yurasg
C/ 8a 1ené sllinénk 10/Bbwng azosMa yuras! C? §a lené lesblk bor.
5>nyTné {esblkHan 1oYa os"b I'm3brb keH3b yaabT atalané. (Oa"b

Mm3blsb 1le/HE) AnY*Maé* lortmla bMan awslanach: 9 = bu

yer(la b-o‘3ba yasnl(la8l 3uy sa”aT'- balan(LLU8l, §-eikT I1wusabl3n
Krrkw3sbl)

5. 2an)lrb ko‘pnk arsownTt8 wucblanéan bin A=5T
balanéHk(la, nwng o'rlasl esa, ko'pnkHan oYl3b a*rréan bl=4T
balatlbkcla pykkb”an. Ko‘pnktn§ m2unHe1 21=20T. ArsonnTé
eM3b e§n cbl218Yw lopTé.

(3a\'ob: y-4=-x2/! 00.)

6. To§* ]ieitn§ boYa*Ha 100T8 wran ya 14 T% wranH
Ao‘r§‘osbln bor. Aéar wranwny yanT lardaHsb clayn 4-5-10'
yMéan ]Jboral ya 238 8§ wrannTy lo‘iia larsal:ibicta 206 § wranH
Ao‘ré ‘o8bw bo3lM boY3a, Ne§‘ “n3Tw, * yosblw awsalang. (1o"*
An3TT” payéo boYisbl larklblcla so‘r§‘o3bln boUYrtagan ya {eréa
larsalaclléan oraHa bTkrtalarcla uran ya so°‘ré ‘osbin {aruaHsbl
e’lnbor§a ollnta8an éeb bl3oblansr)

(3ayob:975 106/11)



7. H.akeTan!n§ tasz3am (o’Huy yonllgl 2abJrast b/lan M pga,
yonllpg 1812 esa 7 Aa leng, yotla‘ltab8ulobnTg LWaasb {e/Ha! -
8, rakelawng bosblangUcb ilet:bgt 0 (nolga) leng. Kakelawng
ogUrHk kucblT ya bayotng uar8bll|gTl e’liborga oltagan boléa,
nwng yotla‘)yortb bo‘lganclan keytalTerHaun awulang.

Acn’ob: C1n(M/T).)

8. N1$71 yer balblilan 18T balancllkclan 30T/x rerbk bllan
ynuyonga yerbka! bolalcla {asblangan. Balawllkw yacuywn®
Mnk$lyabl éeb uarab, H3Twng | yayléagl balan<llgrl HOpTa.
11871 koYarlUsblwng eng kalla balanclHplMl awylang,.

1
nayob: 5=K=—?°/(i + 30/ +18, K ekVa=63,9T.)

9. Ma’lntkl, bayoéa *«T1nTph soyusb lexbal ]1*»T ya bayo
letperaluralanwng ayintasgiyga propotonak 20 TTul éayorweéa
)15Tnln« leTperaiurast 100°C é&an 60°C pgacba kaTayacb.
Hayownpg 1letperalurakl 20°C pa leng. J13T leTtperalura8ttg
250°C pacba kaTayi8b yauiiw atylang,.

[Aayob: 1x0al 20 TT.)
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