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O'/bekrXon TwOA/IHKKa ersb™an”an Bo'ny, o r ~aavVVyovirys
Tubl T 3barllanclan bln bo‘l18n xalaAnT§ boy Ta’maydyy 3ablmyan ya
MTUTT30W Yy sainyallanua batcb bc7lryl raTton TackTyai, lallsocllyoll.
|ud, Ilextka8l ya lexnolo8lya5tkuw, ko’nuy! yu(ucllan8a axoskwuan
TukaTtTa! lallTt Urirt barpo eltosacla.

“Ta’lT 10'8‘n5lc)a’ 11 sonun ya “Kac!rlar layyorla$b TMMy clazlurl®
wny fabn! ylwsbl nalfyaslda Ut ly—exnlka LLHT~yoll yu(nsalanw xal,
x0‘]al8gi8a laclbk cplub yUTCHY-—1158 (1>y nyopaws3b bllan Wyly bo” ‘s
ekan1181IM1M8 abarwyal!) F'obora or[1b bortosck

OlfNy o'uny ywMWannt” 1lexTka yo‘nallsbl bo'ylcba bablayrlar
layyorlasHnt8 yan8l o'sny reMas« ya <la3(urlancla koTpyu(er ya axboro!
lexnolo«lyalarl bllan wublasdb”™a, axborollar8a /atonayl|ly (exTk yosllalar
yorclartcla (sbloy bensbua ya ww lablll cpl3b”™a, atally TasablarT
yecblzMa 3onll nanlarT laelb)a ulllisblua kalla e’Hbor saralluan.

M3bbn oYwy so'ManTta, 2011-yll Ilasdicjlan|>an o'uuy relasl asgsla
5320200 “Masblnasorlfk leltalo8lya3l, TaszbTa3orlk 1kblab cblc|lan3Hin
Mbo/bl3b ya ayloTallasblirbb™ (a'llT yo'nallsbl, abuTr.yckk 6 4a Eexwka
yo'nall3b lalabalan wvcbun bel8Man8an 18 koarll rd aso3lcla 3-3eTe3bla
oYHacHuan labora(onya  Ta3b8'mlo(lan wucbun layorlan8an bo'llb, un
Tosbken! claylal lexwka wuwyer3kell/la 13blab clriclarlly,an, OMy ya o'rla
Tax3m3 lafTt ya2lrMi$p 1lartowclsn 2012-Yill M-tan”a”™ 102 3orL
buyrn8‘| bllan (a3cMukTuan "OMNy TaleTalka” lanTy naTtunayly o'uuy
Nazlunclay] “"baboralonya 13blan TarTtuw ya 13855bd1 ell3b bo'ywoba
ko‘r3alralar” cla«l (aymya elluan tay/unlarw o/. kblua ol<*an.

b'sbbn 0'yny uo Manta laboralOnya l¥njariclaél 3onii  bl3oblasb
Tazablanw Maple ck3wnckT Toyclalanlb koTpyulercla yecbl3sb ucbun
ToO ‘Yallan8ar..



K1K18H

MalMbn o'yny yo‘llanta "OHy Tnaletanka™ larclan laboratOnya [$b-
lanmn bayon ullxb™a wuncla™l Husoblasl n3vHanw ually TaCetamk asos-
’a3bT Taasac! ullb yo’yHtauan bolaa Tuwolya TasablarTt yecblsll usm!i-
lan ko‘raallliian ya koTpymlerclan [loyclalatan ucHun Maple claz(rlan
(wr/ran.

Oo'Manta "OHy rrllletanka" lMamng8 natmw Ty o'yny (Ja5lunc)a8l
“baboratOnya BHBEnN ta/TnT ya lasHK em3s/l bo'ykba ko‘rsavnalar” clal
Jay8lya elli™an Tayrblar bo'ykba 9 la laboratonya IxbX3n boral bo‘llb,
vncla uny”~a»! Taszablar yonl~an:

1) CblZarn lenylatalar mueTa3w  yecHnrnn!, ck(errwnanlwng
ulyTalnlya leskarl Tann$aw Oamss nsulliia loplzH,

2) Aluebralk ya ranlsenckT len8laralarwily; WcH/nTt mnynbly blzoblas
n3ullan,

3) Ta)nba nalyalancla lop/B>en Lilytallarwn8 o'ruarnyeHMNan orastla8Sl
bo8‘lar!>HT bayran] ya blyuTon Tlerpolyal3lya ko'pMacllan yonlalnlc)a
tOp13b;

4) Ta |nba na(yalanw8 cHTuH ya paraboHk bo8YanT3blw auilasHcla
K1cblk kK=eclrallar n3ull;

5) Awy, tle8rallartlaynbly blzoblazn wsullan;

6) B ITic1lya 1kktcbl Tlarfbl ocNey cHITererwalln8lara ya <MMTererslal
1nuylata 513lerasl ncHun '4o3bl TazalamT yecblnHw (aunbly bl3oblasH;

7) Xu3nsly HosMall clTereslal lenélatalartm lac|nbly yecblrTw 1o‘r
m3nlicla JopBH;

8) Kn/alll8an wnynba Ta ’lutollan8a asos3lanlb korrelyalsion Jaclyalmm
LL213H

9) Korrelyalsion Jaclyal bo‘ykba HO‘8‘n cbwul ya lkkincH clara)aH
reéressla lenlaralanw KKbl K Kyackallar nsmHiia atu!asH.

Har blr laboratOnya 15bYa81 bl3oblasblar™a k>yclalawlacH8an Mapk
aaslvn atallanwng §los5any51 Mwil8an.

Muzlayl 13HlasH ucHun HOpsbinular bolwiicla Har bir laboralonya
Bbl ncHuN lopsblnylar benl8an.



CbwuyH unn<platalar 8$(eta8lUl yecbl3b
Mapk> (la*1nntn”™ buyrunylan:

nKb(4luclen([ barmarAluebrn 1)- x(wlen( pakeilSlan Mr/uf  al%ebra
ntallart ckacpnxk.

A= « 1,22>|<3,0,1>|<2,3,2» —A Ta/rHxam elerenllarinl
mxlvnlan bo'yycla yorllxbl;

Al2,1] —A Tmlr3ant¥h 2—xa/r vxivncla)oylax%an eletenUT
aTaxk;

MTor(A,2,1)—A Ttalrlxan't% an eletenH%a Tox nuwtoNT bl.yoblas;

Oe{ernllnan((A)—A TW rHwT Nle/ertTanin/ /Hxoblaxk;

A.B —A yaB Tulrlixalarnin% ko payllaxLl;

A n(—) —4 Ta/VHaNa lexkar/ TMrixunT loptl;

$o\\e—den%luntn, LmPaulrl/k ya len%latalar xlWetaxM e M Tw Tlop/X/;

Taln(xa8a /exkar/nrmriixa 1oplxk;

1nyer$eTu(or(A>- Turw oynax/c/a A Tlrnxa™a lexkarl TlUrkixa op/xk;

CallllanEHwwa(on(A;- ken‘ayiinl%an Tnulixa mnckmn Canxx nxmt
c/o Maxk;

blnear8olyeTundor(A)-7uror oynaxlla Camxx wxulll kelta—kel
KaJanxk\

WL(Iwg»1u)  pakel'y{a%! cblrw al%ebra ntalar/T ckacprux;

A:=1alnx(3,3.]2,2,1,3,2,--1,1,~1,11) - ynlb(lwa)8)paxkeli<la Tan Tixat
LWrlar bo'y/cka yaxLUxbl;

\Y14H('|nalé):a(lclrony(A,1,2,x) - | Taln(xatn% l-xalr <leteniianT X
€ Ko 'paylnb 2—xalr¥a ao "XblIxk;

T«(ro\y(A,1,1/A111]) A talnIxanl>u !-xarr elencnllar/r/ Q| |
eletenn%a Ko ‘HXK;

« |1b(bnal”): clel(A »-A Tanxan/c/e/erttaniw blxoblaxmn.

Maple 1llasluvnnry, bltcbl oynasla CYH-+k 1u8talan bHan uo'ylacHuan
“>" 1aklll bel§151clan sa0‘n8 buyrnuyw yo/b, nw ox!n8a “ ; ” w yo'yarw/.
Buyrmuyw balan«n wncbun Hnler W ATa”T bo$lsb kerak. Yanul ka(r ucbun
(aknr “ =* beldAq ao‘yl5b ucbnn O  plkkO‘raTtTaTt bo3anvx. Bn xalmgp
buyrny, yo213b ncbun P5 1u8taw boxarwr, Talll Fensb ncbun bu 1mn8taw
cla\ 1a bokarT?:.

Maf>e<1l Clax$ wusml™a ko'p notadurnl cbl/~MH len8laralar
B515%eteblM  yecbl.ub, yuuon larlH1  clelernHnanllart blsoblasb ya
Talnl5a8a le$kan Talrk$a Jopibra o'rawsb.

Kela:

1.1. Oan$5 wmnMa ebwl]H len8laralar 3bleTa3T! yecbl3H.

1.2.Can38 wunsmMa clelenmmnan(w bl3oblasb.



1.3. Jarclan-Craiika vicla Talnl$ana (eukan Talrksa Topub

11. Cur¥|1M1en8latalar :w(eta$w lOana» ww/la yecblxb

CbTuH aluebral'k len8latalar 518(eta$bl yecblbMa keny Zlarupliugn
(lan$8 meuH an:y, yeebls nanHan uurmblua Tansmb bo'Hb, unT.y, Toblyan
8Hnclan lboralkl, notablutlarT ke(ta - kel yo'uolsi yo*H bian ben!uan
818leta o'/ ka ekynyakT bo'l8an po§‘omaH ( ucb burchakil) mmMetaua
KeKTblk Bu kKoTpyu(cr xolraz™an kararaH rayl5Ma T[oyclalamsb
nnKornT beracH .

b'3Hbu

&, X, +a]2x2+alx3+.. - alk, - &

a2zXx2+a2dx, +..+a2xn-b (1.1)

Ko ‘nw &clhas8l cb| 211 lenuylaralar 5151etab! po%‘onaH ableTa ckyWacl,
bn yercka k<n, aub 0. /-1,2, ..., K

A8ar k=n boYka. n Kollla (1.1) M51eTta ncll burckakll ckyfaJi.

b'oTa'kHNKNT Ke*Ta-kel yo uyollb bonsk, azo3an. xkyetacla ektelllar
alta8bvn$blar wullisb yornarwiia artal8a o3blnblk Bu ekTtellar
alrtasblTt8blar§a upylclalar Kiracl|:

1) 51$letaéa 1e815bH r3+aan kkka kn§latawng o‘rww a\taskun.ub,

2) len8)artalarclan binnTé Ier Jkkala LSLILW! nolclan FaruH 157al»an
son8a Ko ‘payluisk;

3) blror lenuhtan X bar [kkala L18rk,a, blror son8a ko'paynriuan
|kkTchbl len8latanw§ To3 L15T1lanw 1o.4bl3H.

BerMuan len8latalar mxletampay! ekTelllar alwa51/in$blar nalyamcla
Ko3l bo48an 515letan; berlan 5131leTa8a ekylyaknl boH3blw a’toX1ay
TUTKT.

OcJorlyl K ncbmnn unyXda™ cbl/k[111en8latalar 5181e1a8T1 yarayriu/:

Benl8an Cbl2111M len8latalar $13letasl yecblT«a e™a bo'Ti3bl wucbun
3bletanT» nota’lmutlartt8 koelTlbenanckn LWryan A Taln$a ya
barcba koelllzenllanclan, ya’w oroc! bacllanm bi5obg,a oHb LW7n18n Ab
krm»aylnl8an TaTt3a ran8lan 1en8 bo‘H3bl rarur, yaw bu Tal:nzalarnTt§



Har binclan (urM~an 1o‘ritcbl (@rHbH (kYenblnaKan bnobl noHan lasH
bo'M3bl kerak: r(A) r(Ab).

AylayHk, benl8an 3bleTack au ® O (yelakchbl eletenl) bo43T, akx
bolcla x, oldtl1a81 koelllblenn noWan laull bo‘18an lenlatabl blnnchbl
len8larta o‘nn8a Ko'cblrarwr.

5l<>letam« bTncbl l1cn8larablnln™ barcba koelllblenanT awu
bo“Hb,

X, +J1,X, 4b,3x, + A4x4=6,5 1-2)
len8larabl bo™ yllarTr, bu yer/la.

ma' ey =23,4,5.
T aj

Bn OpM8an (1.2) len™Mara@an loyclalan)b, yvuoncla8l ~eTanTé
uol8an lenS8laralaricla8l x, clalnal>b8n Haclt yo'soH3b TuUTKT. Bunt§
ucbmn (1.2) lenelatat kelta-kel a2\ «3l ya 41 Hléa ko'paylTb, ITkK«
raylsbcla Slfetawn8 |kkwcebl, wucblncbl ya 1o0/1Tcbl  ler,ularalanclan
aykarwr.

>alyacla r||/|y|ea§l ncbla len8laralar «i”~etaMmT boal uflarmvr.

y
a X2+ N )x3-* cr%%x* - c*gz- (1.3)
'ib/.gx—i: L A<ta,d . =r/f, =

LC7'2' r2+¢/.,, x <+ <ad4n | Fa.** m

bn 815letaclainl c/(\’ koelTlblenWar
' Y

af} =a. -a..b. (' 2,34,/ 2,345 .4)
Y y 11
fortmla yorclatkla bl3oblanack. Enck (1.3) m3kTtawny blanchbl
len8laTtamT ua bo‘rb,
Xy b1gh).g o4 4 =74 15>

len8lartaw bosl yMarTr, bu yercla

1K. m (/=345

(1.5) 1en8lara yorclar|cla (1.3) 3151etanTt8 kcy I8! len8laralanclan x2
bl, ymuyorkh8XEk uci/la aso51l(a yo'yokrw?2 ya uwyllla™N lenularalar
~N{eTasbl (oparrmr:

/(“;fx 4 IEPX n = 2
3 3 - B Vd C-6)
43 3 v *4A*A = 845

bn yer(la



a'} a'»" (1=34 7=345 (1-7)
(1.6) 515>1etaun@bTncbl len8lataslTt 23 Eabo‘Hb

X +/>g%))(4 :6225) (18)
lenélartat bo3/l1 uyfarwr, bu yercla
b2 = -4. n =4,5)
Bn (1.8) len8laTta yon/latbla (1.6) 513letant8 |KKTcbl len8lartaswan
r;wyo"yolarl?. blalyac)a
alg'x, -=ag’
len8lararn bosl yflanur, b yeriia
04 =@7f - aff 5 (7 - 4,5) (1.9)

Sbvn<lay ullb bl/ uaralayol»an 313letastl wnua ekylyalenl boYuan
Anykla81l mckburckakW cblrwW lenularalar 3bietamuya oMb kekMk.

X, + /=% + yx + H,X. = A,]
+ + o 4 a'l (1.10)
*y
aMxa ~p

Bn (110) 513letaclan (byclalawb noT’luTlarw, kelta-kel say 1claElclia
{opaniir:

or ¢

JT a
4 2R (1.11)
K T Pk — bgxy
X2 = by — bixg - bixg
e = BB P4 — bpo — b,

BeTak, yuuonéa kelllnl8an Oawu33 wusmbla 513letawny, yecbnwT
1opl3b 2 fAlsrclan |boral boYar ekan.
018‘a borib - (1.1) 3151etar ucbburcbakil (1.10) 5!31eta™a KeKT3b
Oruaga uaylisb -(1.11) Normlalar yorckriuéa notayut'.arwloplsll.
Oanz3 m3ull bllan notaYmTH n la cbiraH aluebralk len8laralar
515{etaswl yecblsb wucbun balanlacH&n aniinenk atallaTtT8 rruc™or!
unyMaylan boral



M3+3n2n)/3 la ko'pay/in3H ya bo‘IsH,
(2n’+312-5«)/6 1a uU0'3bl3H.
Xusunzarn:
a=2 cla,(23+3-222)/3=6. ko‘paylr3H ya bo'T13b
(2-23+3-2 5-2)/6=3. 10*31Lub,
//=3 cla, (3™+3 32-3)/3=17 ko'payln3b ya bo'M3b
(2-33+3-325-3)/6=1 1 10'3bl3H,
> 4 na, (43+3-42-2)/3=36 ko'paynnsb ya bo’HsH
(2-44-3-42-5-4)/6=26 1,0'3bl3N.
1.1-tazala. Benl8an uywuybla™ 513letatr Oam33 wmsllicla yecbarwr.
Buwnuy ncbnn notablurnlarw ke(ta-kelyo‘yolat!2. Yelakchbl 3alr ucbmn
blnncbllen8laTtaw Janlasak boYacH, cbmnnkl
«o =27 0.
Ma2x, + 1x2+13x, =0
€3, + 14x2 + 12x3=18 (112)
ABx, +25x, + 16x, =39

Caunz3 18Il yorclarl(la yecblsH wcbmn 815letawung salrlar bo‘ylcKa

koelllblenHanw ynyMaukba beluayrt2:
«||2n2 7,«BB=13b\ = ()[ 11
aA=3,02= 14,«2, 127, 18[2] (1.13)
@l 5«32=25,«33 16*3=39[3]

blM3oblasb |arayow uuyXbutih bo‘Sac/l

(0)1"a bonsb.

1) (1.13) ch8l !'—3alr eletenllant «n=2 8a boYaniir, ya't 11/2:

1, afl/an . «|3/«11 N,/«n) =1, 7/2 , 13/2,0/2) (1.14)

2) (1.13) nTy 2- 8Incla8l «21; 3 eleten(w nolya aylanfnsb mcHwn,
(1.14) n| «2r=3 8a ko'paylnb, [2] zalr eleter{lanclan T03 rayl3lkla
ayTawl2 ya’'t [2] <1.14)«1; ,
a A A—2|= B

«((":: =al2-ananlan = 14—3(2/2) =7/2
«Of; = B «2q3/{1l=12—3(6/2) =—15/2

bt , =h,-«2*101 = 18-3(0/2) - 18

JeTak, 2-1en8lata KoelllkenWan:

(0,7/2,-15/2,18) (1.15)
bo*lacll.

3) (1.13) nT8 3- zalrcla8l «3l=5 eletenlTt nolua aylanlnsb mcHwN
(1.14) w «3|=5 ”"a ko'payiinb, [3| 3alr eleten(lanclan T03 raynsMa
ayfarnl2 ya’'t 1 3] —1.14) «3,:

N"3=@ —31=0

«02 X" Bk/11=25-57/2) =152



a B— ~"3AI¥N ~ 16—5(6/2) —33/2
b% =b~"-a3b]J/an =39-5(0/2) = 30
OeTak, 3 -1len8lara koedl(8en(lan:
(0, 15/72,-33/2,39) (1.16)
boYaw. MalYacla [op/1Nan yan8l koelTTBlerHlar asoslcla Lyylcla8l
5181etaw boall afarwr:
rx, + (7/2)x, =13/ 2x, = O
+ (7/72)x2 - (15/2)x, = 18
15/ 2)x, - (33/2)x3 = 39
Bn 5181letatn8 koelTnsenllan:
a,— 1 a,2=7/2, a|3=13/2,1, = O[1]
«2r-0,a22= 7/2,723=15/2,/b= 18(2] (1.13)
cn, 01/~ 15/2,a43=-33/2,50=39[3]
(1.13) n1 [2] - 3alnw 7/2 8a boYarTr. Bu len8lata koellll13enllan:
(0,1,-15/7,36/7) (1.18)
boUasl. (1.17) 5151etant8 3-len8latalanclan x3 noTayduTw
yo”~oH3b
ucbun (1.18) M1 15/2 8a ko‘payltb  3-3alr koe(lllsenllarclan TO5
raylabclaayth, AnyX)a8l koelTH3enWar loparl?, ya'w [3]—(1 18)
©, 0, -3/7, 3/7) (1.19)
Kialya<la benl8an 513letaw smnylcla8lcba yoTarTr:
X, + (7/2)x,+ (13/2)x3 - O
{ X2 - (15/7)x3 =36/7
- '3/7)x, =3/7

(1.17)

Orsa”a uayWsb.
Bu ox]r8lL 315letaclal] 3-len8lataman x3 silytallT 1oplb bu azoslcla 2

lenélaraclan X; w (oparwx. Toplfyan Xx2ya x3asoslcla 1- lenularac)an X.
niroparwur:

x3=-1

x2=36/7 +(15/7)(—1)=21/7=3

X,= (-7/2)(3) - (13/2)(-1)=—-8/2=- 4

Benl8an cb|21alllen8laralar 3Bl Ta3TT8§ yechlTK
XJ= -4. x2=3,3=-1



1.11-M aple Qa5lunrk
1) Cavaa wuxHLa yecblBk:
>~"NyblnearA”ebra):

2 7 13
A =«2,3,56>|<7,14,25>|<13,12,16» = 3 14 12
525 16
(0]
l) :==<0,18,39>; b = 18
39

2)ken%aynrh%an Tm TaaT 1unxml.
> Ab:= «2,3,5>|<7,14,25>|<13,12,16>|<0,18,39»;

2 713 0O
Ab:= 3 14 12 18
525 16 39

8'lW eTayecblT%a e%abo TlakT aunaly ya ken~ayr™an
Talnlxalanun% ran&n/ len%/%llan aTcAUyTrT.:

>Kank(A); 3

>Kank(Ab); 3

ayw/y ta(rma~a Can.u$ wmnHN/go Ta.uk:
2 7 13

Can$$lanEutlna(lon(A);

oo 3

> CanbS5"NanEINInM na™on(A,, Te(Moch, = PNac™MonPec,);
27 13
07 -15
OO0 —3
> KeclucellKoyyEcbelonPort('<|>'(A, b));
|]|100 -4
0O 10 3
[OO1 -1
2)KEM CNYT1KNCAM tcUrllayoblaTtlla yechbl TT HOp/.uk
I



>T«||T]; YH11|(8(wk-n(]1;WcarAl[>cbral):
>A: - «2 15>|<7,14,25>|<13,12,16>|<0,18,39»;

2 713 0
A= 3 14 12 18
525 16 39
-4
X:=blnear8olye(A); X =

Cbl21s111enularalar 5151ema$rl, ken8aylinl8an Talnls3a aso5lcla Twm(or
oynaméa yecbltbllopl«b:

> Ll near8olyeTunlor(A);
TV v eeeee e MDA r* T

-1

<
5
Y
(e}

EncH sauylcla81 To'N notalUuTH cbl2Wf1 (en8latalar $HetanT§
yecbl TT ker{ayllri8an Ttalnl$abl a>tawcla ropdbcla™ arallar kelTta-
kell|>1l11 Maple claguriclaO aTtbw Ko ‘rSalarmH2.

X, =5X2-x 3+ 3x 4=-5,
2X, +3X2+Xx3-x4=4,
3x, -2Xr+3x3+4x,=-1,

(5%, +3x2+2x3+2x4=0.
1  Oame3 wnHW uoMlasbcla atallar kelta—«elllE>n1l balandl



1.1.2-M aple daNlnr
> re$larl;yy|{H(B1n(lelum[brearAl|>ebral):
>A =«1,2,3,5>|<-5,3,2,3>|<-1,1,3,2>|<3—1,4,2»;

-5-1 3
2 3 1-1
3-2 3 4
5 3 2 2

a)a.uoxly Tlrmna <lelertranHT MBoblaxii:

>(1l:=0elertTan{(A); =67

b) keny,ayirH%an Talraa ncHun @Sumsa TMNNTy wnalar kelllw-
kell%Ll becyansW:

> \\|| (1w 110
>B:=T1alnx(|[1,-5—1,3-5].[2,3,1,-1,4],|3,—2,3,4,
-1], [5,3,2.2,0]|);
ri-5 1 3 -5
2 3 1-1 4
B:
3-2 3 4-1
5 3 2 2 0
>B[1,1[; 1
1-5-1  3-5
>Bl:=miro\@11/8[11]; 8] . 2 3 1°1 4
3-2 3 4-1
5 3 2 2 0
1-5-1 3 -5
>B2:=allclnT(B1,1,2,—B1[2,1]); 8o 0 13 3 -7 14
3-2 3 4-1
5 3 2 2 0
1-5-1 3 -5
B3:=aclclro>y(B2,13-81[3,11); 83 = O 1B 3-7 1
013 6-5 M
5 3 2 2 0



> B4:=a<1(1ro\y(B3,M,-B1|4,1]); $4 ==

>B3[2,2); 13

> B5:=wwunlroyy(B4,2,1/T14[2,2]); ™

B6:=ali«1lro«,(B5,2",-B5|3,21);
B6

> B7:=ac1(1ro\y(B6,2,4,-B5|4,2|);

B7 =
>B7|3,3|; 3
> B8:=T14lrcT(B7,3,1/B7|3,31);

B8 :

1-5 -1
0 13 3
0 13 6
0 28 7
15 -1
0 1 3
13
13 6
x| 7
1-5 -1
3
0 1
13
00 3
028 7
5 -1
o1 °
3
00 3
7
0" B
1-5 I
3
01
13
o0 1

-7 14
-5 14
-13 25
3 -5
7 14
~73 13
-5 14
-13 25
3 5
7 14
13 13
2 0
3 -5
7 14
13 13
T 0
27 67
BB
3 -5
7 14
13 13
2
0
T
27 67_
13 13



B9:=a(blr(1(B8,3,4,-B8|4,3]);

B9|4,4];

B10:=1tnlrut(B9,4,1/B9[4,4|); B

67
39

BO m=

10

-1 3 -5
3 7 1
3 13 13
2
1 0
3
67 67
0
39 3

00O

Yelakchl eletewlar afomcla afodly nllirk3a cklertran Ir 1blsoblaskK:
> BI1,1|*B3|2,2|*B7[3,3|*B9[4,4|*1; c! :=67

2. BerMuan 515l1etawno

kenuay Tkl an

Talrk5a3l8a Cawms» wmsullw

uo'Masb kelta-kelw Twulor oynankla ko'rballrwir.
1.1.3-M aple la$(unrm

> rc>lar(; «M M mkk'nlbrtearA”Nebral):

> Ab :=<<1,2,3,5>|<-5,3-2,3>|<-1,1,3,2>|<3-1,4,2>|
<-54-1,0»;

| -5 -1
o3
T 32 3
5 3 2

1nnear8ol1\eTu(or(Ab); (1.1- rasT)

-5

4

-1

0



F B ORI xRN s <

o
o5
ES

KOLMPRA |

w> | UbyE*55p

I. 1-rasr.
Can58 wmwHcla 1lopl8an  o\1é» Ta(nl;>a asdblcla Mw”an ekylyalenl
5151etanl TutOr oyra5lcla yecblrwT lopkb( 12- rasr):

? * balye <be *y8«cT o ewrall'on» LMHO» Ecbebn Port

1mco; 5y»1B»0 «I Tun3&Ksar» M
1% 4 3 = oerV)
0133 -7 oM
00 3 2 0 Q¥

cuyu/lon;
00 0 67 -67
39 13

*1-5*n -~ + 314-5

EunaBone ]
BT +3m+~ c-n
ir3 Shex4
67 67
39 B

Qe Letaox



>a' 3y34*;» ol Cunay»1s: M4%c

w oge o= g T =
xy* xn V- 3%, 1,
«Q0t/en 1o
14x? =+ mr, -/rn - n |esFatk>m*
0 Q,=0Q ~1mM-xH1
T3 S
a7 -67

39 F4_ 13

N -AN2-n3 —+ Bu, |  Kd1*Mork
11~ + 1A, 7 x,- 14
_ [ 5olys x[4]
3n3 -m2a4-0
no- | Solyc 1
Cbongc kbo Takux | | Canco! |

T $olye ||)e stueH» olema<tor T HavllolrclonNarT

YEARYY *FH
PNy AN 4 a4, > m
' »T1A11r»
.n -
w7 13 na = 14 *01*« y:14
= 3roK« »P1
3 12 nn = o) <« v
na =
n, - Jnp += 3 4" >
Cuncbonr
13 72 w3 0-, ., - 14
2 bvob/e y[4]
. -3
4 ~ | 50KH y[3]
;' 3nw -42] |

| Gt |



(3BreP 2.loM»> & i

~n2 4 3 “oml

x\'ox2 ‘aok-s 4.K1
.o+ s 7 = »oMe «[5l
*olve K2)
v
g -
"X2-fl, 32
<o ~
m-4
g b4 |
*
3 T solysd |
( boble>:[1} |
[ SJTENTT ]
| Clionne 1be meXii | Camce! 1

IT. Solye A'c yrdle.T »Mavllkem» )mKo/ 4 sbrfamm
L/ ytand T =an

*1 S/pe |
30 ™MD | x@A2 v =f] A
I/\4_* *

P Enstic
I Soyec x*1]
| 501/cx[3] |
I_ Solyc x[2] {

I Soybx(1] |

| @™

Cbonpe kHc Toknx- ( Cancc! \

1.2—rasT.



1.2. Car=$ n3umlkla (le(enn)nan*w lwobla$H
Oelertranllart8 1al|bl (3alr ya wslunlar 30w) Kalla bolyancla
ckretunanlarrt blzoblazsb  a)yT boYacH. 8bunt$»  umcbun bun
ckYerttanOarw Oan33 u3nH asoH!cla blzoblasH uplay Bu m3mbl naTtuHa
3lfalicla anyMau! cklertranl ncbmn bajararwr.
1.2-ta$ala. Cwiclail ckHertranlt Oans33 nsvH asoslcla bl3oblans§.

2 7 11

(1=7, 14 19

5 2% 1§
YecMkb. Oaun33 nuvll bo‘ytoba wuckburchak clelertinanl bos/1 all3b
ucHun, éelertranlwng8 bo3b clho8omal eletenllant | uya ya osMan

cletenllanTt nol8 ayknWrarwr.

Ber/luam ~ektnHnanCéa”™! binncbl 3alrwny yelakcbl 1 2*0 eletenlbl
cklerttanl bcBBlchn Ja3luarEa cbiclararwy/:

| 7/2 13/2
=236 14
5 25 16|

bos/1 boYuyan (le>ertranlcla blnncbl 3a(r eletenllanw ke!ta-ke! 3ya 5
larup kKo‘payltb, TO3 raylslula 2- ya 3 3alrlartny eletenllanckn
ay'rartnr:

1 7/2 13/2 ;
<=2 0 7/2 -15/2
0 15/2 -33/2

Bu ckUetHnanlTtn” |kkTcb! 3a(ncla8l yeUskcbl o\\’ =72 bletenlT
cMennTaT tely131Iclan la$buanua cblyarart/.:
I 7/2 1372

«&-2-(7/2) 0 ' -15/7
[0 15/2 -33/21

bo3ll boYuan clelertrankla XkTcbl 3a(r eletenllanTt 152 8&a
Ko‘paylTbh. To3 ra¥l&xla 3- 3alrclan sy Tarw?2:

L 7/2 13/2
¢ 2-(7/2) |0 | -15/7
O o -3/71

¢

8]l boY8an aelerttanl:nt8 o\I8l HalrX'a8l yelakchl
eletenlT! ckuertTan! EIN18>clan lazlv)an8a ebluararTr:

1<)



7/2 13/2 ;
a'=2-(7/2)- (-3/7) ! -15/7!
o !
HoslM boYuan clelertran! Jlauona! elewen(lan 1 3owiian ya cKa™ona!

of1cla8l eleten(lan O clan bora! bo" 6l ncnmn nwn8 ulytam 1 ua leHS.

Ne(yacla abob)y clelertrarm Ly Taun yelllkcbl eletenllar ko‘paylrasXirl
1bora{ bo'bl K

QuAlLCy 1 (772)- (—8/7) =!=—3.
XcleH 3bmwn8(lek Oam33 manH bllan uoluan <lelertranllarw Haw
bl3obla3b TUTrnNKT.

2. Yusoncla8l Oan™x wwHn! unx« LWrmbl clelertranl mncbun bl3oblasb
Monmwla3rl beranir:

a\l a[: mma )\,
a2la2 ... al

Bn (kYerrtnat niytai Oan33 wm3mw uo Masb |arayorHéa
atc™anall™an yelakcbl eletenllar kopaylrtaslclan boralbo'lacll:

An- 11
¢/ =idexan = c\ |a 22 «33 -0

Bu yelakcbl exTenlarT unyMa” fonmmlalar asoslcla blzoblayrT?.:

N, a\1ms /=23,..., n
a[)' =a, - a, K /= 2307
P = asp sagd 72,3 wn
/=2.3,../?

A7ar berfM”™an clelerttanl yelakcbl 3alncla8l yewkcbl eleten(
«n =0 bo'3a, bn 3alrw yelakc!'tlektenl nolclan Mar<{! bo‘18an 3alr
blMan airtasburalTn7..

B cknernmnatw Oan33 un3nH asosla Mapk 6aswn/la bl3obla3zH
kelra-kell 8 Ko‘r3alawl12.



12-Maple da8{unrk
DriIxnlc/a ko'rza\%an Tlalllbl bo'ykka W/xoblaxi :

> re$@r;\Y1(HHnNals):

> Ar=Talnx(||2,7,13],|3,14,12],|5,25,16]));

>A[11L 2

>Al:=tnlro\y(A,,1/A|1,1));

A2:=acblroyy(Al1,1,2,-3);

A3:=al)clroyy(A2,1,3,-5);

A3]2,2];

A4:=tnlro\\'(A3,2,1/A3[2,2]); g =

2 7 13

3 14 12

5 25 16

13
2
314 12
525 16
7 13
2 2
7 15
2 2
%5 16
7 1.
7 y
15
2
15 33
2 2
2



2 2
—a<l - ;
A5:=a<1(lroyy(A4,2,3,-15/2); A5 O 1 S
0 0 T
11 _12
2 2
A6:=Tnlro\y(A5,3,1/A5[3,3|); a6 = 15
0 O 1

>11:= A|1,1|*A3]2,2|*A5|3,3|*1K((A6); o/ = ~3

2) Cau!>blanENTra<lOn ataH wboxMwu topluan Tl rHxa
c/e(ertranlbl blaoblaaH:

> re»lars; n'll ~blnearA”ebra):
2 7 13
A =«2,3,5>|<7,14,25>|<13,12,16», » m— 3 14 12

525 16

> A:=Can$manEVrwnalut(A);

>h:=MNelertranl(A); 1

1.3. Malnl3a8a (e$kan Ta(n(3a «opkib
Te3kan Talrk$a 1lopl$bwing KkIXT vxulrm berarwir.
1.3.2. Ponnnla bo yZXKa lopXb.
1.3.2. .larclan-Canb55 m3mbla Teskan Taln[$a wplsH.

1.3.2. CbwiuM len8latalar 5151eta5l le3kan Taln!sa 1opIxK asoméa
yecblkb.



1.3-ta$ala. puyllau! berfMuan A Talll.yaua 1eS8kan A Tarrksawl
loplnl.

14 3 I
niz2 -14
17 1-3

1.3.1. PortHla akosréa (opkb
A Talllsaya lebkar] A ' Talnlsaw umylclay lortmla asoslla loplla(/l.

An Al A,

ne n2 a2 (**)

VA= A,

By wucHuncbl larHH1 A Talnl$a8a (e3kan Talnlsa loplsb 1'ormlasl
bo'Hb, bunaa /1 =clel(/l) - A ta(nl$a clelertnanil, N14// 1,2,3) elcten(lar A
clelertranltng8 am (// 1.2,3) eletenllsn™a TO0A keluycbl al&ebralk
10 k1nunycbllan.

Tesikan Talnl5aw (Opl5b mucbmn A Taln!*a clelretranl| A T (urarw/
ya blzoblayrtnr, 30'ngra ntng§ al8ebralk 10'1cUruycbllanw topart/.

) A Talrk$awn$> rlelertranu bl3oblayrwir:

14 3 |
A ck-1(Ay 222, )\ «clgA 22* 0.

7 1 -3 |
2)Bu bokla A ltaln!zant8 eletenllant rlellA) cle(ertTanlnTt8 au
eletenllan8a TOK kelyan A4 al”ebraxk (o/kMruycbMart sam\icla8lcba
lopartl/.
. 1el

L a-Aan(n"1s 1
10 -

219 -



|2 - .4 3

1-1) =9, A (T
[
5 ' '
T(ra 3,
2 -1

A Talnbawrw (lelertranf ya A, al”ebralk HO‘1clMruycbllantn2
LUy Tallarlabo&lda uyny!ca™ A 1taX!la@l yorartr:

( &2 12 (21 511 -1/11n
A =12 A2 &2 /22 -19/22 3M1
Vo2 17/2 -10/2 & 172 -s/11,

MaTmnmaca Tle3skan Talnl&a IlopXKb lortmlasl yorclarrHela bl3oblasb-
wny, Maple (la$lvnn! berarw/.

{31-Mapi1l (all url
> rexlarl; \Y11b8ullenl|bincarAlp,ebral):
4 3
>A =«4,2,7>|<3,41><1-1,-3»; A. ' 5 1 -1
7 1 -3
Benl8an Tcvnm\anuuw, glenninani! bixoblauM :
>(1:=Belerttanl(A); a :=22
1(eaKan Tan/laaTtw, eletewlan
>Al1l:=(-1)n(1+1)*MT0Or(A,1,1); AH -4
>A12:=(-1)n(1+2)*MT10or(A,1,2); Al2 .- -1
>A13:=(-)n(1+3)*Mwor(A, 1,3); A13 =9
>A21:=(-1)n(2+1)*MTor(A, 2, 1); =21 =10
>A22:=(-1)n(2+2)*Mwor(A, 2, 2); A22 =_19
>A23:=(—)n(2+3)*Mwor(A, 2, 3); A23 =17
>A31:=(-1)n(3+1)*MTOr(A, 3, I); A31 = _o
>A32:=(—)n(3+2)*MT10or(A, 3,2); 1R _ 6
>A33:=(-1)n(3+3)*MTOr(A, 3,3); AZ3 . . 10
W Kwy TcMn3aTt lopaA :
>A =« A 11 A12A13>|<A21,A22 A23>|<A3 1, A32,A33»/<1;



2 5 1
Tr 11 "1
1 19 3
A
22 22" 1
9 17 5
22 22 1

1.3.2. Narnan-Caum wnumlkla (c3kan wa(n(*a (opkH

Benl8an ymuyon (arHbH A Talrk3a™a (eskan B=A~lTa(nl$aw Ilorclar-
TalrkSarm Lrarwr.

‘N av mm®ln e ML M2 Af
a,, ¢, ..d,, : !'I2| b2 .. ﬂz/l

mb\ bn2.. bmy

Bn T1alnlbacla8l A, - // 1,2.3,. ,« eletenllar bosblan”~YcK bolalcla
blrMk Tammxa c‘rw(la bo'Mb, A Talnuaw bIrHk Talnl5a»a aylan(1r$H

blMan le3kan TanH3a eletetlan§>a aylaracll.
N n
10..0 a At YN LN

01 0 a[nl.....a'? - ") A D '"hgfl)

0 0... 1a'? Ay & M1 /B1... .06V

N\ 0..o :c /—..n(||1|)

ol.o :k; & g

,0 0... 1 : /,(l'»
4 n n2 nn/
Bn alta8bllnbb eletenllan suylcla8lcba bo™NHasl TUTKLW :

1H>
My =a** 'y * 1, A=12,.n;, /=A+

A=12./7~ /- 12,17
<'=<m' -«lal'/Yarl\y

/=1 A—1 A+1,.../77, /=A+ 1 a,,*G =1a,A

25



- bl- D" 7 kT /=1 K-1, K+ \n\
) =/T-H =W

1.4-ta%ala(la2l Ta(n3a8a .kréano-Oam33 m3vH bllan (e3kan TalnlaT

[Op1118

"4 3 |
A= 2 -1 4
1 1 -3,

Yecbl3b. Te3kan TalrlLi3a 1loplsb Jarayow T Tank3 yonYa Ko'rsa”b
boratl7. BerMuan Talrusa8a leskan Talnlsaw ~r/lano-Oaun33 m3mlkla
1oplsb:

M 3 1 10 O
2-1-1 0 10~
\1 1 3 00 ¥

Bu AE Talr:1sanTy 3alrlanw TosraYlsbcla [1], [2]. [3] kabl bc™ab,
A Talrksaw bIrfk Tank3a”a, E Talnlsaw A nny le3kan Talnl$lua a>
lannsb ncHun yuy”/ay! atallarTt Nlar/lano-Caun3sa msnlkla balaratir.

AE-

[1l/4 [1 34 1/4 1/4 0 O
-1-1 0 10
7 1 -3 0 0 \)
[1] 3/4 /4 /4 0 0
R-pp2 © -5/2 -3/2 -1/2 10
(31w *7 -17/2 -19/4 -7/4 0 1y
1] 3/4 1/4 1/4 o o
[2] *(-2/5) (0] 1 3/5 1/5 -2/5 O
O -17/2 -19/4 -7/4 0o
[1 (1 374  1/4 1/4 0 o"
12 o 1 3/5 1/5 -2/5 0 =
B+ [21%(17/4) 10 O -11/5 -9/10 -17/10 \,
(1]
2

[3]%(-5/11)



(\ 3/4 14 1/4 o) o \
o 1 3/5 1/5 -2/5 0
| o 1 9/22 17/22  5/11
[1]+ [2]*(-374) 1 0 -1/5 1/10 3/10 0
[2] O 1 3/5 1/5 -275 0
3] OO0 1 9/22 17/22 -5/11

‘T 0 0 2/11 5/11  -1/10
[1]+[B(-1/5)

[21+[3]*(-3/5)

O 1 0 -1/22 19722 3/11
10 0 1 9/22 17/22 -5/11,

[3] (2/11 511 -1/11
A=Y Lq/22 —ler22 311
9/22  17/22 -5/11/

Narc3ano-Oanss uxnMa Talrusa8a leskan Talrii5a lopl5bwné Mapk

(1azlvinw 1n/aT'r.
1.32-Maple la$lur
1) OAC'S5 muc/vi leskarlTtal'Tba 1opTk:
> re?>1aH; WIINIIn<lenl| 1nnearAl8ebral):
>J1 :=«4,2,7>|<3,-1>|<1,-1.-3»;

4 3
A= 2 -1
7 1
5
11
>auy -1); N 19
22 22
U A1
22 22

2) (141156 umlicla lexkvn TalrA$a lopnm T mn(or oynaabla bulansk:
> 1|T\er*cTulor( A ); (1.3—ras3T)



ue EN Up

3 11wmno et -< o 12010 3 ;
141010 -*
71 001

1% _4’-LT nn
2 -1 O]O
71 mul s
JOH 2
T T oo
0-
71 nmoi
1 1 1
4 4 4
s 1 Py
2 2
o 17 =19 7
[bintoIes
Iml MRS N1 Mops
13 rakr.

1.3.3. CM21lalHen8latalar 3bleTa3bl (ckkan Talnlsa
asomMmiia yeeblsb
1.5-Ta$ala. (3nykk8L cbir™uyl len™Maralar 513leta$lT (e3kan Talnlxa
yorclaruic)a yecbln,.

4x, +3 X2+ X, =1

{2x.— %X - X =2

I

T 7x, + x2- 3x, =3
Tennlatalar 515!etaT TalnM3a Ko'mwxbliia amyl(la8kba yorarwr:

A-X =B *)
(*) lenularaclaél notayuTt X Talnlaw uyuyMaatoba (oparwr
X =n~'-B

AH A
bu yercla: !

An Az A



B wucbuncbl larvibH A waMa3sapa (e3kan Talnlsa JlopkH (bnnmnla$!
bo'Hb, tuncla Jiclel(™) —A nllirk3a cklertnanll, (eskan Talrk3a A 1cla8l
ALY/-1273) eletenllar /1 cklerttran:nT8 al ektenu”™a T0o3 Keluycln
aluebra:ik toYUcHrmycbMan. Teskan Ta(nl5aw 1oplsb wucbun A Talnlsa
ckuyrettann A 17 (W/ann/ ya vwn8 al8ebralk (oYcHruycManw (oparTr.

OeTak, X =A~'mB clan 3!3leTta yecblrw ynylllaokb HOpllacH:

_AlA + A2 AN'S M\ 22 428
>

Nb, v+ A +

A
Onylclaul Mapk eaaluricla cbl2l uH {enukTakr 315leranlle3kan Talnlsa
yorcknHiia yecblsKnt lkk!l xM naunT ko‘raalarws :

1.33M aple daS$lurl
CbTuW len§laralar H1xlcturnnuw, Talrllualan®
> reMan; m1A1(81ln(len([blnearAl8ebral):

ra 3 1
A =«427>|<3,411><141-3»; A= 2 -1 -1
7 1 -3

>B:=<1,2,3>« =

1) (ebkan rrllrk3aT bl3oblasb. Normlasl yorclarlcla yecbl3H:
Ber™an Talrlsatn% clelertranut blaoblaall:
>:=0elertranl(A);

(**) /c3kar! Ta(rlxanin% elerrnllarlT bl3oblaxW:
>A11 =-1)n(1+1)*MTor(A.1,1); AN =4
>Al12 =(—1)n(1+2)*MTor(A,1,2); Al12 =-1
>A13 =(-1)n(1+3)*MTOr(A, 1,3); A/3 =9
>A21 =(-1)n(2+1)*MTor(A, 2, 1): A21 =10
>A22 =(-1)n(2+2)*MT10r(A, 2,2) A22 =-19
>A23 =(—1)n(2+3)*MTOr(A, 2,3) A23 17
>A31 =(-1)n(3+1)*MT1or(A, 3, 1) A31L =-2
>A32 =(—)n(3+2)*MTOr(A, 3,2) A32 :-6
>A33 =(-1)n(3+3)*MTOr(A, 3,3); A33 : 10



> x! :=(A 11*B[ 1]+A21*B|2|+A31 *B|3])/c1; x/ m--

>x2:=(A12*B[1 |+A22*B|2]+A32*B|3])/(1; =--11
22

>x3:=(A13*B| 1]+A23*B|2|+A33*B|3|)/cl; X} ==-1A
22

2) leskan Talnlsa loplsb buyr™™ A n(-1) azos”™a yecblsaM:

2 5 1
Tr n n
> An(—1); 1 1 3

T 22 2 11

9 \1L 5

22 22 n
>X:=AN-1).B; x = 2l
11
22

0 ‘r-o'2IM {ek3HT3b mMcMwun 3anollar
Cbl2LM lenularta ra’nl T benny,
(Janclay cb!2liMlen8latalar 8lakeTtas! bir8aHbla cleylMaw?
CHI2l M 1en8latalar 5151eT1a3tT8 LWUrlli3bl ya yorllsbl uanclay?
813{etayechbl TTT™ ya™onall™.
Auwy ya launbly yecblTlar Maruybl 1nm5bunltns.
Cbl2ly1 len2latalr &feta3wl yecblsTn» Oaus3z  u3ull
wralarclan |boral?

7. Yelakchl eletenl ya yelakcbl len8latawn8 ya/nrask

8. MoTa’lurlarrn  kelTta-ke{ yo'yomsMa vyanu: KoelTlblen™arw
arnuy)asb.

9. Oaum33z wum3uHcb cbwuyb len<;laralar 513letab)Mé yecblrrnw
loplacla bajanlacH§;an ko'payHn3b. bo‘lM3b ya yo0'sbl3b artallan 3oww
anlujasb.

10. Cb|2uH len8lartalar 313letasl Oan33 manlléa yechblsb.

11. Cbl2[1 1en8lartalar 5131eta5!NnT8 ken8ay1ln Ban Talnlqa3l ruTa?

12. 4. Ken8aylTt!8an Tamk3a ucbmn eleten(ar altasbl:nablar.

O A WN R



13, Cbirlul: TerMaralar 518letabtr{> ken8aylwl8an Ta(rk3a$uia
Oansz maml[Nl uo'MasK bllan exYlYalerl Tam-k3akr™a o'T3b.
14. CbllluH 1enSlatalar 3lsletaslrHn” kerpayTirl17an walnlsas!8a
lorclan-Oanz3 m3nHW uo*1lash.
15, Oawmss xa .(ornan-Oan33 uvsulanwna; Maryl
16. Teskan Taln(3a8a (a'ml benns.
17 Maxau3s bo‘lta8an Ta(n!3aw 11sbunMnns.
18 Teskan nllrusa eleten(lanwloplsll L)ldasl.
CbwiyH len!laralar 513leta3tl Talrk3a vsvHcla yclisH.
20  (Janclay 3ballcla leskan nwrizatloplsb T TKT?
Nloebralk woYcUruycblw auwnilasb.
22  Teskan Taln!sa eletenHanw lopl3b LICMCK3b
Cbl/IuH len"lawalar 3131eTas!T yecblsMa leskan Talrk3a vsuH.

1-labora(onya Bbl bo‘ylcHa
Tns(ay|| bMasb ucbun (opsblnular
1) OnyIXdag cKl2lul Ten§larlar 313letazlclan binncblsw! Oamss ya
MckTcHbIT Krater manlA(la yeclvny, unclay! (lelertrallarrn Oams3 msuHc(a
bl3oblan";
2) MalrksaYly len§latartleskan Tallk3a tOpl3b msuHiia yecUTe.
V, +x2+2x3+3x4=1
5x+8m-r1=-7

3%, -V, - X3- 2x4=-4
1 2)AX+2y +3r=\

O, +2X, +3x3- x4=-4
2x -3V+2r=9

X, X, 4x, J -6

< 3 7 27 18
9 212 an0=-1 0 s

B 3 0 5 1B 2

v, +2T, 3a,- 2x, =6 x+2.y+2=4
DJ)lﬂl X, - 2X3- 3x4=8 W3 —5y+3r=1

2X, +2.X, - X, +2x4=4
[2x4- 7y - T =8

2x-3n\ -~
'-1 -2 3 "4 11 34
2 3 5 X=1 6 1

14 -1, o2 1 46



X, +2x2+3x, - 4x4=5 3x+2y +2=5

2X, Y X242x3+3x4=1 2) X w3y +1 =1

3X, +2X, +X, +2x4=1 A2xX+y +3 1

[4*! +3Xx2+ 2X34+x4=-5
4 -2 (r '0 -2 6"
331 1 2x=2 4 3
~2 o, -3 a4,
X, - 3X, +4x4=-5
X, ¥2x2u-4x3=31
X, - 2x3+3x4=-4
2) 5%, +X, + 2%, =29
3X, +2X? - 5x4= 12
3X, - X24x3- 10
[4x, +3x2- 5x, =5
‘2 1 3 22 -14 3'
31 -2 o0x-6 -7 0
A4 -3 0; 3 15,

X, Y3X24-5x3- 7x4=12
[4x - 3r+2r=9

D) \2x 45y -3r=4
5x +6y - 2r - 18

3X, 4 5X24-7Xx3u-X4=0
5X, Y 7X2u-x 3 u-3x4=4
[7X, +X2 +3x345x4 = 16
(2 3 1 '9 8 7'
334 -1 0XxX=2 7 3
N > 2/ ,4 3 5,
5%, +3x, - 4x4=20
X, Y- 5%, X, X ox. - X2 X, =4
3%, +x2—2%x, =9
2) €3, +4x2- 2x3=11
5X, - 7X2u4-10x4=-9

[3x2-5x, =1

N3X, —2x2u4-4x, =11



15 12 /g 1

-12 O -2 2
1 0 1 17 1
“V+Y, -5 +/4 X, +Xx, +2x. =-1

x, -3> 6m4=9
2X2 -1+ +2x4 -5
[ XI'+4n', —7x, +6x4=0

2, {2X, - Xx2+2n-,=-4
4x, +x2+4x, =-2

r4 2 1 (2 o 2
3 3 -2 0X—5 =% «¢

0 -1 2 vi O -l

2X - x2+3x, 42x, -~ 3. - V. =5

4-3x, 43%x, ((2V.=6

1) )3x 2y~ 2x, #+x2+x, =0
"3X — -vy+2X,:6
[2x, - x: +4x, -15
[Bx -x, 13x, _. =6
14 2" @4 & -2
3) 2 1 -2v=4 10 1
o 1 -1, > 4 -5,

+ - + -
X, 2X2- X, +X, =8 3x, - X 4X, =4
2X, | X, 4%, +x,=5
2) f2x, - bx2- 3x, : -17
l‘/v - +2X1 4*4 =-1

+X, - /M 43x4 - 10

IX, 4x2-x, =0
Ix .

3 2 -5 4 2 4
-1
3 2
) a o yo © 3
\l ] 2) -1 -3 4,
A X2 g 7D X, 43 4x, - 2
X, —3X2+4x, ~ -7

2pX, -X, - 6%, ==
13x, - 2X, 4-4x, =12
3, =-2x, =8
IX, | 2x; - X, - 3x, =0



rs 3 -r [1 4 16
-2 0 4 X. -3 -2 0

13 5 -K vs 7 2

2X, - X2+x3-x4=1 2%, +X2- xy=1
2X, - X2 —3x4=2
11. 1) ) £X, 4 X2+ X%, =6
XX, + X4 =-3
3X, - X2+Xx, =4
[2n5 +2x2 - 2X, 5x4=-6

(5 -1 3 37 -2
3 0 2 -1x- 11 -2
-2 -1 oy 0 1 3,

X, +X2 x4=0 2X, - X n- 3X, =3
X2+2X, - X4=2
12 1 2) 3%, 4 4n\ - 5x. =8
xX4=-1
1|2x, +7x; =17
[- X, +3%, - 2x. =0

4 5 -2 2 1 -T
33 -1 0 v-0 1 3
4 2 7 W 7 3,

5%, +X, - x4=-9 X, +5X, 4 X3=-7

3%, - 3x2 r4=-
13 X, X X, +4r4 7 2) €2x, - X, —x3=0
3X, - 2n3+ x4 -=-16

[x, 2x, n,—2
X, - 4X, +x4=0

"2 -8 5> ‘10 -2 6
8 1 1 1 V= o0 4 -7
e Hde 3, -4 _2 0

2X, 4 X, 4 4x4=9 X-2y43r-6
14. 1) ,*1+2x2-x34x4=:

12%x, 4 x24 X, 4 x4=.
UK, -X , 4 2%, 4 x4=-

2) <|2x+3y -42 =16
1[3x-2y-5-=12



5 3 - 1 4 16\
3
)2 0 4 v= -3 -0 ¢4
-
, 5 -1 5 7

6 +2%, ) 24=12

15. 1) 4sA] ' 3r, *5% +7x4-12
3%, +5<2+7x, +/14=0

3Xx+4;,)+2r=8
2) 2% = ¥=8F ==

[x +5V+r=C
150, +7X, bX, +3x4=4

M2 8 -n ° 5
5 2 v- 2 1 3
r
1-1 0 7 ,(1 HQ ‘?’
X, 4 5x, —2 2X, - X, +3x, =7
! l—X,4—3X,42x4'4 2) <, . % -2x3=0
3%, - X, -X, 42., _6
[2x, V: -2
[3x, - X,43%X, - x4 _6
12 15 re 7z —a
3)0—.3o.v=” 1 6
2 o 2 .. 16 13,
X, —4x: - X, =2 '
N4 x, +4x, =20
X, X, +2%X, +3n4=1
2) X, - 3x, =3
2x, +3x, - X, - xX4=—6
A3X, +4x2- 5X, =
[x, +2mM ) 3x, - x4=-4
1 3 4 4 —3 11
AN 6 s5n-= 0 —3 4
-1 -2 11, 1 A 1,
5%, X, +X,43x4—4
X, X.
X, 42x24-3X, - 2x4=06
18. 1 2) '2x, +3x24x, =1

2X,
1U3%, 42X, - X, +2x, =4

-n, -2x, -3x,=8

+ X-, +3n3 —11



(8 -5 -1 '5 4 -T
4 7 -1n0- 10 12 -3

4 1 5 > 1
| 4x, - 2\ + V, -4x4 -3 | X, +5x,
19 1)2ar,-ar2 +ar3-ac4 =1
JN2Ar-Ar2 +Ar3 -AC 2) 4€2x, - X, - X, = 4
3X, -X, 4n,--3 |
[3x, - 2x24 4x3 =11
[2%, +2x2- 2%, 4 5X, —6

3 2 -5 -1 2 4
942 0x=0 3 2
1 1 }’ -1 -3 A4y

2X, - X, - 2x4=-1
11x4 3V-2 =2

X, 4 2Xx, X, =2

2) 42x4 5y - 5¢ =0

¥X4 Va4 c=2
(—x%, 4 3x2- 2%, =0

rh 2 11 4 2 1n
33 5 3x=1-5 3

2 7 L« 8 7 _p

- X4 X4 X 4 7x4 5y 4 2' 18

o1, p 121 4x 42x343x4=1 Ix-y-2=3

3X 4 2x, 4 X, 42X, -1
IX4 V4 2r =-2

[4.x, 4 3x; 4 2x, 4 x4=-5

1 20 (5 -1 3,
3 321 - 4 2 1
3

v o1 2 V-t 0 2

5% 4 3x2 7x,43x4=1 2x43yar=1
X -3% 44x4=-5
HNX42=0
2x3- 3x4=-4
\X-y-r =2
(4%, +3x2-5x%x, - 5



1 -T 7 0 —54
-3 1 V- 411 2
2 1y .13 1,1

3)

x O & n

, + XN x3-x4=0
X-2y -2r=3
X, +2x2 ?2xn=
2) '<x+ V—2r =0
-X, - x4=-1

- .I +3Er, -2 =0

2 3 \ 1 5 2~
310 v=1 -1 1

Ax-Y - 2=\

11 / 11 1y
2X,- u 43x4=-6
3 3X, 4X, - bx, =-7
3n-, - +X, +5x4=3
) €2%, - 3x2 | 4x3=-1
42x4=28

[5x, - x2+3%x, =0
[2x, 4-3x, +X, - X, =0

(2 3 1) 5 0
3 _
) 3 -1 O“-=3 1 2
1 2 -1, o 2 1

| 2%, - X, 4 2x>4-2n, _
X, - X2-5x, =-7

2) €2%, - 3x, +4x, =-1

"B - x, 43x, =0

3X, +2X, bX, - xX4-3
X, - 3X, - X3-3x4=0
[4x, 42X, +2n, 45X,

(-2 1 2A 1 12"

9 3 @ 4n=2 11
9 31-1« —1 0 1,
X, 4.1,

X-y-2: -3
2) %42y -3r=4
IIx-5y—r =-1

X, 42X, - 3x4=3
2X, - n, —x4=—1

X, +3x: - 2x, =5



23 10 @ -5 2,
914 1x=1 2 -1°
yr 1 -1 11 2

2X, + X, —3X3+3x4=7 3%, + X —x, = -7

3X, - X, +2X, +5x4-9
2) 2%, - 4x,+X%, =-1

X, +2X, - X, +2x4=8
[5x, - 2x2+3x, =2
[2x, +3x2+ X, - =
5 3 2 15 2"
33 4 1v=3 12

2 2 lo 2 1,
2x —3x, 42X, + 5x4

+2x, +Xg 4x, =
Dror ) \2x, - 3x, —4x, =-2
* - 3/M =x) 3x4 -
: 5%, - x, +3%x, =2
[4x + 2X, +2X, +5x4
/4 1 2 3 12
5 4 v= 2 4 1

2 1 —, -1 0 1,

3)



2-bABOKATOK1Y A 18H1

Cwuy”r (en™laralar!n! yecblub.
Transencknll ya al”ebralk (englntalart| (asnbly yecM3b
Maple Na~anwwng buyrnylan:

| (b(plob Y~/mnkx\yalarn%ral\klaruin amn'yH pakeHc/ap™ atallar;

1tpUcllrplol(y=r(x),\=a..b) -(ek/xMbla  oxbkonnax /nnblyanT#
%ra])%M c/urbk;

11pHcl1plol3cl(n=r(x.y,7.),x=a..b,y=c..c],r=r1..n)-:/a2r)e/a oxMkortax
/vnblyanin% pregpbl upynxi;

501ye((x),x) - len%[aTaT x %a Txbalan MAblanT bixoblaxW;

coelT«(p,x)- p kK<=pkacblnp, koe$\xenn(TT anwlaxy\;

Tax(coeHx(p,x) - ko pkacltn% koe(flxenllarlntp en% kallaxMm
wilaxdr, 'nn(coeNe(p,x) - Ko ‘pMacinTt% koe/lrTenMariumii, cn% Krobl un
anl!/laxis;

realroo((p,1)—ko pVlacinirts Vch:lanyo!%an | birk ken%Wblalh!
Maylart anwlaxi:

\\1(]1(81m11(n1|Calenlmal [):1\e>ylon5:Melbo(1("(x),x=-1)- blyLLlor,
(nrttalar) nxul/lafx) =0 len%latanln% x = clmnom%cla%l WcrM
wiwlaxifg;

> rsolye({r,|=}hfx—2.—y— 1 len%luTalar x1x/eTax1nt%

KO rxainl%an xoHalar"a™lyecbl nT bixoblaxi:

«W1(81mnclenl[MumnlarlaleCalcnl1l5)):lacoblan(|H(X,y,2),y(X,y,2),>Y(X,
v,2)|,I1x,y.r|)- YakoblyanT bixoblax,

Mac;sacl: CLl/'c]512 boYuan Turakkab
(ran5(kenclenl len8lata ya ko‘pHac]nt” MMclr! yoly,an orallurH
awic”as'n namlfanw o‘rant?l.

Kd :

2.1 TenulaTta MJ/.bl a™ra/3H.

2.2. Tran$enclen( Nrenulata HcH/HH alraH$b.

2.3. A%ebnuk len&lata Wclf21an yo!uan ora)ialarnl awuyla$b.

2.4. Ten8larta Niww wnntalar (blyuron ) nanHiia blkoblaxb.

2.1. TenylaTta nMwn) ajral:sb
ATallyoliia. ba'2! Tabalalarcla
J™ <2-0
Ko‘rnrbbcla81 lenlartalart yecblSb{=a b‘En kelacH. Buncla /(.r) [n.]
orallc™a awuylan8an, wrlvik$l2 rmnblya boTb, /(/)O bo‘luancla, X-1 w
(2.1) 1l1en8latanln8yechbl Tbl W T ckylacll. Ten8!atanTt8 anlyyechbl Tbl
1oy Liyxn bo‘18an bollarck, nnt8 (aunbly yecbl Tbl 1loplSbn! uyl<laSl
|kk! boucpcbua bo'n3bl TM TKT.



1) YecbHnuw a|rall5W(yakkalasb), ya't yauona yecblrn yol8an Treryalu
anlqla8h;
2) Tauynbly yecblTw benl8an amlfkcla blsoblasb.
Ten8latant8 vya™ona yecbIrt yol8an oraHurm amylasb umcbmn
Uylcla8l (eoretaclan Moyclalarlacll.
2.1-1eoreta. AylayHk,
1) .Oa)/vinkx/ya [a,b\ keata<la wrlukd4: ra (a,b) n-le--\aMa VoxHa%a e™a
bo'blm;
2)0a);06)<0, ya n/fa)unkuw,a kextmunt% ckeMarMa Mur xMN mHora™a
e$n bo 'bln;

3) / (x) bo.uHa (a.b) Hen>aMa < HkoraxT .adlauln
n Vollw, (2.1) len%lata [a,/1] oraypaya%onayec/ntua e%a bo'lacl.

2.2. Tranzlsenclen{ (onnata (Mr/um alra(I'v

Mark|blcla aJuebralk, T8onoTtelnk, lo8onlmwk, Ko ‘r3alklcbll nTk3lyalar
BbIrok e[uan Turakkab len8laralarwlranyenclenl {en2,latalar cleb alalaclk

Ten§,lata MNclw ycnyan |a,b\ ke3Taw Kpl3Ma. ba'/.an yrallk mnsullan
loycblanarwy/.. Bu wmanlya asosan (2.1) len8latawn8 UN@Awrn anallsn
ucbnun y /(\I TmnkmyanTy, [a,b] oraluc'a™ e”™n cblri&‘rT§ Wrarin!
cluratl2 Bm e8n cbl2l@Unwg Qa- o‘ul bllan ke313blsb NnuylasTT§
ab151 @l (2.1) 1en8latanTt8 yecblrw boYacll. Ba /an y-/(X)
Mmnk3lyanTt8 éraJ/i8MI cblirBb ylyIn bo‘13a, /(a)O ren8latarn, ~ralyT!
cbl/AK T TKT bo‘18an Mvnk3lyalarya aralllrw/.. Tasalan

/,(a)-/(a» (2.2)

ko‘nT3Huya kelnrart/ vya y /0x), y /.(n) runkslyalarnTtg
8rafklanw cbl/arTr. Bm 8ranklar kc513blsb nulllasTwy ab3bsam ac
[a)) -0 lerwlaTaTn& yecbntn boYacM, cbunk| Ja) MM§ urafy! >»
nlacla O.r o'Lll bllan kekx™bac!l Bu yecbl TT 0‘/ Icblka oluychl ‘bl.b)
orallyjia ymu,orlclaél leoreta 3karfanTt Tek3bln3b aso.mcla lanlaynmnr.

2.1-tazala. ex—10.X—2 = 0 lenulatarn!l ya»ona Hclw yolyan
orally, LpWsLL

YecHblb Berluan ler{>laraw >'Y0a+2 KO'MW3NCK yoranur. Xo’nura,
y ¢, y=10g+2 nk3yakniing Srallklanw uurayn/.



2.1 N-rastckn ko‘nnaclkl, ex 10a-2-0 (en8lataTtn§ |kkka Bbl12L
bo'Hb. 1-Hdwn xQ!] T 07. Xbl8a oluyan oraHy (-1,0) ya KkTcblm x02
(.3,4) oraHucla yo'acH.

B\r (-1,0) oraHucla81 WDelml awulaynH/. ya blsoblaynH/.. Bu [—1,0]
kextac.la leoreta SHarllant (ek3blranHr.

AX) =<€-10x-2 itblya [ 1,0] oraHy™a v2ns12, (-1,0) TleryaMa

/'(x) ¢ -10 HoxIMa8a e8a.

1) [1,0] kexTa cbellar Icla

A-1) e *10(—1)-2«3. 368>0,

/(0) I'0-10-0-2 —I1<0 bo YacH, bunclan: /(-1) ;40)<0

3) ne (-1,0) bo‘lyancla/’ (x) ex-10<0.

deTak. 2.1-leoretawn2 barcba »barllan [—1,0] oraHsacla balanla<ii Bu
[-1,0] oralvicla len8larta ya8ona yecblT8a eua ekanMylnl bllcHrackl.

Ten§laranlM2 VOl yolSan orali]ll tOpbb ya HLI/T bl3oblasbwny,
Mapk (ladlrIm [urarTr.

21-M aple da$(umri:
Ber™anpTtblyalarnTt$ %rapklarlld umrixk:
> >ykl!(plol8):
> 1Ir p kun p bl(Jy=exp(x),y=10*x+2,y=exp(X)—10*x-2|.
Xt 2..10,y—-6..50,color=|bluc,blve,rell],1b|ckne88=3);



2.2-M aplc da$!uri:
> rck(ar(;
a)len%laTtatn% barcHa MTwT an 'uflasil
> 8olye(exp(X)=10*x+2,Xx);

1 .

1 s ! ( -1
X -batbcri\y - XN -batber\\ -1, — —e 5
. 1o . 5 1 10
>e\all(%);
{or= -.110457567%, {x =3.65088916"

b)lenxlatmnt® ™n/ly WcUnT amiuylakk.

> EnyExpHcW:= 1ruve:

$olye(lexp(X)=10*x+2,x<0],x): e\alll %);

{x - - .110457567(|
c)len%latanlin% TTbal WcHrll atubak.
>*0lye(lexp(x)=10*x+2,x>0],x): eyalC(%);

{x =3.65088916"
&)lenxlaTtant® [-5,5] orally(la& MW arll ara/mxk
> EnyExplcl:= 1lrue:
8olye(lexp(X)=10*x+2,x>-5x<5]|,x): e\all(%);
{V=-.110457567%, {x =3.65088916"

> >Y11b81urenl[Calcnln*l [):
> x:=Kool*( exp(X)—10*x—2,x— 5..5,nuTtene );

X [ .11045756763.6508891671
>x|1]; - .1104575671
>x|2]; 3.65088916'



2.3. Al«ebralk }en8larta MN<r/.1an yol8an oralu|!mrt augaw=l
AyLLyTK, blrg&a

/(x)=ax" +ax"~' +...+a f,x4an=0 (2.3)

n —elarc\Jal'1 al8ebralk len8lata benl8an bo'bln.
I. A'sebralk [en8lara McManwuy; cHe8araslll (op|$Ma, lenélata

00,0,..... a n \,an «koelll5lenllan a50M(la, uwylclaul [eoreTa Vya

UolWadar~an Moycblanariw?..
2.2-1leoreta. A$ar
al an a1
A - TaxN"g—=, — 1'A =1tax-||— ,—=
« K «0 m". a,
bo'ba, (2.3) len%latant% burcin c/arl
r Y/lee) ! X =l A U
Va/pac/ayollicH.
Muxba! cl|2lar cheyaram: 1 <x <K
Manny Jid/r/lar cHe8arabr-/7< x <-K
A«ar (2.3) len8lataw
/IX) x" 7 vy n.
/in) N x) O.
/,(n) M7(--1/n) O
ko'nrwblarclan bln~a keKTb, wularcan lop|lugn Twusba! Mcll2lannui§
yunyon cbe8aralan ToO» raymMa W1, K? , bo‘l13, (2.3) len8lara
McH71lanrmn” cKe8aralan upylclalcHa boYacH:
<X <#2 ya-Kx<x <—1U/3

2. KoellbcnHannTuy lsborau| alta$bTuycln a~ebTk len§laTtanté
Tuaba! McVi2lannw§ yuuon cbe”arast! ToplSkcla cwylcla8l  baSraw
leorewa5l1()an Coycblanannr:

2.3-leoreta. (2.3) lenMaracla a,—0 ra ak (A>1 -larllb ragann) -
bir'tcbl uckra~an tan)ly koe%}ixlen( bo ¥b, B Targy kocLiHmeT/ar Ibic/a
nu\bl bo y/cka en$ kwllr bo '/xa, Tuxba! He/bla rrTrynagor/ ckeMarayu/

K=1+/" (2.4)
\ «0
/ortH/a bl/an lop/acy.
Benl<;an (2.3) lenulatawn8 Tanfy WcM2lanwn8 uwyl cbeparasbl
anic|lakb ncbun len8larar
/A x) 0 (2.5



ko'nrwb”a kellHb, bok/1 bo‘1™an (2.5) (en8lataea ba8ray ZXoretasTl
uo'Mab, nwn8 Ttusba! SicKrknnté ynyon cbeS8arabl /?, (opartx, /21 (2.3)
len8lata tanfdy 1>cMrlanmmé cbeMarau! ncbun -/?, bo'ixbl ayonclTr.

OeTak, benl8an (2.3) len8laratn8 barcHa baululy Mcl2lanntg
cHeuaras!:

—K\<x< K .

2.2-Ta*ala. 2r’-9x260x+1=0 lenylata M\r\ar\ yol”™an oraHynT8§
cbe8ara8ll atalans§.

Yecbl3b.

1) TeoreTta bo'ykHa:

a] all nll- LQ -60 I]_I_I

A =Tax <« >Tax
]
y O ao «o |l 2 oy
«n a, a, _, -60
O =T1ax < Tax | -60

I/L . a., a..

<[ <1+30=/?, A~ 0.016. /r-31.
+60

Mwusba( W blarTw 3 cHegarasr 0.016 <x <31

Mandy IcWhrtT8 cbeéara51:-31 < r < -0.016

Barcba lMNcH2lamwn8 cbeMaras): -31 < n< 31

Bu Ttazakrm Mapk clablnrla suylclaulcH yecbarTr.
2.3.1-M aple haxlnrm

2.2-TeoreTa a.uo3Ma berlVpan ko'pkac/ Mcl'alartt% cheparaxin;

aryla$H\

>C = proc(p,x) loeal I;

|8esa(coelT(p,x,!), 1=0..ck'$;ree(p,x))];

enii proc:

C( 2*xn3-9*xn2-60*x+1, x); [1, 60, -9,2]

> A = proc(p,x) local I;

|Tax(5eu(ab8(coel T(p.x,1)/1coelT(p)),

1=0..ine8ree(p,x)))|;

enii proc:

A:=A(2*xA3-9*xn2-60*x+1, x); A = [30]

> Al = proc(p,x) loca! 1, # Tckk* bauldly

|Tax(sep(ab5(coelllp,x,1)/(coelT(p)),

E0..cleiiree(p,x)))|;

cnii proc:

Al:-A1(2*xn3-9*xn2—60*x+1,x); A1 :=[60]



>A:=30:A1:=60:K1:=1/(1+A1); K1 =~
61
> [<2:=1+A; K2 =31
2)Ben]8an len8lartaclan a0-2, #60, AlaEx-9=1 1larl aTtulab,
1™ayran)
{bnnblamw uuy HelHa blzoblaynmr:

K=\+kKkl—m=1+— =31
\ 00 2
Bnéan tu$bal SicH21lannTt8 ynuyon cbe8ara$fl K 3lekarnT (oparrmr.
Manfy /N(|]2larww8 suyy cleearamw lopalSb wucbun benl8an
le™>laracla v W —x bMan altaxHWnb, yHylla”™ Xkblann balaraw 12
A N 2(-n)-9(-r)60(-n)+1=0
A n) 2n!-Y9" 60! O
bn len8laraclan: an-2. B, 60. k2-2 ya ba8Sran| {ortnla$l:

M =1+*& =1+ |— « 6.77
V"o Vv 2
can Taniny [cHrkr umyd cbeparasiu -6.77 boYacl.

2,3.2a-M aple iab<nrm
2.34eoreTa axox/via benl%an ko '‘plaM/u, Tuxbal ‘M blanTuw, yu,on
cheparaxT! ota/axH:

> p:=2*XNn3-9*xn12-60*x+1,;

p " 2x3K 9V2K 60xC 1
>eocH*(p,x); 1, 2, K 9, K 60
> M1:=Tax(coell(p,x)); M1 ~ 2
>B:==t1ln(coelT5(p,x)); B :=K 60

>K:=1+(ab8(B)/a0)A!; A ~ 31

1blblannt% yny! ceYaraxl:
> pl :=2*(—x)N3>9*(—x)N2—60*(—x)+1;

pl =K 2x’K 9m2C 60*C 1

>p=-1)3*pL, p ==2x'C 9."K 60XK 1



>a0:=1coelT(p); aOo 2
>coelT$(p,x); K 1,2, 9, K 60
>Bl:=1T(coeM$(p,x)); Bl K 60

>K 1 1-(ab$(B1l)/aO)n(1/2); Ki1:=K 1K /To

>e\all(K1);-6.477225575
Mcblan yol{=an oralyn: ya J/icMarw bl3oblasb.
2321 Map'!e (laNlnrk
McHrknu yol%an oraliy unt% ken%W%1t lanlvisk bHan an'lwykKTK:
> = 2*xn3-9.*xn2-60*x+1=0;
(=2 a03- 9.®2- 60+ 1-0
>rea(lUb(proo();
proc(/;, r) .. encl proc
1bl'alan yo'%an orakdgarTt 1,2, 0.1,0.01 (en% kerw KW r bo'ykka
an'la’k:

> realrool(2*xA3—9*xn2-60*x+1,1);

([0, 1], [8.,9], [-4, -31]]
> realroo{(2*xn3-9*xn2-60*x+1,2);

[[0,2], [8, 10], [-4, -2]!
> realroo((2*xn3-9*xn2—60*x+1,1/10);

o 1 65 131 59
* 16 8 * 16 16 ° 8
realrool(2*xn3-9*xn2-60*x+1,1/( 00);
1045 523 59 471
64 128 |’ 128 ° 64 ° 16’ 128
Vek=mml blaoblabk:
> $01$:=%$olye(l,X);

30b :=0.01662535946, 8.166187279, -3.682812638
>801511; 0.01662535946
>3018[2|; 8.166187279
>301*131;, -3.682812638
beran len8lata—ko'pka(lnTt% umr/vik:
> >ynb(plo($):
> 11pllchpbl([y=2*xn3-9*xn2-60*x+1 | x— 10..10,



2.1.3-ras3T.

3. Oekall uyonau!. (2.3) 1len8latatné benM3b lalllbléa
koelllslenllan kelta-kclH3lcla, mlartn§ 13oralarTt§ alTasblrwbl
KOT uancka boYsa, len8§latant8 3buncba [MV1171an Tay|ucl yok|
Tusbal MeH21ar 307 150 ra altasiwsblar $otclan |nin 3on™a KarT.

4. Auar ben!S8an (2.3) len8latatn8 barcba koeNelslenllan Twusba!
boUsa, 11c1121armms che§araslt

™A B <M
lerk17-Hikka asosan anv|layruy/., buncla
T=T1T7(«K/aK,)- A™Tax(ak! ak,), I<k<n

5. (2.3) lenylatawn!l barcba koelTl131etlan Tu3ba! bo'Hb, mlar:

a) a, - «>..> 4, bo‘luacla barcba Mu.blr \7] =1 clolraclan lasbclanlla
yo(acH;

b) n- «<..< <, bo’lupn(la, barcba 1UV1ar! o <l (kmra kbl(1la yolacH.

6. Fos clarajab alSebralk len§laTa becb bo‘lTa” ancla blua (T 8a eSa
bo'blk

2.4. Ten8lata |KH/nT bl3oblasb

Mauka”:  Translsen(lenl lenSlata W2l  yoT7~anm oralu(la McHrbl
blzoblasb yalarlar ya nnnrtalar M3ukT o‘r8atab.

Kela:2.4.1. Yalarlar nsvH.

2.4.2. | InnTalar~'Mym(:on wu3uH.

2.4.3. Blr8ala5b8an un3unk

AyuayHk. benl8an /(.r)=0 lenulatraclayl /< [wvnk3lya yra/ik wuicla
anlalanS8an [~mg orabucla 2.1-leoretatn8 HaTtTta 3barllanTt
uanoavanl!l’sin. Bunclan (asbuan /(n) {mnk3dya [o,J1] oraHuga |kkIncK!
(armbH 7 “ (*) wrlmksl2 boslMa8a e™a bo‘lMb, b nosHa 3bu oralucla o‘2

|3boraslrl 3as1a3ln, yabw 2.1-Ceoreta 3barlan o'nnf bo*13T.



Bn leoreta bballlanrHng Tartmw w upylcla8l sbakllarc)a kKo'nmyb
TUTKT (2.2-rab5T).

X \
y/ oo\ \

a)/>0,/>0 b)/'<0,/"<0 c)/<0,/"0 ¢p/>C,/'<0
2.2-raqr.

By Holallarcsan blrorlafi8a Tok kelSan oraHuMaw! [MeHrw  blsoblaxb
ncbun orallawny, chellariclaé' rvdlalarcla btéa Ox)/™ (X) ko paylTtaTte
15-oralarl?a uarab, uwlclal yalarlar yok! wnntalar waillardclan binT
uollayrwr.

2.4.1. Ya(arlar wnsull
Atylan8an odAdcla8l W/uaya&Har wmH blan yaytkkblub kelfra--keliy 11
unwMa, bu oralywny, cHETK rucdj(@lanclan birk)a

Ax)/"(X)«> (2.6)
3baiirH bajanH5bluya uarab, suylclay] |kkl bolw kelllrart/,.
1)ANar oralynws§ cbap cbefiia

Aa)rr(ayn)
3ball balar/15a, yalarlar nauH bllan \\<31b yauibla3sblab kelta-ke{l
cbap (oTonéan so‘MayT12(2.3-rasT):
aT a
0.~ a, - (b-a )/« (/>
....................... (2.7)
a,r a, ,- (b -a,HhNa,- ) (AbYKa,, ,))



M kelta-kelHK ba/lanw blsoblaBb _|arayoTT ; | < 3ba
ANarM~uvncba clayor enrattx -a [Mclwng, 34nbly ﬂlyTaVl ucbun r=o,,w
uabu! uMarTr, bu ycrclae 'aunbly Wr/ auMISIL be1811a0M

2)ABar \u,b] oraHynTte o'n”™ (otonka /(b)/"(b)<0 uMall ba3ar/13a,
yalarlar n3vH blMan Hcr™a yaubla3bl3b ke».Ta-krl]!'8bl o'ne lotonclan
uo'Maymnnr (2.4 ra>m).

JI0=b,

b,= b, - (a- /=,)01.)/ (/(aYL,bo)),

(2.8)

b.,r b, , - (@ bn (/= I} /(Q-//2_1)

Bn ke(ta ke(Nk bacManw bl3oblaHb (arayoTw | b,-bn,| <e xbar!
balar8uncba claYot ellrat!/. \a MNcH/T lac]nbly ulytaH wucbun Xx-b,
T uabul yMarTr.

2.3-T1a3ala. ¢' -tOn-2=0 len8latanTt8 e=0.)1 atuWbluy: McHrbl
ya(ar nxmMa launbly blkoblanuy,.

Yecbblr Benl8an 1len«latawné [MMclw yol»an (-1.0) oraHyTt
urailar n$ubla anlylaywl? ya orafucla /(X) +"-10x-2 T'mnkmya 2.1-
leoretawn« barcba 3barlanw sanocallanlln$b>nl lekSblrar2.

46[-1,0] kesiTa cbc(lancla: AOo) -1. A-1) 8.368 bo'Mb,
bularclan Taypl [A0O)-—1 M\ /\x)=ex >0 uya ko‘pay{raBl. TanMy
boYacl, yan!a O mucllacSa (2.6) $barl baJanlacl:

ro)y/"(0)< o

bvnclan WcW/ua ya(ar waalc3a yapblaublub ke(Ta-kell 8 {/>)}

o‘n8clan (2.8)]arayon bl'.an <uylclag;lcba yuriiacll.
Benl8anlar: a=-1. N , ¢ 0.01:

Na) =/ (—1) =e~ - 10(—1)—2 =8.386,



/(A)~ /(0)=e°-10-0-2= -1

b0=0,

b=b0- {a-bgAboM (Oa)-¥("0)) -0.107

yaylnlakbl5b  3Karm | ii,-nl>k balJanlta8anH81 wucbun /v
yayblasblabw bl3oblaynn/.

Nl =-0.107,
/(/>)=/(-0.107) =cl°Xr- 10(—0.107) —2 = —0.038,
/(«)=/(-1)=8.386-

b,=b]- (a- b])Ab])/{/(a)-Ab])) =-O, 111
| 2-7/1 | -0.111+0.107! =0.004<b=0.01

OeTak, 0.01 awnfkcla&l (aunbly yecblT wucHun x«.62--0.11 w
ofn3b TUTKT.

ATulan8an oraHac)a len8larta lMNcHrT! yaTaHar vkl axoslla yaurtla-
5bi31rwng Maple Ma3wnT T/anHr, buncla bixoblasblar |arayonkla McAr Ly~
TalTT8 {akroHawsbl*a yarab Hclrt aTtylayrTr.

1 Bunwceb1(—1,0) odHclal>1 HeHrwn® yyTta(iH blsoblab!!. LL&obla&blu
yec!'nT ylyTtn lakrorlan8mncba cla\'or etrarw/.

241a-M aple Qa$lunrl
> re*lar*;

1rlanayol%an [cAr yol%an oraHuUTn% ckeiian KTMXK :
>a:— 1. b:-0:
OraHuTn& la~kparixajl o'n§ chel8a yau T xotn LWnlask :
>c:=1:
Ll 3oblasMar xoT ckapiian n \sao'n%elan T larnun @NANXK :
>n:=11;7:=10; N = 111t '= 10
Yallr n3anHT uo 'Mas$k :
>XO!lW:=proc(l,x) local fler;
ner:=\—c-x)*r/(fc—): nnapply(|(er,x) en(1;
XOTt0 :=proc{/,/b,x)
local Mer;
a; ¢; Ib\ Ner :=x — (c —x)*//(/c —/); vinapply (Mer,x)
erc! proc

> M=exp(x)-10*x-2; (: —€X — ton —2
> [c:=exp(c)—0*c-2; /c C 12



> P:=XOKIM(I,x);

e—10- en+ 10&
CHapckT yauy'tlaHlTkK
> (o n clo a:=eyall(P(a)); ocl;
On8c/an ycwInlr'w kK
> (o M clo b:=eyall (P(b)): ocl;

a=-\b*“ 0

a =—0.0517767458/?- .1207478906
a ’=- .11581504266 = - 1095425961
a ;’=—.10998031006 “ - 1105392704
a =- .11050017756 '=- 1104502746
a —.11045376416 :=— 1104582185
C =—.11045790716:= — 1104575094
a -.11045753736 = - 1104575728
a~ —.11045757036:= - 1104575671
a =-.11045756736 “ - 1104575676
a“ —.11045756756 := — 1104575676
n* —.11045756756 := — 1104575676

>x0:=(a+b)/2; xO = - .1 10457567»

NW:nIn§ 0.1100 1 aTc/Mkc/ayy laarlbly annnuM:

>x0:=eyall(%,5); x() “ - .11046

2.1kkTchl (3.2.3.8) oral|ucla8l Mcl/nTy, QyTam T bixobasyl.
241b—M aple na*4nrk
> re.u(al;

blanayol%an WcWryol8an oralwtn% ckelkny Urllak :
>a=.3.2: b:=3.8:
Oraytn” lasluclrialda™ o'n% ckeiita yauw xoTtn LWnlaxk :
>c—4:

LLl3oblasaMar 30T ckap(lct n \saon%clan 1 larthatlaak :
>n:=15:1:=14; n =15 T - 14

Yallr T T yo Tlaak :

> XOK1):=proe(l,x) Il fler;

Ker:=x-(c--x)*I'/("c-0; nnapply(ker,x) enii;



XOKO  proc(y;yb,.r)

local wver\

a\ c; (b: ner ~x — (c —x)*//(/c —/); wvinopp/y (Ner,x)
emé proc

> exp(x)-10*x-2; £ :=en— On — 2
> c:=exp(c)-10*c-2; /c :=ed — 42
> P:=XOLW=>(I,x);
Ckapclan yautla$blzk
> (o n (loa:-eyalff(a)); oif;
On%clan yauMaxblbk
> 10T (lob:=e\all(P(b)); «L
Molr%a Har /M/ \otorHlan yau\nlaHkTk:
>a=3.2; b:=3.8; (o n <o
a:=e\alr(P(a)); b:=eyall(r(b)):ocl;
a ' =3.26 :=3.8
A :=3.5432478176 “ 3.680936938

“ 3.6275959646 “ 3.657146243
:=3.6459661916 “ 3.652200758
= 3.6498540136 : 3.651164477
:=3.6506717416 :=3.650946973
“ 3.6508435096 :=3.650901305
“ 3.6508795806 :=3.650891716

3.650887154/) :=3.650889702
“ 3.6508887446 “ 3.650889279
“ 3.6508890786 :=3.650889191
“ 3.6508891486 :=3.650889172
:=3.6508891636:= 3.650889168
“ 3.6508891666 “ 3.650889167

a“ 3.6508891676 “ 3.650889167
N<Urnt® c]lytall:
>x0:=(a+b)/2; xO :=3.65088916:
McHrm% 0.000! an 'w/ik&%> laarlbly u/ytan:
> x0:=eyal»*(%,5); XO := 3.650~"
Lsoblaxk nalya3l8a uarab McHr mcbun n1~3.650889167 w olanw/.

n O L L L YL Y X Y N D



2.4.2. 11nntalar —N=>11(011 n3nH
Benl8an (en8latant8 HJ/121yol8an oraHucla (eoreta 3bar(lan
asoslcla McHrT bl3obla3b ncbun nnntalar n3nlfw uo'lMasb 3ball

/(mV)./ "(-*")> 0

nioralynT!” yny! cbe(lcla b~arf1'«M)8a uarab UcruayauyblasblabT
awyayrw?2.

Bunclan:

((a)] "(a) =0 bo‘Icalkla, bosblanuYchb yau»nlaSbl5bnl cbapclan an a,
ak3 bolcla o‘n8clan b~-b cleb oflna<l!.

l1lnnTtalar n3anHéa cWapclan MNcHr™a yaublasbl3H ke(ta-ke(H8! }4a,}
unyMak-ba (opflacrll.

\"[a') Mmnk3ya yraduTtTty N(av/(a)) nuuylaszl8a oYka//lyuan mnnta
(2.5—a3T1), (en8larta3tl (urarTr.

Y ~Aa) -'-/'(a)(x-a), /'(a)/0
1.1nnnlawn8 On oUp bMan keem3blsb nuu(a3ix w\ -uk3ak, bum nuy(ac)a
V 0 ekanlyican

GAa) I'())(ay-2a)
r/ olarl2. Buclan e3a
ny-a-Au)l’(a)
fortula (opfa/l. Bu cbapclan \\Wimu§a blnncbl yaaTT3blzb LjyTtan
boYacrl.

McH/™a |kkTebl yaubla3sbl3bT loplsH ncbun  |«|.J1] oraHuua yvuoncla8l
|arayonn! lakrorlab,

«=B\~Aa\):?'(ay
Fortnlan) olat!l ya Hokaro, Jarayontn“ n- (aKrorlanlsbIcla (n—

claclarmncla)

yrr a,-, ~A<*nN//'(«. ) (2.9)
Fortnlaua e8a boYaTi12. Bu |arayonw ko’p (akroHasb (clayoT eMT3b)
nalyaslcla {a, ! ke(ta-ke(Mkw (nrat!/.



OHn8an {a,,} ke(tna-kelHk 2.1-leoretanT§ 8balllan balan!8anéa
an!ly yecblw s, ua yasabla.ubacH. (2.9) |arayon | a —a,. ,| "r .4Ha«
balanl”™mnclla Oa'/oT ellUrfMack vya lasnbly Ucr vcHun x= a, w uabul
GgiMnag 1L

Auar

TMb) o
boMsa, JI> b cleb oMb,

b, = K Nl n K ,)*o

RCY

FontlNa asoBMa WcHx™a yaublasbl&bwn3s {b,} keYUTta-kerHkT (2.6-
rakT) blzoblayruwr.

2.4-tayala. eM Ox-2 O 1len8lata Wunbly yecblTbl e 0.01 aTtuHkK
bllan ropln”.
Yecbl3b. Orallblar wn3ullitia awuylan8an [-1,0] oralucla Ax) ct
10x-2 T'mnkmya 2.1-leoretanln”; barcba 8HarXlarllMl sanoaHanfracrll.
/4x) cn>0. xe [-1,0] ya/(-1) 8.386 -O

clan

J(-1) /" (-1)=0
boYuaTt ucbun yasblaubl3db cbapéan bo'b, uncla — 1 (leboHnacll.
M-~ 1)= —+40=—9632 71 e’nborua oMb, blnncbl yac]rla$bi5b

W\ T bl3oblayrwr:
o|-a(y- /[a0//(00--1-.A-1)//'(-1) -1-8.386/(-9.632) -0.131.
Yac]1nla5blsab 3barvw{eksblrarwr:
| 9,-*»,, - ]-0.131+1 0.869=>e=0.01.
Teoreta bban! balanlta8anl|81 wucluvn WN12.0blaSbnl clayoT eTrann'r.
1kkTchbl yasTla$bl$b a2 w



(/2~a /[=m]//'(a\)
1c)rtnla™a aso?an bl3oblayT)/
N a”™e”™' +10(0.131)—2=0.1895,
{'(a\)=e4Y] - 10=-9.123
lar azo51clan:; —0.131-0.1895/(—9.123) —0.1 104.
Yana \a2-cI\- 0.0214 >e balan!ta§anHsi ucbun a3w lwoblaTl2:
a2 -0.1 104, 1c;2~=0.0006 , /'(a2- - 9.1046
lar a$051cla
a, a2 AO/.) /(-=/m) -0.1104 -0. 0006/(-0.1046) --0.1104.

yasablaxblxb ubarll |a”a,\<€-—=001 baJanleanH81 wncbun 1ler,8laTawiné

e=0.01 anmMblag§1ilaynbly yecb]lrn:
n» a\-- 011

bo‘ladl Anlulanuan oralluyck lMNcHrw an lasb ya blynlon mn3anbla
bl3oblaBb ucbun oraHuTt kenorouy obb, wkla yoluan IJ/1/.8a cbp/lan
yok) o°‘n8clan yauln 1a3HI8bnl bixoblaxH ya §ral8TtiumnThb clablunw
m/.atl/.

242a-Map'e da5lumrl:
> rexlarf(;

blanayol$an 1blbyol%an oralyTtny ckeMan kKu'lU3K :
> a:=-5: b:=0:
Oradwtn$ Wxkyanbia®™ o'ny, ckellya yac/ln xoTu lanlaxk :
>c:=1:
Hwoblaxblar HOT ckapian n rm o'myckw T larThaTtlcu;k :
>n:=4.T:=4:
mrttalar utnl yo'a.uk :
> 1)r:=proc(l',x) Ilocal fler;
Ner:——F/cu#T(F,x); nnapply(Ker,x) encl;
(/== proc(/’ x) 1«al lMer, Mer :=x —//AU/(/, x); unapply(er, xX) enc! proc
>=exp(x)-10*x-2; / :=cn — 10.r — 2
>P=X1r(1,X); p -=x - X _en—wr—z
Ckapclan yaUTKbXKMK
> lon go a:=eyall(l(a)); wl:
On8clan yaullaablHk
> M T clob:=eyall([(b)); O
a =—.1312526261b --.1111111111
a: —.11047849746 : -.1104575885



a ;= —.11045756756 := - .1104575675

a: - 11045756756 :=-.1104575675
>x0:=(@@a+b)/2; XO := —.110457567,;

242b-\1aple naslwnrl
1innTalar (blynlon ) vau/i<la e'—On--2=0 len®%laTa /WU Nn/ arc]laxk
XMl x =1 clan o ‘n%cla%!.
> \|(D)(GW(len(|Calemnlv$ll):
NeMo n$Meltoii(exp(x)~10*x-2,x=-1); -.1104575675
> \e\Von8Meliio<1(exp(x—10*x—2,x=—1,0nlpnl=xeLpence);
K I. K 1312526261 . K .1104784974 , K .1104575675

2 -Men:: x - 3 ofan o ‘M%aa%l:
> S\[Ib(81n(lell[Calcnivi*i |):
Ne\ylon=1Me*Ho(1(exp(X)-10*x-2, x=3): 3.650889174
= Noyy(on$1Y1le{1kk](exp(x}—0*x-2,x" 3omlpml—<>ec|verce),
3,4.181341477,3.791101988,3.663011271,3.650987596, 3.650889174
> MeH1lon.uMellk)11(exp(X)-10*x-2,x=3,1blckne58=2,
Y1eNe=|-2..5.1)bPA11T]|, onlpnl=plo(); (2.7-rasT)

5 MeraHon3 olfHe\y'!on's Melbocl AppHec* 1c
A'X) = BXP(X)-10x%x-2
nall In&1PoT! x* 3

2.7-rabt.

2.4.3. B|r8alaxllian u$nl
Benl8an len»lanTtTn8 an!ylan8an [a,/T] orallc]/last Héww bixoblasbéa
yalarlar ya nnntalar nsuvHw bir yaybla uo'lasb ucbun, oralunTt8 cbelk: a

ya b mmfalarica /(n) /"(x) ko‘puylTanTt§ 15Hora$l8a uarab [McHra

yaublasblbb kelTa—kel|kiarali(1rarwr.

1 X—a mudacla unntat uyo "MasH sbarf8a asosan /(@)/ "(a )=0
bo'luancla, cbapclan mnntalar, o‘n8clan e3a ya(arlar mxulanw uyo'Masb
TUTKT:



7 : / (2n0)

b{=b-(a-b)/(b)/(/(a)-7/(b))

2. n /;, moracla vnntaw uo'Vasb 3HarMua asokan Ab)/ "“(b)=()

bo‘luan(la, cbapiian ya*arlar, o‘reiclan e$a mnntalar wn&uManw uo'Tasb
TUTKT (2.8 rabT.):

al=a-(b-a)/(a )/(/(b )-/(a)) , 21D
n=b-/(b )/ /(b)

A™ar H~«! < lené51rHk balarWsza lerl”™lartawn’ =0.0001
aTuHblasl yecblrw cleb 1=(@" bX/2 oMna/l. Akb Kolla yana [01,61]
oraMujia nnntalar ya yalarlar mbulniyo‘Mab, aTs yecblw ! 8a yanaia
yacpnrou, bo'l«an cb Va b2Llytallarw bo3sl ufarTr.

Ayar b2-a2 < boYka, {aynbly yeclwn cleb /~\a2+b2/2 1 oll-
nacll. Ak3 boWa, ynuyorblay!larayon yana lakrorlanacH ya boka7.o.
c'—Qgr—2=0 1en§iaTtanTt{> (—1,0) oraHsaclast [c/2TT§ 1asnbly
Yl>rnan't c¢ 0.0001 artyllk(la blryala&K8an wu3ula bl3oblabbliny,
Mapie ca$mnw (nrannr.

24.3-M aple Ma84nri:
> re$lar(;
>a:— 1:b:=0:c:=1:m:=11LT:=11:
> XOKO:=proc(l',x) Ilocal Mer;
|ler:=x—e-x)*T/(Fc-I): nnapply(/ler,x) eni;



XOAO :=procu:_/b,X)
local [ler,
a; b; /b; NMNer~ x — (r —x)*//{/c —/); wvnapply (Uer,x)
eni proc
> Wr:=proc(l,\) local fler;
ker:=x—F/clU,x); nnapply(]ler,x) en(l;
b'r :=proc(/,x)
local MMer,
Mer :=x — cWH (/, x): vnapply (;78r, X)

enii proc

> [=exp(X)-10*x—2; /:-en— On: —2
> [c:=exp(c)-10*c-2; /c :=e— 12
> yal:=XOKO(I',x);

c- 10- cA+ HOn

> Pur:=1)r(F,x); pur :=x~"x - — - 10x ~ 2
eA— 10

1) 11(~%a chapfan ya(aralar nxuiNaycut/aablxH:

> 1o n o a:=eyall(P\al(a)); og;
a :=-0.0517767458
a :=-.1158150426
a —.1099803100
a :=—.1105001775
a = - .1104537641
a =-.1104579071
a =- .1104575373
a .1104575703
a =- .1104575673
a:= -.1 104575675

a = - .1104575675
2) UMwnpa o npfan urttalar wxulfayac/Tlax1x:
> (0 w o b:=eyall(Pur(b)); ocl;



b= -.1111111111
6“ -.1104575885
6 := -.1104575675
6 := - .1104575675
6“ -.1104575675
b - .1104575675
6 ~ —.1104575675
6“ -.1104575675
6“ -.1104575675
6“ -.1104575675

>x0:=(@a+b)/2;n1:0 := - .1 10457567*

> x0O:=eyall (%,5);.r0 := - .11046

3) M(H:%a cbapitan \-llaralar ya o ‘n”~iian mnntlar tnllla
yaullaxkTH:

>a:— 1;b:=0; lo n (1o

a:=eyall(Pya((a)); b:=eyall(Pur(b)):0«1;

a=-16"“ 0
a - —0.05177674586 “ —.1111111111
a“ - .11581 504266 =m— 1104575885
a = - .10998031006 = — 1104575675
a“ - .11050017756 =— 1104575675
a"“ - .11045376416 - — 1104575675
a“ - .11045790716 = — 1104575675
a“ - .11045753736 - — 1104575675
a“ - .11045757036 — 1104575675
a = - .11045756736 = — 1104575675
a“ - .11045756756 = — 1104575675

2n’-9n'2-60.T+1-0 al’ebralk

len8lata

anlalaSH ya wnlarc!asl MNMcHrblrt bl3oblasb.
244M aple 1la8lurk
1) N:1lanyo(8an oraHAlarT CT 'W\aHK:

> [=2*xn3-9.*xn2—60*x+1=0; / :=2.13- 9. n" - 60x +1=0

H1121an yol8an orauvularil

> reaclllb(proo(); proc(/?,/9 .. cni proc
> realrool(2*xn13—9*xn2-60*x+1,3);

[[0,2], [8, 10], [~

4,-21]



> $o1*=$o1\e(1',X);
50/5 :=0.01662535946, 8.166187279, -3.682812638

2)[8,10] oralwiiw yo/~mn NiiaT blaoblasl:
> re$(arl;
>a:=8:b:=10:c:=11:n:=23:11:-6:
> XOKO:=proc(l',x) loeal fler;
Ner:=x-(c-x)*I'/("c-0; nnapply(Ver,x) encl;
X (K1) :=proc(/,x)

1oeal MMer,

Mer:=x — (c —x)*/!(/c —/); wvnapply (MNer, x)

enpg, proc

> 11r:=proc(,x) local fler;
|er:=x-T/c1|IT(",x); nnapply(|(er,x) eng;
Ur :=proc(/,x)
local Mer:
Mer :=x —//cA([(\x); nnapp!ly (Mer, x)

eng, proc

> [=2*XN3-9*xN2-60*X+«; ( =2x3 - 9x2- 60x + 1
> lc:=2*cn3-9*cn2-60*c+1; (c :=9H
> pya*:=XO0K1)a,x);
- .r' - -2 — - 4+
rw/ =X-+X — ﬂ'}___)_(_)_(g_i ____g_n__2____6_0_n _____ O_
913- 2134912+ 601

2 E_Mr:zf-M/II,x)\; Bur \=x-*x---2:0339%x2 - 60.r+ 1
6r - 18n- 60
1) Nin~a c/wpclan \'alaralar maulicla yacpn/a.uk/ak :
> a:=8:(0 n go a:=e\all(pya((a)); oa;
a " 8.098412698a :=8.138813932a :=8.155175222
a“ 8.161764315a -8.164411952a :=8.165474867
a :=8.165901427a :=8.166072587a 8.166141262
a :=8.166168815a ~ 8.166179871a “ 8.166184306
a“ 8.166186087 a :=8.166186800 a “ 8.166187087
a“ 8.166187202 a “ 8.166187248 a :=8.166187268

a“ 8.166187276a “ 8.166187277a :=8.166187278



a “ 8.166187280a :=8.166187280

2) MNcN:%a o'n8(lan wmnnta/ar nuwHc/ayautla$}tk
> b:=10:*0 W, clo b:=eyall(Pur(b)); oi;

b :=8.608333333
b :=8.201737828
b :=8.166446130
b —8.166187290
b :=8.166187280
b -8.166187280

>xO:=at+b)/2;, xO :=8.16618728*
> x0:=eyall(%,5); xO :=8.1662

a s wDNp

O‘r-o‘ 21111 (ekublnub mcbmn $ayollar
Ten2laralarnlné uanclay (urlan bor?
Mcl/ yol8an oraHuw ajrallsk.
Trar/13enéen! len8lata /1éww ajramsb yoMasl.
Al8ebralk len8larta MNJirknru awyk3Ma Oekan LPIcla5l
Al8ebralk lenl>1laranTté barcHa Jichr'ar! orall84w atuylabb

{eoreTasbl(nsbuniinnuy,.

6.
7.

Al”ebralk len8lata Tusbal Mc/l/Nanw ajrai»H HaslclaylleoreTa.
(3anc)ay lenuylatalar Tnsba! J/icl121lantn8 cbe8ara3T1 lopl3Ma

ba”ran| vbulT yo'Haynur?

8.
9.

Manfly Vd/lar anyicbeuarast! atylasb.
Munsba* koelTumemH al8ebralk Cen8lata HcWrkmywn" cbe8araswi

clarklay atalanacl1?

10.
1i

12.
13
14.
15
16.
17.

18.
19.

Terwlarta Jlcrra yaubla.ubl3b 3HaT.

MU17ua kena-kel yayrlasbl:>b (1auiga”ileoreTa.

11cluH blzoblazMa yaTaHar nsanlT so4lasll1lling a3o3ly 3baru.
Yalarlar u3ull bllan Hclira cbapéan yacpr”asbl3ll 3baru.

Yalarlar nsull bllan MNclx™a o'n§éan yaubla3sbl3b 3barfl.

Ya[arlar namw uyolaslick bosblan”™YcH yayMasblswlanlasb.
McHrTt blsoblasM3 unntalar n3aulTt uo'asKn*né asosy 3barl.

| >nnTalar usvH bMan Mc/e@a cbapiian yaublasblsb 3baru.
urlntalar n3ul bllan MX/ua o‘n8clan yac|tlasbl3b 3barT.

1 1nnralar nsuT yo'MasMa bosblan8Ychb yauTk3blzbwlanlasb.



2.1— 1laboralonya

bo‘yleHa

nnblayM 1$bla$b ncbun (op M1 bH-
Owunyiclasl len8laralarrnn§:
Mci2iarwn8 fAisya aOolT anallHk yok) urallk u3mbla anic]lany:
A Tu 1antan oraHupaa lMcHrw yalarlar ya nnntalar ukulga

2)
bl3oblané =

1 12 +5x-3-0
2) 3x4-4x’ -12x2-5-0
3) 0.5 +1-(x-2)2
4) (V-3)coax=1
(~2n <x<2n)

3 1)5* + 3x = 0,
2) x4- x - 1=0,
3) 0.5 +x2= 2.

e + =

5. 13 '-2-x =0,
2) 3x4+8x3+6x2-10 =0,
3) (x-4)210805(x~ 3) =-1,
4) 5/nx=x.

7.

1) e~ -2x + 1=0,

2) Xx4+4x3-8x: - 17 =0,
3) 0.5 -1=(x +2)\

4) x'co32 =-1.

1) arcl™N(x- 1) +2x =0,

2) 3x4+4x3-12x2+1=0,
3) (x-2)22x=1

4) X~ - 20x/nx =0

2.

D arclpx-1/(.V)=0.

2) 2x'—9n: - 60.V+1=0.
3) [1o82(~x) |(x+2) =-1.
Ax1n(x+p /3)-0.5x =0.

1) 2e' =2+ 5x,

37 LR . o=0

3) x/oy*x+ 1) =1

4) c«.?(x +0.5) =x3.

1) arcl%x- 1/(2x") O

2) X4- 18X' +6=Q

Fxr2r 1

4) 18 =XI !.(-k /2<Xx -Tc/2).

15 - 6x -3 =0.
2) X4- x3-2x" +3x - 3=0.
3) 05 -2r - 3=0,

4) x/op(x +1) =1

1) 2arcl%x - x +3=0.

2) 3x4- 8x3-18x2+3 =0,

3) 2nw(x +n /3) =0.5x2- 1
4) 21%x - x /2 +1=0



/.

21.

1)3' +2n-2=0,
2) 2x4- 8 +8x2-1 =0,
3) [((T—2)2—1 2" =1,

4) (x -2)C ob5X=\.

1)3' +2x - 5=0,
2) x4- 4x' - 8x2+ 1=0,
3) 0.5 +.r- 3=0,
4) (=-2)2/M(x +1)- 1m
13 1- 4- =0,

2) 2x!- 9x2- 60x +1= 0O,

3) (x - 3): /0%$,5(x - 2) =-1,
41XMmMx=n- 1

1) e‘+X+1=0,

2) 2n;- 2-1=0.

3) 0.5r-3 =(x+2)\

4 X\T2x =- 1, (-2/T< .vL 2n)
1) arc(%(x — 1 + 3a—2= 0,
2) x4- 18x2+6= 0,

3) x" - 20n;ux = 0O,

4) (n - 2)22' = 1.

12 -3n- 2=0
2)n4-n'-2x" +3+— 3-o.
3)(0.5) + 1=(n-2)\

4)(n - Ix0Px = -1,-2n<x<2n.

14.

16.

20.

22.

1) 2arcl%x - 3x +2 =0,
2) 2x4+8x’ +8x2-1 =0,
3) ,?w(x - 0.5)—x +0.8 =0,

4) (X - 1)/o#, (x +2) —1

\)2e' +3x +3x+ 1=0,
2)3x ‘+ 4X’ - 12x2-5 =0,
3) cox (x + 0.3) = x2,

4) xloy,, (X + 1) = 2.

1) arcl%x - 17/ (3x3) = 0,
2) x4- x- 1= 0,

3) (x —1)22x= 1,

4) 1&x - x - 1

1)3 - 2x+ 5= 0,

2) 3x4+ 8x3+ 6x2-10 = O,
3) 2x2- 0.51= 0,
4)x18(x + 1)=1.

1) 2arcl$x - x+ 3= o,

2) X4+ 4x5- 8x2-17 =0.
3) 257n(x + n 72) = x: - 0.8,
4) 218x-x/ 2+ 1= 0.

1) arcl%x + 2x - 1= O,

2) 3x4+ 4x3- 12x2+1=0,
3)(X + 2)/0r2(x)= 1

4) 2w((x + 1) = 0.5x.



23. 1) 3*+2x-3=0, 24. 1) 2e‘- 2x-3 =0.
2) 3x4- 8x3- 18x2+2=0, 2) 3x4+4x3- 12x- -5 =0,
3) (0.5)1=4-x\ ) XM2Ax +1) =1

4)(x +2)2/.*%(* +11) =T 4) cox(x +0.5) = x3,

25. 1) 3 +2+x=0, 26.  Dard[>(x-1)+2x-3=0
2) 2x1- 9x: - 60x +1=0, 2) x& -1=Q
3) (x-4)2% ,,(x-3)=-1. JKx-y =1
4) 51ux =x- 0.5. 4) Inx =x-1, (-n/2<x<kK /2.
27. 1) 2ex-2x-3 =0, 28. 1)3*-2x- 5=0,
2) 2x4—x2—10=0, 2) 3x’48x! 16x: -10 =0,
3) (0.5)r-3 =-(n + 1)\ 3)2.r-0.5" - 3=0,

4) xXxox2x = 1 4) x18(x+1) =1

29.  Darcl$(x -1) +2x =0. 30. 13 +5x-2=0
2) x4- 18x: +6=0, 2) 3x4+4x3- 12. +1=0.
3) (x- 2)22x=1, 3 (x—2)' =0.5' +1

4)(X +3)crex =1 - 27<x<27
4)x2- 031X =0. X Jere 2 2

2.5. ®17.115/. 1en8latalar 515leta$lw yecbl3b
2.5.1. 14ymn(on n3uH
1.Cbl21a512 'kk! noTa4YutH lenularalarclan (mrHean

(2.12,
K;(x.y)- 0

5151eta benl8an bo4YsT.

Bu 515letanlnuy; yecbnnl!an yol8an orallularrn an 1slasbcda §rallk mxulan
loyralanaTti2.

P(x,y)=0 ya (/(n ) =Dii|nk3lyalar yrafdlan kex”b”~an nucuat o'r bl8a
oluycbl kexTaT laonban awulayTrn2:

0= [a<x< bnc<x<cl\

Bn ke$racla yechblt™a TOX Kelnycbl nmuala8a Mop boncba yaut

boY8an (x(, yO nu.yat lanlayrwr. Bu V \..y y . cuyta(larclan loyclalanlb



K 0.001 awslbla blxoblaxb al8orkrwiw 1u/aT\r.
n 1.23.,... lar ucbun ben!»an 51Eletacla8l vnk3ya ya n!arntg xmsunty
bo511alann! bixoblab x~eTa yecblnuw (opanwur:

" r=r(x,..r =V.). /% K {x,:TI. ) K ~ 1Yyn-1)°

° =C(xW , < 7 X=<X( 6 y = 6%y
2./ ~0,-CATy, Al=~(7n-0 , A2=Pr6-C", I
3) X, =X, 1A/ y, —v ,+04y.7;
4)w-X, |<[,[r. V |<E
bo‘1$a launbly yecblTw: V* y,.x~ y, uneb olarl7.
2.5.—7a3ala. ¥Yxbbnu

AT (x,y) —8In21—=0-!2x -0.4

{0(x,y) =().Kx2+ 1.5v2-1

cbl.1e]512 lenulatalar xxieta$mny yechbl TT! blynlon u$ul bllan 0.1
an:allkcla OpTH,
YecHkb. YechblT yol$an ke3Taw (2.8-rasT)

1) 10.4< V<0.5. -0.76<y ' -0.73}
clen olka bo‘laxll (bun»a 15boncb bo51] AlU3HW o'AunYcblwnuy o0‘712a
bayola sHarwr). W bolcla, bo3sblan”~Ucb yastlakbl$bw: ‘o 0.4, ro -0.75
<lbol$ak bo‘lalll

2.8-rasrT.
Xn5n51y 110$Malarrnloparty7.:
Py~ 2C0>(2x-V')-1.2, /Ve! 61
par —coA(2.\'-y), (ry- 3y
bosblan”~YcH yaa!nla5bl3b .rc-0.4, 10 -0.75 caM 1\uwkSlya ya
bo$Malarwng LiyTta(iar:
/r=/1(0.4.-0.75)=0.]198 ,



P'x /"YOon 0.75) 11584. '\ =Py(0.4, -0.75) ---0.0208,
07=0(0.4,-0.75)=—0.0282,
C\ =Cr'x0.4,—0.75) 0.64 ,Cy -C/y(0.4, 0.75) -2.25,
/=2.6197, N r 0.2701 , A 2 0.044.
M) x0+/4 |/&Y 05 .V, Yo*A 2= -0.733.
pr—Ad=0.1=0.1,1y,-yoK-0.02<0.1
AwuHK bHaTt balanlTta8aw wucbun, blnncbl yauTblbleb Llyrallan
0.5, V] 0733 a$%o3an KKTcbl yautlw=bl$bT bl3oblayrrnr.
P -0.0131, P\ 0.8. P\~ -1.4502
C7=0.059, a\- -2.191, C y=0.1251.7=3.2199, A,= -0.0293
A: 0.0749
2 n[ A\L!-0.491, y2==3+/12m/—0.710
I"2-1;]-0.009 '0.1, b2->1|=0.023<0.1
‘bo'18anklan, yecHwwnu anylpa8lcba olarTt2.
F~ 05y~ 071
Cbl/wmy, {enu'atalar bl&eTaBT! Maple (1a5lincla “oralarciaml
yecblTlarw (opxsb ya $1fietatn§ 2len8latalan I1unk5lyalarnt§ érali8T1
dulsh (2.5.1-1a$ala).

251-1Y1 ap | e cla$ut
>=$1(2*x—y)-1.2*x=0.4: «:=0.8*\n2+1.5*yn2=1:
1){-2< V<-1, <y < 1} x;)kalaréax! yechblT:
>50Ke({l,2}.{x=-2..-1,y— 1..17);
{x = - 1.090593921y = - .1797849074
2){—1<x <-0.7, -1<y< 1} HoMalarcla%l yechblT:
> 8olye({l,8},{x— 1..-0.7,y— 2-2});
{.r - — .941581562,5.)’ =0.4402.56992}
3){-0.5< x <0, -1<y< 15Mmlarclcl’™ yecblT:
> MPolye({I,u},{x=—0.5..0y=—=2..2});
{x = - .4390572805V = - .750902995Y
4){0<x<2. —<y< 1) xoWblabla?,! yecMT:
> 50lye({l p}h{x--0..2,y— 2..2});
{n =0.4912379505V = -.733461301}
8lleTtaTn% len%latalan /unblyalatt% ~ra/'Wr> ONTKK:
> n/111(plob):
> 11pAc|1plol([0.8*xn2+1.5*yn2=1,51n(2*"\—y)-1.2*x=0.4|, X—
2.2,y—2..2, color=|blne,2reen|, 1blcknex8=2,1e8en(1=-|plo(1,plo(2]);(2.9-
rasr)



y
/
-2
|————pb|1 mobl 2 |
2.9-rasr.
2. Enc blyulror, mamHn) n la notadutl n la cbTc”/ 1len8laralar

5151etab1M yecbl3b ncbun c)o* la=>nnr.
BunT8 mnckun wr>Idafl cln/icl3lr len~latalar 818leta$l olarwr

0 X .. V. ) «0.
A<, %, 1) = 0, (2.13)

/N XTX2....)=()-

B 3151eta81M  yccblT Ml HOpuA wucbun kelta-kel yautla8b:3b
(Merablya) waulc™an 16yclalanarl?2. Bu kelTta-kel||kw yecblTua p
\ayblasbl3blT ynyl&aglcba yo/art/:

y>") = (2.14)

bu lortnlacla:
~X'r) = (X, . x," ... n,,'r))-bwblan8g‘lcb YOK] p-ywT\ii-

3bl3blT bllcHracH;

-\Y (x3) (2.13) 8l3leTanlny cbap laTtonH)a™! Tk51lyalatT{> Har blr
aruatend bo'yiloba olln8an I-yarHbM xwu3usly Ho8MalarnT§ X' p-
yaublasblr.b cdyTall bo'yoba topM”~tan xonlanlan (uW/H~n uyuyblay!
Yakoblyan Talnlsa



°A Y-

ax\ Ox, Axn
. Al2 al/2 172
ax\ X2 oxn X .N,/=1.2.3...n
01n a/n a/n
vV AT o> axn

ualeskan nwTKa:

— AXP®» (2-13) 31bleTtanT8 cuap 1aTtoTciasl {unkmyalatt§ X'r claj
c]lyraflan(Jan wm/Muan Talnlsa.

(2.14) kerina-kellKkT yecblTua yauwksbl3bw w3 aszok;y bbarll:
n
| <l. k=12,.,n
a*
7=1 ’
2.6-taxala. puyiiaul cbirlll512 len8lartalar bi3eTam yecblTTTL,
Tnsba! yrtaHanw ~unkOn wusmHpa 1lopT§.

K2 +y2 )r2 =]
N2x2 +y2 -4: =0
1bx~ - 4y + -2 =)

IM31eTa31yecHuTTNé bo3blang‘lch uHnallanw xO r. 0.5 boUs3T.
Yecbl3b.
1 513l1leTtanT§ yecHnnuya 1-yayTtlasbl3blntg Llta (lannl (opanriir.
/(X,Y.r)=x2 +y2+r2_, VPRV, {
I b(x.y,r) =2x2 +>m2-4, AX)= 2x24+>2_4,
./,q(X,}/,2)=3X2 -4y+r12 32 Ar+r2
\Y ! 7
bosblan”UcK yaulnla$lu!l Liltallarl xn T0—ra=0.5 asomcla
N0.25+0.25+0.25-1 ' o 3
2-0.25+0.25-4-0.5 = -1-25
,3-0.25 -4-0.5 +0.25 -1.00,

Yakobl W7nlWrk3asbl{nrarwr:



2 1-4
3 -4 1/
clel("(x(Q))- 2 1 wmn=-40
3 -4
A'(x(0) Taln$a8a le$kan Ta(n3sanloparwr:
1 -15 -5 -5 n '3/8 /8 /8
"Hal0) a0 -4 2 0 = 7/20 1/20 -3/20
7 e 11740 -7/40 1/40,
Kelta-ke( y~blaxblaH TorTblaswa a3sosan yacpnkaablabTTy,
unnallanw lopart/.
O = xr, _H- (v m)./(V")
'0.5 3/8 1/8 1/8 V-0.25
05 7/20 1/20 -3/20 125
0.5 11/40 -7/40 1/40 1.00
'0.5" ' 0.37% 0.875 A
05 + 0 = 0.500
,05. -0.125 ,0.375,

I. EncK a~TeTtawn” yecblTa 3-yayblasbl3blnT™ gltallanw (oparw/.



0.875"
0.500
\ ,0.375,

1 —yauymla8lvW3b uymnaOan yri,l

blsoblayrrnr:

(0.8752+0.52+0375" -1

aBob!cla, duyila8ilarnl

0.15625 '
2-0375- +0.5" - 4-0.3752 = (0-28125
~3-0.875- -4- 0.52 +H0.375- , 0-4.3750
Yakobl IV Ta inika3al1 ln/arrn/:
2% 2y 2-1
V=4 2v -a
&+ -4 2:)
"2- 0.875 2-0.5 2-0.375 ' 4-75 1 0,75]
FCT)= 40875 205 -4 = 35 1 -4
,3-0.875 -4 2-0.375, ,5.25 -4 0.75 ,
1.75 1 0.75
35 1 -4 64.75
525 4 0.75
1 -1525 -375 -4.75
WH (1T )= - ( !
64.75 -23.625 -2.625 9.625 !
,-19.25 1225 -1.75 \
Kelta—«.e{ yaurla5blaH TorTblaxwa a3033n1 2—yauwlasH1$biTruy,
Ll a 1k r 1M1 loparwy/:
A2|_ r@a _r TV 1Y/ (WY
ro.s7s \ ['-15.25 -3.75 -4.75 'T0.15625 °
0.500 64.75 -23.625 -2.625 9.625 0-28125
V375,  ,-1925 1225 175 , .0-43750,
ro.875' 0.08519 0.78981
0.500 - 0.00338 = 0.49662
,0.375, ,0.00507 / ,0.36993,



0.78981 n
0.49662
0.36993
9 2—yautlazlwbTTg cpraHanw $15leta8a 40'y]b (eksblararuwr.
0.0000!
ATY " 0-00004
,0-00005,
bu alyta[lar nol8a yaurH81(lan yecb!Twng ulyrallan 2 yautbxblxb

bo‘ytoba unykkHucba oHnacH:
.r=0.7852, r-0.49662, —0.36992.

252-M ap'e Wa*IuvurH
C1112148121en8laumlar 5151etab1M yecbl5b(4.2-Ta3ala).
1> re5larl;n{b(81mn(lenliMullyarlaleCaknlu8|):

I — yaawlax/v.uA
> 5
=5
= 1Y:=JNlacoblan(|xn2+yn2+2n2-1, 2*xn2+yn2-4*r, 3*xA2-

Ay+2n2|.[x.y.rl);
2x 2y 2r

V= 4p 2y -4
6x -4 2r1
>\YO0:=/Nacoblan(|xn2+yn2+2n2-1, 2*xA2+yn2-4*r, 3**n2-

A*y+2A21,|x,y,r=[0.5,0.5,0.5]);
1.0 1.0 1.0

H O 20 10 -4
3.0 -4 10

>lacoblan(|xn2+yn2+rn2-1, 2*xn2+yA2-4*r, 3*xn2-
4*y+2A2|,|x,y,2]=]0.5,0.5,0.5|,onlpnl=(lelelllllnand);

—40.00C
> PO:=<xn2+yn2+rn2—, 2*xn2+y A2-4*r, 3*xA2-4*y+rn2=;
2.2 . 2
X +y "+ — |
HO : §x2+y2—4'.c

3n2- 4y + -2



0.37500 0.12500 0.12500
>\YT:=\YOn(- 1): cyalw(\¥YT); 435000 0.050000 -.15000

0.27500 -.17500 0.025000
> x:=0.5:y:=0.5:r:=0.5:
-25
' PO; -1.25
- 1.00
0.5
X0:=<0.5,05,0.5>; XO : 05

0.5

0.87500000000000000C
X:=X0-NY0/(-1).PO; X :  5.50000000000000000C

0.37500000000000009C

2 — ycw, Maxbl xk

=>x:=X| 1;y:=X[2]:r:=X[3]; PO;\YO:=YY; \YOn(-1);
X : 0.8750000000000000C
V : 0.5000000000000000C
r : 0.3750000000000000C

0.875 0000000000000
=>X0:=X; XO := 0.50000000000000000C
0.37500000000000000C
0.1562
>PO;  0.2812
0.43752
1.7500 1.0000 0.75000
=>\\0:=/1\; N = 3.5000 1.0000 -4

5.2500 -4 0.75000



(! 235520000000000008 0.0579150000000000012 0.0733589999999999937
0364860000000000018 0.0405410000000000008

-.148650000000000004
0.297300000000000008 -.189189999999999996 0.0270269999999999989
0.78983000000000003C
X:=X0AY0n(-1).KO; X = 0.496645999999999976
0.36993700000000001/

3 — yauwuniiabbl ak

>x:=X| 1;y:=X[2];r:=X]|3];
X :=0.78983000000000003
r :=0.4966459999999999"
r :=0.36993700000000001

0.78983000000000003C
X0:=X; X0 0.496645999999999976
0.36993700000000001/

0.0074

>KO,  0.0146

0.02176

\.5797 0.99330 0.73988

>\\'0:=\Y; W) ~  3.1593 0.993.30 -4

1 47390 -4 0.73988

\\'0/1(—1);

0.262747533691878587 0.0635899656878950310 0.0810377595334823009
0.366510781085204574 0.0402338691041529001
0.29853836051! 171440
X:=X0-\YO0/I(-1).PO;

-.148995134741727792
-.189783979805269536 0.0270064315887930950

" 0.78519380000000005™
X = 0.49658859999999999:
0.36991095000000001<



2)C'/rr/c/ritr 1len~atalar Xl$leta!>TIM% yngorMa lopli%anyecbl Tbl
I o ‘nclan-1o k V/ blxoblaxW

>501ye({xn2+yn2+2n2=1,2*xn2+yn2-4*2=0,3*xn2-4*y-r
rn2=0},[x,y,r]);
X=KoolO W 22K 4KoolO (K 23C 36_72C 4 C 24 2
cC 16 7) K
KoolO {K23C 36 22C 4 242C 16_23rc 11
,y =Kool (K 23C 36 22C 4 ~C 24 2

C 16
Koolo (K 23C 36 _22C 4 7°C 24 /C 16 23)2K -~
C Koolll (K 23C 36_72C 4_2*C 24 7C 16 [)

> enall(%,5); {y = 0.49664, x = 0.78520. 2= 0.36992}
ckTuaun len%latalar Xl$lera$lclahl ¢ ra ra parab<>loular'TT%
kenludakinl an\uylash %ral\ut aun$b:

>\Yi(b(plobl:
wlplichploBcl(|xn2+y n2+rn2=1, 2*xA2+yn2—4*2=0, 3*xn2-

4*y+2n2=0|, x=—=2..2, y— 2..2,2— 2..2,
color=|blne,81een,yeloH|); (2.10—FasT)

2.10-ra3T.

2.5.2. Kelta-ke4 yaa!lnlaybHb (MNerablya) navH
. C\\Tu$\r len™Maralarclan (urf~an



(r(x,y) =0
[C(x.y) =0
515(Clrna ben18an bo* 1kin
Bn mbleTa yecbTnw 02 kbl”™a olu\'cbl Bobaw (oparwr:

O -{a<X<b,c<X<c/}
(2.16) Ha len”kucbl| bo'l8an upylclag8l M5(eTaw {urarwr:

Lr=7.(r V) 2.17)

\y =(P2x.y)
Teoreta. O 30bacla
1 KX,Y). <p_(xy) TmnkSlyalar atylanuan ya W21MK$12 XUXUMY
Mos11aiarua ea;
2) bosblan”™Uch (x<, I',) nvyla O 30™aa 1e”M1ubl|;

3) Osobacla \2* |+ | " | <acay=d 17 1] +172 <o

ax ax ay '\
1en8$17.Hklar o'nnH bo'lxa, n bobla

mn P\ea Ly, )

3n <PMX, wn 1), (n-1,2,3, ...) (2.18)

I'brrnlalar yorcktnoa {W/Muan {(.1,,r>,)} mlalar kiiTa—«kell8TT§
barcba baclan O wmsbacla ycllaJl ya u (2.17) maleta-nT8 yecHnTn boYuan
(u,r]) nuwana yanlnla8bacl.

2.7-ta*ala. ClilLI512 len8latalar $151eTabl yecblrww

(51nO-0.6)-y - 1.6. (2.19)
(3.x-co3zy =0.9.
0.01 awulMMa kemna-kel yaulnlasblsb (Merablya) nkubla loparw?.

Yecbrcb. 1) $1feta lunkmyalanwn“ uyrallkknTn3 blna kemaH™an
Tw!a51 (2.11-ra5T1) boYll, bm 51%leta yecKnwT o‘X tobl~a ol”™an xobau
Unykla8kMa 1aniayrr2:

—-rakKT.



Benl8an (2.19) 515leta8a kera(5lya wuHwWw uo‘llasb clulay bo‘Mabl
vcbun, nn uy>cla™c!l ko ‘nnl5HS8a kelllrarwix:

\X =p](x,y) =~couy +0.3,

> 3
I =<2(x,y) =8T1(x - 0.6) -1.6.
1bnk51lyalar ucbumn (xoretawruyy, yavilass™51” 3HarWanTt (eksblrat!/:

AR
ax ay ax ay
O Bobaga

Ap. 4P |co5(x-0.6)|< co$(0.3) =0.2935 < ],
)¢ ax

2 __ 1. Y

APx APZ —_ Linog'< _sina1.8) <-<1,
ay ay 3 3 3

yayTtlasbl3b sabarfManw balanM$blT ko ‘rarrm/.

eTak, bosblanyYcb LU|ytallarw xo=0.15, yO=w-2 liebuyabu! yllb,

{xn=% (\-pn-1)= cos(>",_,) 73+ 0.3,
\YN=<Pr(x»-\*Yr-\) = 0.6)-1.6, «-1,2.3,...
kelta-kelllk blMan yecblTya ya™nlasy™vb Alytaxlarlnl Toplsb nw TKT.

Xo-0.15, y(r-2
X|=0.1616, =>,=-2.035
x2=0.1508, 2.0245

xX3=0.1538, >m— 2.0342
X3- T.|=0003 <e; |V; -y21=0,0097 <8

OeTak, =0.0! atc]Mk blMan laanbly yecblT ckb anylcla8Mart olar>2:
x 0.15,y -2.03.
Maple Haslmn™a 2.7-taszalaw yecbl3b ya len8laralar 813lera5lclaS8l
MnkNya~rwny yral8ir uwnsb.
253-Map'e (Ja$(url
>W1(H(p'oln):
=>*0lye({51n(x-0.6}y=1.6,-co*(y)+3*x=0.9},|x,y]);

[ [x - 01510571926 , ==K 2.034013345 ]]
> 11p]|cNplol(»T(X-0.6)-y=1.6,-co=>(y)+3*x=0.9],

x="1..4,y=-4..4,color=|ble,recl], (bickne3$=2,1euencl=|plo 1,plo121);
(2. 1a—Fa3T)



-31
—4-
plo/ = plo}2

2.11a-1anT.

0 ‘r-o‘/1M lex«bn8H nclHw 3ayollar

1 CHi1214812 u'rwlaralar X15(etamT “nlon wmaulliia yecbl3sbla xaloHk.

2 Cb|21L512 1en8latalar $g(eTa$lll blyyron wukuHia yecblzsMa
yauTlasbl3b 3ballk

3. OH/nym/ len™Maralar 51xlerazlcla nerablya uunsb

4. N>111011 n3nnT cbwall 3luveta boYuan Kol mcbun uo‘llasb TUT-
KTrrn?

2.2abora(onya blu bo‘ykHa
TUMmd! mblau!. ncbmn lopsblnular
C,vykla8! cbl21g~12 1len8latalar 5131eT1a3TT8
1 MNcUrknnT” upsaua alrofw - yralfk m»mkla awylans.
2.Awlan”an kestaclayechbl 1T KyutOn wmsull yorclarrH(la bl3oblanu,.

, (O0.6ar +2y2=1 o Cr bv2=] Noyx2+2y2=\
[x2-0.8y =0. | v2—0.5n: = 0. 10.60'2+ V =0.



[x2 +y2 -3 [X 2+0.2y2=3
—og 1 —%s x2-0.8y2=1

1x1-yl1=\ 14~  +03y2 -8
[x2+3y2=6 ‘[ 3x +y2=3 0.51-2+ 2y 2 —

2+3y2- 6
164%2F3Y226 e xouy2e3  18(0.5x2+ 35223

I y =3X |]0.5x2b2y2- 1 y =0.3x
19.] x2-~'1=| 20.57"2+3>2=12]_ " g2+ Y =|
0.8x +2y =1 [ y=5* ( Voo

22 Tx2+y2=1x>0,y>0 ~ [ x2+y: =l
[ 31n(x+y)-1.6x =0 ‘ |co5(x +y) —1,2x—0.2
oa. [x2+2y2=1,
1 *8(xy +0.1) =x2
25 [09x: +2y2=1 [0,9x2+2y2- 3
1%xy = %~ | 81n(xy) = x2

78 h0.9x2+2y2=2
|cO5(xy) = X2.



3-bABOKATOKI!YA 18H1

1nurpolyal$|lyala<H FTortublan
Yaple ga=>>urinw 8 bnynkNan:

‘nNN(CuryePINT a)—e%r\cbl2lylarn{ TOHKNKNTr/xK atalanT
cKkayTXb;

Polynotlalln(erpola(ton(]2,3,4,5),[0.6,1.09,1.3,1.6|,
\,fonn=ba8ran”e )—JcHb>allar¥a ToH 1/cwran) Tlerpol\alblya ko'phaclim
lopdvH.

rolyncuwalinlerpola(10n(|2,3,4,51[0.6,1.09,1.3,1.6], x,fort=Ne«lon
Y-Jacblallar%a ToH MymntOn Lerpolya)xTtya ko phlacUT loplak

Mau$a(l: Ta]lnba walyalawla lopV8an Yy Tamnarwng crruyaruycbllan
ora$l11a8l bo8YarwHT kKaurary Tlerpolyal5lya ko‘pHacii yorclarlcla (opiA3HL
o'ruatsH.

He]a:

3.1. Inlerpolyal5lya Ta$alamw u0'yLU3bl.

3.2. ba8raynin8 T{erpolyalxlya Ko ‘pbacllT (oplkb.

3.3. blynlon tlerpolyablya ko'pbacllw 1oplSbh.

3.l. 1n(erpolyablya Tasalamw LO‘yLLSIN
Auar y-Apc) Tmnkmya [a,b\ ke3Tanng§ xk, A=0,1,2,.., 8 mwuc]lalarcla

X , X1 A X,

o >'1 yn

Bn Jaclya!n 1a3051(1a ben8an MNink51lyaw ko'pbacHT 4uylaanl ko'ntS5bcla
PI(x)--a(x" + axn'x+ axn2+...+ an{x+ an (3.

Kpl5|1 ucHun uwnyida™cba 3Mar! yo‘yarTr: |aclyalnrty Har bir Xk
(x 0,1,2,...,n) nuuCasllla
P, {xXy)~AXK ykK (3.2)
Tunosaba! nnnla bo'bln. Bunuay Taszala 1nlerpolyal.ulyala.uk ckyinacrl.
fopll8an ko'pbacHT T(erpolyalllya ko‘plra/l vieyMacH. TopMuyan
InlerpolyalSlya Ko-pbacll aso$l(la blror [xk nk !] oraHuyuya 1e/~ixblix nw§
laynbly cpyTa”™T t0pl5b Ta5ala$|w NaT yecbarT/.
1kklncb! (arvibll
P2Ax) alpe— <A+ a2 (3.3)
bu ko‘pba(1TT§ Koelnsenllanw
PaAx,) r../ (112 (3.4)
sban bao5lcla loplkb Ta3zab3T! yo'yanu/.
Mauy'uva(an Haw g n, , m=gb x=x2 la<la(3.4) barC ya (3.3) ko‘pbacl
asoMcK umM\1Easl 313leTart (urarwr:



a,x,+"2=Yo
n az2="™M
[acx2+ a,x,+1h, =y2
Bn 518letacla8l koelTnsemlan iian Mwl8an clelertranl
Ao 1
A=n' X 1 =0, -X,)(x2- X0)(x, - X0) O
X,: X, 1

bo‘laancla a0 awm a2 noTa’lmtlart 10pBb TUTKT. bekT (3.1)
yuc|or] rallbl ko‘pbac!Marrn loplSbcla lurlac8an K!$letalart yecblub
A1y ImlaSbacll. Bwm Ta$alaw yecblsb ucbun )aclyal a3o3kk ko ‘pbaclu (o-
pl$Ma ba8rary ko'pbacll(lan {oycblanarrnr.

3.2. ba8Sran]nmin T lerpolai$ya ko'pballw iopmxu
Ynaonpay! Jaclyal aszos3™a (opUacllgan Ko'pUacKL Aanyiada8!cba
laniaynmz:
N(X)=a0(X - x,)(x = Xx2)(X X,)...(x=-x )+
+Q (X - X0) (X - X2 (A-X,)..(X-X,)
+... +an(X-X,)(X=-X2)(X-X,)...(X = X#,)
bunéa n- 2 ucbun |kk|ncbl clara)all ko'pba/lT loparwr:
f2(x) - a0(x - X,)(X-X2) +« (X-XxC)(Xx-X,)4 (x-x0)(x -x.)(3.7)
Bu aQ a, a2 koellTM5ernlant [oplsb mcbun (3.4) 3bal”a a$o$an:
Pr(xo)=¥o. <]) \: P2Ax29-y2

Bo Yéancla® n« x< x? lat! (3.7) ua kelta-kel uo ‘ylb umylpaS!
5151etanl CoparTr:

aQX(r-X]) X(r-x:)=yo
anXX-X0) (-(Viene vy,
a,{x2x0) (xr-x)=y2
bvnclan: a0 -y,/(X0-X,) (X0-x?).
a, =y,/(x,-x0 (x,-x2),
a2=;;2"(x2-Xo) (x2X]).
Encll bu lopluan aQ a\, a2 larw (3,7) 8a clo'ylb 1rlamayo(:g;an
ba8ran)ing 2-clarajaH Tlerpolyablya ko'pbacWT yorarTr:
7, (n) . (X - X )=x—Xx,) + (xX~x, )(xX- x,) ( (x- xc)(x -x.)
mo(V, - X,)(X, - X;) <1, - x0)(x, - X,) 2(X, - xX0)(x, - X,)
5bmuin8clek n=3 bo‘lManc)a



(x-n-Ox-a4TuXx-xX,) (vVv-"m nyv nv-n,)
/,1V) -\, +) T
(X0-X,)(Xxu-X2)(X0-x,) " (.X,-XMU)(X,-X:)X -X,)

+ N (X=-XOXX-X,)(x-X%,) (n--n-n)(n* -n",Xx-n-:)
- (x2- x@M)(x2- X,)(n-: - X,) m3(x.- XO)(x, - JK)(x3- x,)
Bn ko‘pbacllarclan ko'rarwTk) Ko ‘placinine, clara)asl Jaclyalcla benl8an
aytnallar S0MMclan bila kaT boYar ekan.

OeTak, bayrary lnlerpolyalxlya ko'‘pbacHT nturty bolcla yuyWMaukba
yo7.at!/:

P (X)= X V;nIn (=) f%soaf

/=0 /7 /7 (y/ n/™
ba8ran| Tlerpolya>wya ko'pnalll yoriiat Ida y /(n) Mmnk$lyarHng
cpytaOrn W b \ke3taréa upylcla8lcba baltolarnacH:
nn+\). K

\K,(x=>\< n; |@-n-0)@-n-,). 1x-xn)\, a<g <b (3.9)

3.1—7a$ala o myxiayl y- Inx Mnk$|ya asoslcla 1w/.Muan
\Y 4 5
r 0.6531 T| 1.5986 1.3863 1.6094
Jdaclyaklan Moyclalawb ba&ran) lnlcrpolyarylya ko'pbacHTlopT§ \a bun
kopWaclllar yor(Jarrnc)a In 3.5 m bboblany,.

Yechbl.ub.
b (n)=_(x"X* "4)n ".3) 0.6981 + ' 4>(x~5) 10986 +
(2-3)(2-4)(1-5) (3-2) (3-4)(3 -5)
4 ** ~* N&-3I(s1-5) | 386" NM*-2)xr -3)(1'-4) 16044
(4-2)(4-3)4-5) (5-2)(5-3)5-4)

=0.0089 x3-0.1387T +0.9305 x -0.6841

Ho3H boY”*an Ko ‘pbac%a axo3an
185« /,(3,5) =0.0089-(3.5)" - 0.1387 «(3,5)2+0.0805- (3.5)-0.684 =
=031 - 1.701+3.2567 - 0.6841 =1.25145

boYacrl.

lop]18an T(erpolyablya polToTTT8 LUyTa(1u babolaynur.
PoHnoT c)ara)as1 n 3 bo -18an%l ncbun (3.9) N'ortnlaea asosan:

/(/T)(*)=—- = /(/()<B.5>-—— --- =-0.03998334028
na (3.5)



I— ,  0.5625=0.005512409046
(3.5) 4

Has;ulan ban; batolk 0.005512409046 clai kavia boYTtaycH:

1n(3 5)- /.(3,5}-1.252762968—1.25 1450000—=0.0043 12968

ba8ran| 1mlegolyalSlya ko'pbacHT atlulabb ya ~rrad”™bl sun3b Hatiia
MTT8 n'3.5 bo'l=arls8l cnytaer b,A50bla5SHME Mapk clablrim
{urarTs.
31 -Mapk cla$un
Jacbal$>a n.4oxun ko pVanT lop/uk:
D> nkH(Curycl|«1M2):
> Polynoluwalln(erpola(lon((2,3,4,5], [0.6931,1.0986.1.3865,1.6094),
X, Fort=1.agranue );
-0.1155166667 (1 - 3) (1 -4) (n-5) + 0.5493000000 (n-?) (n-4) (n-5)
- 0.6932500000 (n-2) (n-3) (n- 5) + 0.2682333333 (n-2) (n-3) (n-4)

>eyall'(%,3);
-0.116 (- 3) (n-4) (n-5) +0549 (n- 2) (N- 4) (*_5,)- 0693 (n- 2) (n
-3)(NN-5)+0268(n-2)(n-3)((—4)

2)> yw|1b(Curycrivns):
> belynormalln(erpolallon(]|2,0.6931],|3.1.0986].
(4,1.3865], |5,1.6094]|,X);
0.008766666667 \3 - 0.1377000000 r 4- 0.92743.33334 n - 0.681 100000

>p:=eyall(%,3); p :=0.00877*3 - 0.138n:2 + 0.927x - 0.68!

>x:=3.4:p:=p; p = 1.2202! 60!

To'rrclan-1oT! /acb>al%a aBo3an ko ‘pkaATw, O4=3.5cla% a/ytann/
bl3obla3sk:

> p:=Polynorlallnlerpolablon(2,3,4,5],]0.6971,
1.0986,1.3863,1.6094|,3.5,forr=ba8range);

p = 1.25360000(

JewH'cl1™a avovan lopU%cT ko pkaclT 8ra/]%!nl Anrkyk

> y\kb($1a*8):»LLI1(plol*):

> plo(([p,[[2,0.69311,[3,1.0986),(4,1.3863], [5.1.6094]||, x=-1..6,-
1.2,<<(yle=|lwe,pouy], color=[blne,recl|,'>y1nbol=BOX, 5yTb01$12e=30,
1blckne5$=3);



3.1—FasT.

3.3. ,\yllon T!erpolya{«|ya ko‘pbarét! loplil«

Mauysaii: 1'arlba na(yalancla topf8an cyTtallarnTtg o"78armycbllan
orasMla»! boyYanblut blynlon lnlerpolya(5lya Ko ‘pbacl) yor<lartcla 10pmbT
o‘r«an!aH.

Kela:

3.2.1. CbekM aylrrtalar Ta$ala$ll) yo'yLl3bl.

3.2.2. blylllon mlerpoyaiya Ko‘pHacHW 10p15b.

3.3.1. CbckM ay!rtalar Tta<;ala8wilio‘yM|*bl
BerM8an Jac3yalas1 n,../-0,1.2,.. ,n nvudalar b)r xIM /; vroslkcla
boY3a, nlarua ton y, Aa,) r '0.1,2....n lar ayouwa umymkul] ayirtalarw
(vraryn/:
Y] Yo AV,> /V)
YT~Yy-AXIY~/(X])

yn-y, : /(' AT, |)
Bu aylrralarn! blnncbl /Zaribll clekW ay’nnalar ck'b alalacl;. TKKTCb,

ncHwcebl ya wvnclan yuuon larmbH cbekll ayHTalart guybla”™cb
lopart/.:

1 (anibil2 larnbl]
A, V;-Yol-yo™ 1T =fly,|
AYy Yi-yAyr [LOy,—Ay,

Ykl Yk O YL \yk |- Oyk

Aya l=y,-y, I \;y,-1=71y,- Ny,, |
3-wbH: AO30=40y+/1rYo JT'Y, ~Y--N1"Y¥b
p - lar(bll:4/y< Ap 'y*+-J1'y*, 12..n
Bu {op/1™an aylrralarnl gny iyl ;aclyal”a |oylasbliranw/.:

o AY O x AL, iy



=
x > = AZ0  A30 A4y0 050

. X0+ Vi Ay, XV, A, AY.
X2=r, 4217 y2 Ny2 A2  Avy.

V. N, =3/7 v3 Oy.. ANY3

<) V* AH n AV

vV A y5

3.3.2. N>mo11 T(erpolyablyala*b lol'Tnla*l
I. Ben!8an Jacyalcla Tok y,=ax,), /Z 0,1,2,....n lar2a TOK .,
' 0,1,2....n wwlalar bir xM W wuroyHkia bo‘luancla, bm ylmnallar
boMYawsblw J/loaabycbl Tlerpolyal5lya ko‘pbaclini uwnyicla8icba
(opanvir.
Bu ko'pbaclT umyl(la81 ko'nwkMa blayrwr:
prn(T) n LA(* -\ ) 2A.(x -n)(n -y + A3y -XW(X -ns)(x -x,)+ (13.1)
o AL (V=TT) (V=X,) (JE- V). (V=-xn1)
bn yerclaslt A, /=1,2,.n koelll$enllart 1opl5b wucbun Jaclyalcla8l Tok
Vya y larnt« ytnallanw 12lanayoléan ko'pbaclua <I0yalTH .
x X)! 1lla: r.r ,1wm;
Ao= To
n x, Clay, ,40'Nn,x,-No) =Ao+A~-ya (Ad,
Yi=yn ‘A 1\ A\=(¥Y\—Yo) /11,
A ="'I-Yn _4Yo
1 11/? 117/
n~ n26a: y2=A0+ A[(Xx2-x0)+ A1l (xr-x0) (x2-x1)
Yy2=A0+A [2/1+A 22U 1
Aoya A,l1aT1T8 C'lytallanw blbob”a oHb,
Y2 =yO+Ay 2k'H ®A22/r ,
A L2 =y7>(-2Ay=0yXOyo=A30 ,
b 1 ¥

2\n
OeTe.K, Ke(Ta~kel koelll5enllarw (opl5H Mortmnla51:

Ao =Yo. A. = A y°

\\H
A =-b. A _ N0 r A = Ky~
/2" 3 3Y/3 ... * K\K



ToplM~an koelTkaen™ar asosyYa 121anayoifan in(erpoyablya ko‘pbaXw
anyica8rba tOpartur:

PN =r+J1 u-/)+— #Hx-x)Xx--)+ -N)X=-X)n-xH... "1Bm*
nn N\n y.n
Bu \’'ynlonrnng blrtcbl LWerpolyalllya ko ‘plall (leyHacll.

2. T"yntOnn!ny, binncbl Tlerpolyal5lya ko'pbacKck guylcla»lcba
alta$blw$b yila1!2:

X=X, _ X-(xX(,+W) _ x—x0 =

/ 7 n
X-X2 =X~X,_+2N) _ x-n0_->=,_2

ya baka/o

Bn alrtaSblt$blarrm  lwob”™a oflb (13.2) Tortnlaw suyYa”cba
y02:1T 12:

AL /(/-14 . +'D|"r" M- > 11-01-1)] (13.3)

Bun NW1041)11' 2- 1Mlerpolyalxlya ko'pkacH peyWacH.

M) —/M,041u-y( V2

J¥ 2 ' 3 .. 4 5
y 0.693 1 1.0986 1.3863 1.6094

)aclyalclan Moycblawb blynlon Ttlcrpolyal5lya ko ‘pbacllanrn 1opT§ ya
bu ko‘pbacllar yonbTtbla 1In3.5 T bltoblan».
MyunlonnTt§ Tlerpolyal5lya Ko ‘pbacHL Krakb ncbun cbekH

ayntalarwn§ JaclyaHw 1u7.aud2:

5 xv ny ny
2 06931 0.1055 0.1 178 0.053
2
3 10986H 0.28771 —0.0646
4 13863 0.2231

1.6094

(6]



(13.2) lrorrnnla8a akosan , n=3, /r | bo*‘18cla

(*1=> bAL'<T =X.)+ 2,A7(** *")<T* * )+ 3 AT (T- * )(V- V, ) (V- N,)=

=0.6941+ 0.4055(1-- 2) - °- ‘2—78 (x - 2)(x- 3) + . ? (V- 2)(x- 3)(*- 4) =

=-0.6841-0.930 .v- °-"2 78(n- 2)(n- 3) +°_-°6532{.v- 2)(x- 3)(n- 4)=

=-0.6841-0.930.1- 0.1387n-’ +0.0089n"

Bu kc/pbacMan %<1lalatb 1n3,5=/>,(3.5)=1.2552 ekanHé11 blkoblab
HOparTr.

N>'11011 1nledolyalSlya ko ‘pbachrn aniulaiib ya ~ra/i§lw (Jurblibatcla
wnTt8.r=3.5 bo‘l8anéa81 cpytall blzoblazHTNé Mapk WaslUnw
LLisarur.

3.2 - Mapk* (1a$(mn

Mylon T(crpolyalxn n ko'pkacHn/w pbk.

> re8*ar(; >yHb(Curyelrwm T 2):

> PolynonHalinlerpolalk)n([2,3,4,5],
[0.6931,1.0986,1.3865,1.6094],x,lort=Ne\y4on );

( (0.008766666667 N1 — 0.09386666667 ) (x — 3) + 0.4055) (r— 2) +0 693 |

> p:=eyall(%,3);

p :=((0.00877n- - 0.0939) (+ - 3.) + 0.406) (n - 2.) 4 0.693

> p:=mTp1Ny(p);

p : 0.008770000000 .r' - 0.1377500000 n~ + 0.9281200000 x - 0.6824000000
> p:=eyall(%,4); p :=0.008770n" - 0.1378n2 - 0.9281n - 0.6824
>#x:=3.5:P[3.5]:=p; 5~ 1.25391 37<

fyllon Inlerpolyalxya ko pkai Tt~ d%T\ AunsU:

> nllk(*ea(8):yY1lb(plol',):

> P**(1Py112,0.69311,[3,1.0986],[4,1.3863), [5,1.6094]]], x=-1..6,-
1..2,$(yle=]1lwe,powi(],color =[blne,recl|,
1bl1ckne*5=3,8yTtbo1=BOX,8yTbok1re=30);



3.2-rakT.

O‘r-0‘2iM (ek3bTBb ¥Hun 3ayolar

| 1nlerpolyablya Tazala51w kuylll3b Toxlyalw]ln$binlTny,.

2. ba”rary 1nlerpolyal5lyala8b ko'pbacHWw lanlasb LPIca51l ya wmnTt?
abaniyall.

3. Oaniay xollarcla ba8ran| 1nlerpolyal&lyalasb ko‘pbaclbl vo'Tlaxb
TUTKT.

4 .1KKTCbl ya ucbuncbl larnbH l.aurany Ko'pbaclw yorruy,.

5. Cbekll aylrralar.

6. blyntOn  1nlerpolyalslyalaSb ko‘pbaclbl lanlasb upclasl \a MnT§
abarwyall.

7. CHekH aylrrmalar aso?1cla blyntOn 1nlerpolyalxlyalaSit ko'pballinTte
koeNel8enllanw KOpisb.

8. 1kkTchbl ya ucbunchbl lalllbll N >111011 Ko ‘pbacllM yo/mms>.

9. ba™ran| ya blynlon 5nlcrpolyalSlyalasH ko ‘pbacllw  lanlaSb
Lp1clalariming Maral

10. 8onf clUTererM$yalasMa blyntOn Tlerpolyal5lyala$b ortmlamclan
loycblawwzH.

3-labora*onya «bl bo‘yicba
Tnulad! xbla*b ncbmn lop*lnnular

("ve1cl1a81 |aclya! ucbun:

1) I'asian] Tlerpolyals:ya ko'pbaclT OpT™(1-]Jaclyal bo'ykba);

2) blyn(on 1nierpolyablya ko ‘pbackin» 1opT8(2 Maclyal boytoba).

Jlec)yalcla benl8an (X,.y,) nusablar yorclarrncla x ylytallan lenu nrouMMa
boYtauan I1-3aJWyal ucbun bauyran), x ylytallanleny uroylbla boYuan 2 -
Jaclyal ncHun blynlon inierpoilyablon ko'pbackw ~mrt/.



1-jaci\al

2-Jaclyal

JacKal 1

Jallyal 2

Nacba! 1

Nlacba! 2

Naiiyal 1X
\%

Naii\al2 X
Yy

NacKa! 1 X 6.68

\Y,

Navina!l 2 X

Yy

Naiyall X
y

NaO\al2 X
y

NaiiyallX
Yy
Naiyal2 X

X 043 0,48 0,55 0,62 0,70 0,75
Y 163597 17323 18768 20334 22284 235973
x 1 7 3 19 [25
V 0,702 0.512 0,645 0.736 0,608
Yanan* 2
X 0,02 0,08 0,12 0.17 0,23 0,30
V. 10231 1,0959 114725 12148 1,3012 1,4097
X 8 14 20 26
Yy 0,102 0,114 0,125 0,203 0,154
YanarH 3
X 0.35 041 0,47 0,51 0,56 0,64
Yy 2,739 2,300 1,968 1,78» 1,595 1,345
X 3 9 15 21 27
\% 0,526 0,453 0,482 0,552 0,436
Yanan* 4
0,41 0,46 0,52 11).60 0.65 r0,72
2,574 2325 2,093 ry.862 1,749 1,620
4 10 rie 2 28
0,616 0.478 0665 0537 0,673
Yanan* 5
0,73 0,80 ]0,88 0,93 0,99
0,808 0,894 1029 11209 1,340 ' 1,523
5 n 17 23 29
0,896 0.812 0,774 0,955 0,715 |
Yanan< 6
011 0.15 0,21 0,29 0,35 0,40
9.054 6,616 4,691 3,351 2.739 2,365
6 12 n 8 24 30
0.314 0,235 0,332 0,275 0,186
Yananl 7
1,375 1,380 1,385 1,390 1,395 1,400 1
5,041 5.177 5,320 5,470 5,629 5797 1
1 7 13 19 25



Yanall 8
,lackal ! X 0,115 0,120 0,125 0,130 0,135 0,140

Yy 8,657 8,243 7,958 7.648 7,362 7,096
yal 2 X 2 8 14 20 16
Yy 0,1264 0,1315 0,1232 0,1334 0,1285
Yanall 9
I 1a(d\a! 1 X 0,150 0,155 0,160 0,165 0,170 0,175
I y 6,616 6,399 6,196 6,005 5,825 5,655
[.7adyal2 X 3 9 15 21 27

0,1521 0,1611  0,1662 0,1542 0,1625

Yanall 10
Naiya! 1 X 0.180 0,185 0.190 0,195 0,200 0,205
Yy 5,615 5,466 5,326 5,193 5,066 4,946
<LKl\al 2 X 4 10 16 22 28
Vv 0,183 1 0,187 0.194 0.197 0,203
8 5 4 6 8
Yanalld 11
Jad\a! 1 X 0,210 0,215 0,220 0,225 0,230 0,235
Yy 4.831 4.722 4,618 4,519 4,424 4,333
>@aclyal 2 X O un 17 23 29
Yy 0,2121 0,2165 0,2232 0,2263 0,2244
Yanall 12
Jacbal 1 X 1,415 1,420 1,425 0,430 0,435 0,440
Yy 0,888 0,889 0,890 0,891 0,892 0,893
Jaayal 2 X 6 12 18 24 30
|- v - =« 1,41 79 1,4258 1,43% 1,4236 1,4315
Yanall 13
Jaclyal 1X 0,33 0,38 0,45 0,52 0,60 0,65
Yy 1.63597 1,73234 1.87686 2,03345 2,22846 I 2.35973
J1a<d\al2 X 1 5 9 14 18

Yy 0.702 0,512 0,645 0,736 0.608



NacHa! 1 X 0,03 0,09 0,13 0,18 0,24 0,31

\% 1.02316 1,0959 1,14725 1,21483 1,3012 1,4997
Naiyal2 X 2 6 10 14 18
Yy 0,102 0,114 0,125 0,203 0,154
Yanan415
Naclya) 1 X 0,25 0,31 0,37 0,41 0,46 0,54
\Y% 2,739 2,300 1,968 1,787 1,595 1,345
Nacba! 2 X 3 6 9 12 15
\Y 0,526 0,453 0,482 0,552 0,436
Yanan! 16
Jlaclyal 1 X 0,21 0,26 0,32 0,40 0,45 0.52-1
Yy 2,574 2,325 2,093 1 1,862 1,749 1,62
Na(I\al 2 X 4 7 10 13 16
Yy 0,616 0, 478 0,665 0,537 0,673
Yanan! 17
Naiiyal!l X 0,38 0,43 I 0,50 0.58 0,63 0,69
Yy 0,808 0,894 1,029 1,209 1,340 1,523
Naclyal 2 X 5 11 17 23 29
Yy 0.896 0,812 0,774 0.955 0,715
Yanan( 18
Jeclyal 1 X 0,31 0,35 041 0,49 0,55 0.60 ;
Yy 9,054 16,616 14,691 3351 2,739™ 2,365
Jeclyal2 X 6 7 8 9 10
Yy 0,314 0,235 0,332 0,275 1 0.186
Yanan!l9
Jlaclyal 1 X 1,175 1,180 1,185 1,190 1,195 1,200 1
Yy 5,041 5,177 5,320 5,470 5,629 5,797~
IHN\al 2 X 1 6 10 14 18

Yy 1,3832 1.3926 ' 1,3862 1,3934 1,3866



Naiiyall X
\
{acN\al2 X
\

Jarfya! I X
\
Jdacl\al 2 X
\

Naiiya! E X
\
Ja(lyal 2 X
\

Nacba! 1 X
\Y,
.bblya] 2 X
\Y,

Jlall\al 1 X

Jda<Hal 2 X

1 /lacb'a! 1 X
\Y,

Jdacbal 2 X
\Y,

0,215
8,657
2
0.1264

0,250

6,616

0.1521

0.280

5,615

0,1838

0,310

4,831

0.2121

1315

0,888

1,4179

0,315

8,657

2
0,1264

0,220 0,225
8,293 7,958
7 12
0,1315 0,1232
Yanan* 21
0,255 0,260
6,399 6,196
9 15
0,1611 0,1662
Yanan* 22
0,285 0,290
5,466 5,326
10 16
0,1875 0,1944
Yanan* 23
0,315 0,320
4,722 4,618
11 17
0.2165 0,2232
Yanan*24
1,320 1,325
0,889 0,890
12 18
1,4258 1,4396
Yanan* 25
0,320 0,325
8.293 7,958
4 6
0.13 15 0,1232

0,230
7,648
17
0,1334

0,265
6,005
21
0,1542

0,295
5,193
22
0,1976

0,325
4,519
23
0,2263

0,330

0,891
24

1,4236

0,330
7,648

0.1334

0,235
7,362
22
0,1285

0,270
5,825
27
0,1625

[-0,300
5.066
28
0,2038

0,330
4,424
29
0,2244

0,335
0,892
30
1,4315

0,335
7,362
10
0.1285

0,240
7,096

0,275
5,655

0,305
4,946

0,335
4,333

0,340
0,893

0,340
7,096



Jlacbal 1 X
\%
Jlac\a12 X
\%

Naitya! 1 X
\%
Ja<Hal2 X
\%

Naim\al 1 X
\%
Naina!l 2 X
\%

Nla<lyall X
\Y
Nail\al2 X
\Y

JaB\al 1 X

Jayal 2 X

0,450
6,616

0,1521

0,580

5,615

0,1838

0,410

4,831

0,2121

0,315

0,888

1,4179

2,315

0,888

1,4179

Yananl26

0,455 0,460
6,399 6,196
7 11
0,1611 0,1662
Yanan!27
0,585 0,590
5,466 5,326
9 14
0,1875 0,1944
Yanan! 28
0.415 0,420
4,722 4,618
10 17
0,2165 0,2232
Yanan (29
0,320 0,325
0,889 0,890
n 16
1,4258 1,4396
Yanan!30
2,320 2,325
0.889 0,890
7 11
1,4258 1,4396

0,465
6,005
15
0,1542

0,595
5,193
19
0,1976

0,425
4,519
24
0,2263

0,330
0,891

14236

2.330
0.891

1,4236

0,470
5,825
19
0,1625

0,600
5,066
24
0,2038

0,430
4.424
31
0,2244

0,335
0,892
26
1,43 15

2,335
0,892

14315

0,475
5,655

0,605
4,946

0,435

0,340

2,340
0.893



4-bABOKATOK1YA 18H1

Kk'blK K\aclra(lar vkuH
Ta]lnba naljalanntg clw/y)| ya parabollk
bo|;* lawn$biw awula™b.
Maple (lax(uriivn« buyrmnglan:
(If=tau)- 31aH$Hka pakelcla®l ataHarTt ckauTsk;

Yeclor(10.5,1,1.5,2,2.5,3|,c)alafype=roal)- cpyTtcH'wrn! yeklO nT
w/laxk;

add(X |K|,k= 1.u)—cpyTaitar y% 'tclr T Opliuk;

PK(a+1b*1,X,¥,1)—ulyTaitar axoxMa ko'rxalll”an len%latanl aTL KKK
/nnblyax:;

L|1ea81*unarc||x,y|.,y=a*x+b]|([|0.5,1,1.5,2,2.5,3|,[6,5,3.7, 2.6,1.6,
0.61]—«1cblk KVa(lraiar uxull axo.uMa Ko ‘Tall%an yryTaiiar oramcla%l
cbir bo%latx len%latat wuwlaxk/mnllyasr;

M[1ea$l8upare||x.y|,y=a*xn2+b*x+c]|([]0,5,1,1.5,2,

2.5,3).16,5,3.7,2.6,1.6,0.6) |) I)— k!clnk K\>a(lraiar wm3mMH axoxuc/a
ko 'Talll%an urytasar orasMa%lparabolk bo%'latxk len%laTaTt atylask
/vinkslyaul;

yymb(CuryeP|nlnu):lnleracuye([]0.5,6],] 15],[ 1.5,3.71]|2,2.6] | 2.5,1.6),
|3,0.6]|,1)- ko 'r.ual%an nw/(alar oraxklv%l bo%YaTXKnTy’ Tu(or
Tn/opa! oynaxk/a LmMnxkK.

Maukac!: Kncblk kya(lrafar wknina 12¥lba natyalaricla XoplMuyan
Ylytallar oramiiasi cbirlyll ya parabollk bo§‘lawnsblt awlasb

Ko :

4.1. K|cH|’k kyaclra(lar n$umn

4.2. To‘8'n cblricH bogYaTtnan len8lara5li awnilasSH.

4.3. 1kkTcbl darajlalr bo™Yawnyb lenularamil 10pH.

4.4. K172 bouyYanTt3b ler{>lara$llll 1opl$H.

4.1. K Icb)k kyariraHar vm|Mn
X Ry A2 mb -V,

\ y: )2 y3 yn

Bn k| oK28aruycbllar orazlcla8l bo~Yawsb TlortulamT Ycblk
kyac!rallar v3uH bllan anaHwWk mn3ubla anlulabH Tazala51M1 yecbarTr. Buwns
ncbmn boyManTtxbuw [{'oclaloychl liTblyalar (untlanlayrTr.

Ma5alan:

1) cblrwH bo8*lanr->b: y= ax+b

2) parabolk bou 'kwTeK: V' ax2*bx mc



Bu boé*lawsblarw ar™la5Wc)a nlarnt§ koefHsenlanrn awuk3b axouny

Ta$ala blzoblanacl. LLTurtyHk ncbun irlanayoi8an Nninksiyatu
y=fx,a,b,C)

ko'nw3Ma 12laytl2. Bu boé‘lanbllwng a,b,c koell(zenllanw anlula8b

ncbun ber/lyan Jacl\el asoc”a
/(x,a,b,cYy,,/ 12, ,n

3balw yorarrnr. Bu 17.lanayol?an Mvnblya wyTaman b/lan Jagyrliclal»
y, lar orab111a81 lary, TTT W T yOK1yelarHcba kKkblk bo‘lbll 3Mariiw 1opitb
vcbun uny Icda8l rvmnk5lanalrt(urarTr:

P{a,b.c) =" [y, aldc)]\ /=1.2..... n
/=1
Bu ko‘p ow8arnycbll /r(afc) Mnkalanin™ TblTurrnt 10pBb mcbun
Anyiciagl rarvny sbarllan Foyciaianarii2.

ya'rt

4 1
5‘( [Y, - /(X;,«/>c)!- /a{x-,a,b,c) =0
1.X\M-/(x~c/™.c)]- /b&r a,b,c) O

AX 'Y1-/(Xx™n./5<®]-/c{xr a,b,c) = 0.

blsbbn 51$leteT yecblsb bllan ab,c larnu Oparw/ ya Jaclyalri
Moclaloychl bo«‘law$b nTk18la51w (oparrur.

4.2. To‘8'n cM/kp boN lanln«b lenlatakwl atfqladl
Cbl21UH Bop> bIN$b/{X,,a,b)=ax,+b, ncbun/a-x, /'s=\ boY~an™a. (*)

rarmny 3ba”a akoxan uuylclaullen8laralar 515leta5lua eua boYarwr:
n

~N[Y, ~ ax,-b\x1 =0,
1 7/
'-— ax,-b\ 1=0.

>
(/:!I.



IX A B+nb="Ey,
vE Yy =]

Bun 3kuyTeTaw a, 6 lar8 rn$balan yecbanHr:

P ‘'~ P P . e, '- A& I bly'.r. (=*)

-1V o -[2>, "L x,2-M>>,
>

\/=|
4.1-1a&ala. Ta)Hba nmalaxi(la loplean “mycla8cba oYcboy
nanjalannt8 bo§‘laT:3blw arHukn?.

3.1-]Jaclyal
X 0.5 10 15 2.0 25 3.0
y 6.0 5.0 3.7 2.6 16 0.6

Makala<la benl”an 3.1- |aclyal axomiia yuuonéa™! klcblk kya<lrallar
m3ul bllan cbl2aiyH bouYarnsHw awnlaxb wcbun  (**)  lor;inlaclan
loyaalanatl?:

1)buncla™ y!8§‘tcllarw bixoblayrwr: «=6
6

V v =0.5+1+15+2+2.5+3=105

/-1

Ir.r2=0.52+12+1.52+22+2.52+32=22.75
=1

6

Iry, =6+5 +3.7+2.6+1.6+0.6 =195

A

6

% Xy, =0.5-6+1-5+1.5-3.7 +2-2.6 +2.5-1.6 +3-0.6 = 24.55

2) a ya b larw blboblayrwr:
6; 24.55 —10.5-19.5 _ 147.3- 204.75 _ -57.45

-2.18857
bl~ 6-2.2.75-(10.5)" ~ 136.5-110.25 ~ 26.25
b 195-22.75-105- 24.55 _ 443.625-257.775 185.85 _ ? 08;
6-22.75- (10.5)" 136.5- 110.25

3y=xx+bbo§‘lawsSbT yo/anu/:
M--2.18857 x- 7.08.
Cbl~H bouy Yani=Hn anluyloychl cblfMrknT (MxarTr:



41aM aple lablurk
y-a+bx cbl21aAH bo”YaTt3Nw awuybsb.
1 Bo§1an18bnl anlglasb.
a) To's Tl cbl~w! bo%‘latn$kT yuor\(la ko 'r$alli%an uowla a&oxLUr
> re$darl; ynML($@($):
> X:=Yeclor(|0.5,1,1.5,2,2.5,31,cla(;alype=Ioa():
>Y:=Yeclor([6,5,3.7,2.6,1.6,0.6],c)ada{ypc=Noa4d):
>n:=6:
> 8X:=acl<1(X|k|,k=1..n); 5X :=10.50000001
>8Y:=acl<1(Y|k|,k=1..n); 5Y := 19.50000001
> 8XX:=aclcl(X|k]n2,k=1..n); 5XX ~ 22.75000001
> 8XY:=alla(X|k|.Y|K],k=1..n); 5XY :=24.55000001
>ab:=501ye(]a*8X+n*b=8Y,a*8XX+b*8X=8XY|.{a,b});
ab :={a = -2.1885714296 = 7.08000000(}
>y:=ab| 1)*x+ab|2];
y :(=xa + b =-2.188571429n: + 7.08000000)

b) To%'n cbl-luy[ bo%YaTioUT PU /mnkTyaa: axaxMu:
> yykb(8la<bl|C!=>):
>X =VYec4or(]0.5,1,1.5,2,2.5,3], clada<ype=/loal):

Y :=Yeclor(]6,5,3.7,2.6,1.6,0.6), iialllype=/loa():
>Pk(a+b*1, X, Y, 4),

7.08000000000000274 K 2.18857142857142950 |

>eyall (PlLa+b*(/1Y,4),5); 7.0800 — 2.1886/

c) nwlalan/lan o Yurcbl cHbl LT K[cblk kxag.raar Tuina 1opl\W
>T|lea™Mumare||x,y111(U0.5, 1, 1.5, 2, 2531, |6,5, 3.7, 2.6. 1.6, 0.6]));
VvV = 7.080000000- 2.188571429r

2. Bo8‘law$bT ~ralwbl uunasb.

> M'|{b(5{al*):>y|{b(p1o{5):

> r2:=rb5("4|1lea*43aunare|[A,y],y=a*x+b.{a,b}]|
(L40.5,1.0,1.5,2.0,2.5,3.0],|6.0,5.0,3.7,2.6,1.6, 0.6LL));

r2 :=—2.188571429c + 7.08000000(

> \Y14b5($4a4%):yy|4b(p1o4d):

>P101(r2,][0.5,6],[1,5],] 1.5,3.7],[2,2.6], [2.5,1.6],13,0.6Ll1,x=-1..4,~
1..8,$4yle=[11e,poT4], 4bickne8%$=3,re(1],!>yn1bol1=BOX,*yTbobl2e=30,
color=[blue);



4.1—raqr.
3. Bo§*lawsbn!ny, yralwad TutOr nwlc”al oynamcla cynxb(4 2-rauT).

41bM aple danlurl:
>yyunb(CuryeP!ln2):
1n<cracl|ye([|0.5,6],] 1,5],] 1.5,3.7],]2,2.6].]2.5,1.6], 13,0.6)1,;

4.2--rabT.

4.3. >adclll 1larajal!(parabollk)
bo§'lallllb k‘Malarta«1M! 1gal8sl
ParaboHk bo§Yawnsb /(Xlab,c)=mx2tbxkc wucbun /,=x,2 Tb~X,

/; 1bo‘l8anc)a, (*) rarnny <barléa asosan ymy”~ae! len8laralar si51eTa$i8a
cea boYarTr:

231/ —ax2-bxl-c]x2=o0.
=3
n

{X 1= ~ax,'~bx,~cK =
"

.Y \y —ax2-bx —c]ml=0.
1Tl



(E.o/ N (XN>+ (2> >"2>, (,*>

1|C1;V+(X nVi+- mX 1
ya vn! blror vsnl bllan yecblb a,b,c larw (oparrH/.
3.1-|acbal asoslla y=ax2+bx+C parabollk bopgYawsbw aws'asb ucbun
(***) lFortnlacla8l1 yw'tcllarrn bl.agblab, unyl(1agl3”~etart [oparr/.:

[ 142.187a +55.1256+ 22.75c = 40.625
4 55.125a + 22.15b + 10.5¢c = 24.55

22.75a+10.56 + 6¢c =19.5

Bu M5letaw yecblb, -./-0.0857, b—~2.288. ¢ 7.28 larw HOparwr ya
parabok bo” ‘lanlkbn! yorarTr:
r 0.0857x2-2.288x" 7.28.
y=ax"+bx+C parabollk bo§‘larwbT aTylaSb clasrurlr Lrariwr:
1)Bo §*lawsSbw arvalasb.
42a-Maple @a5(url:
a) parabolk bof*YaTTbhb T yworHa ko 'rxallan /o/c/a aboxLLa:
> re<>larf; \yn&($@1$):
> X:= Yec*or(]0.5,1.0,1.5,2,2.5,3|):
V:=Yeclor(]6,5,3.7,2.6,1.6,0.6]):
>n:=6:
>8X:=al(X[K|,k=1..n); 5*:= 105
>8X2:-al111(X|k|n2,k=1..n); 5X2 :=22.75
> 8X3:=a(1(1(X|k!A3,k=1..n); 5X3 ~ 55125
> 8X4:=aclcl(X| K| n4k—=Ll..n); 5X4 =142.187'
>8Y:-aclcl(Y[K],k=1..n); 5Y ~ 195
>8YX2:=ancl(Y(k|.X|k|n2,k=1..n); 5yx2 :=40.625
=>8\'X:=a(1(1(X|K].Y[K]| .k=1..n); 5YX :=24.55
> abc:=xo0lye([a*8X4 + b*8X3 +c*8X2=8YX2,
a*8X3 +b*8X2 +c*8X=8Y¥X,
a*8X2 +b*8X +c*H=8Y|,{a,b,c});
abc :=[a =0.0857142857}b = -2.488571429c =7.28000000(|
>y:=abc[ 1|*xn2+abc(2|*x+abc|3|;

y \=x2a + xb + ¢ =0.0857142857 k 2 - 2.488571429t1
+ 7.280000000



b) To'x'n cbirk/l bo§'1lanTxkT Pii /nnblyau! axo.uMa:
> «M11(8(a<to(1cu):

> X:=Yecwr(]0.5,1,1.5,2,2.5,3|,clalalype=Hoal):

V = Yec(or(]6,5,3.7,2.6,1.6,0.6],clal:aCype=Hoal):
Pli(a+b*1+c*1n2, X, V, I);

7.28000000000000380K 2.488571 42857143244/
C 0.08571428571428658941

¢) nuc{lalarc/an oYubicbl cbl ruw, T blcblk R>acballar numlc/un LW /wk:

> re*larl; >ylH$ad>):

> ]| lea*l«anare]||x,y],y=a*xn2+b*x+c11(]|0.5,1,1.5, 2, 2531,
16,5,3.7,2.6,1.6,0.6]|);

y =0 08571428571c2 - 2.48857142.9n + 7.280000001
2)Boé" a5l Srali8iu clunsH(4.3 rasr).
42H-M aple lax(urr
> \Y1!11(»1afs):\Y|{b(plolx):
> r3:=rH5(MN1|lea*1$avare| |n\)'1,y=a*xn2+b*x+c|]
(110.5,1.0,1.5,2.0,2.5,3.0],16.0,5.0,3.7,2.6,1.6,0.611));

r3 :=0.08571428571x2K 2.488571429x0 7.28000000C

> plo(('r3,u0.5,6],11,5(,|1.5,3.7),]2,2.6],

(2.5,1.6],]3,0.6|] 1,x=0..28,-12..10, Pnckne55=3, Ic
--|'Te,polrii|,color=(blne,recl], xytbo1=BOX, 5ynrbol$12e=30); (4.3—
rasT)

4.1-Tasala bo'yiicba bo8‘laT;;blarwng yapbla3sbl3blT aTtuylasb
ncbun wnlartn8 8rallklanw bkla koorclfnablar a~eTasWa purarrmr
(4.4-rasT).

43Maplc laglur\

> re*larl;

> N9|7|H($*a1$):\yM}l(pKMS):yylzb(curyepm1T8):

> r2:=rb5(lU|1eal8unare]|x,y], y=a*x+b,{a,b}]|
(110.5,10,15,2.0,2.5.3.01,16.0,5.0,3.7,2.6,1.6, 0.6L1));

r2 :=-2.188571429x + 7.08000000(

> r3:=rb*(li|lea*1xanareLlx,y], y=a*xn2+b*x+cLi(

110.5,10,1.5,2.0,2.5,3.01,16.0,5.0,3.7,2.6,1.6, 0.6] |));

r3 :=0.0857142857k 2 - 2.488571429n: + 7.28000000(
> r4:--rb<>(M1[1ca$lvare||X,y|. y=a*xn3+b*xn2+c*x+&| KU0.5, 1.0,
15, 2.0,2.5,3.0|,(6.0, 5.0. 3.7, 2.6, 1.6, 0.6LL)):

r4 :=0.08888888889r3 - 0.380952381 Oc2 - 1.784126984x 4- 7.



> Pb1((r2,r3,r4,[]0.5, 6],] 1,51,[1.5, 3/1],|2,2.6], [2.5, 1.6[,|3,».6]|[.x=-
6..30,-6..8,31yle=[1uie,Hne, Mre,
polmnl].color=|blve,re(l,8reen|,(H|ckne.<>5=3, 8ytbo1=BC=>X,5yTb01x12e=20,
Y1enr=[—6..30,—15..10|);

(4.4—FasT).

4.4-rasT.

4.4. C1tk™12 bogYanwsb (en”~aTtasbl (opbH
Ma|r'ba nalyamcla lopH8an x ya y o0‘28awycbllar orasic)a bob;’ lauwisb
fnylclal |ac)yal ko‘nT3blcla berH”an bo‘bin.

3.2-Haclyal
X 1 2 4 5 6 7 8
122 68 52 46 39 37 35 32

3.2a(/lya! ucbun yny~a”™ boyYarsblaTtt” parateCr (koelllenl)lanTt
awubycbl Tonnublarw KO paTi2.

b
y = a +— éiperbolk bouyYawxbw a,b pararnelrlann: KK1KK KyckaMar
X

n3nkK azoslcla atyloychl anylclaul 3131etarv yorannr:

ST+ NX ~ =

=X =X X
= I 71 7= X

CmperboHk bo$>Yawsbw a,b pararelrlanw awylasb \a boyYawsbnTt§
8ralg T 1umrlsbwng Mapk €aslinT (urarTr (3.2-"aclyal ncbun ).

4.4-M aple éa81lnrk

1) Boy ‘lwwkKT atylask.

> H nb(8(a(|$uncs$):

> X:= Yeclor([1,2, 3, 4, 5,6,7,8]):



Y:= Yeclor(]12.2,6.8,5.2,4.6,3.9,3.7,3.5,3.21):
>Pk(a+b/1, X, V, I);

1.93576189703930290C 10'160175330791024:
2) Bo$ Ycumxkrn LLNTKK.
> \yHb(plo(<>):

> r4:=rb*("11]|1ea$15Clviare|[s1,) ] y=a+b/x ||(]] 1,2,3,4,
5,6,7,8|.112.2,6.8, 5.2, 4.6,3.9,3.7, 3.5, 3.2]1]));

r4 := 1935761 897C — 60|75:b

>pbl(|r4,[[1,121,|2,6.8],|3,5.2],|4,4.6],|5,3.9],
16,3.71,17,3.5],[8,3.2]|].x=0..8,3..16,8y1b01=BOX,
$yTbobl2e=30,$Me”|Mne,pobl|,color==|blue,rell|, 1blckne5%$=2);

14

\

4.4-raxT.
Owylcla8! 3.3-Jaclyalcla ko‘r$allan bo/UaTtxblarwnuy paratelrlanTt
anulasb wucbun klcblk kyaclrallar wxull as3oslla w.'/H8an 5!51ctalarT
berarTr.

KHblK Kyalirallar nublHk: bo$;‘ 1ar.ub

T/r Bo™Hawuab koellWaenllnT awsloyclm
(em«lara$l
(englatalar m$(eTa.ul
~T~ ¥ a*bx an*bl nlyta, ln+blx —{f\)
2 1%y n bbx an+bbx UryT, c&c+b”x =T,(x1%y)
3 y= n*blpx afr> bl.17"%~ Xy, aT.1"X+bl.(1™X)~~1.(y1"X)
4 Ixy~ a+ bl%x an+ bl.%x= Xy, —3%x+bUN{1"x)2~ T.(1%X1ky)
5 y-ab' yokl an+ bl.1™NxNL.1NYy
1&'=1%a+bl%x JHOXIH+HHISX2- HSXAN)
6 y=;+ bxTox! | anibln meXc' -Xr



oln T bTx 2+c2n,=X(nT)
axg-2+ /- -1 E(x23

an+ nb:+ cbc*+ cX' -1V
aXx"' nxr+cbc'-- clEx4="Llxy)

7 y=a+ bx+ cx1+cK'
a ! VP-bEX3+Cc1X'H c&X"=1,(X2/)
aXT Hblt-*> c1x'+ (& X 6=--Lx\)
an bEx-+cXy g =F)>

8 Yy u+bx+c \ x aXt! bbl'+c2 ug 1(.n0
ab mx +/>X4yx 3+cEg-=L] u XV )
n/#a+ 1%blx+ 1°cbx2 -1 1%y

9 y —=abxc' yokl

1%alx+ 1hbe+ 1%clxs=X(n7¢=>)
SHty= /11 SXADC=X2NC 1931 x2+ 19%bln*+ 1%UCLT=E (x 2/xT)

0 ‘2-0°rbl (ex$bin$l) nchun 3ayollar

1 K1lcblk kyaclrallar MHU1TT{> TOblyalirn WsablrrHw

2. Kxb/h «kya(lra(lar wn&uHéa bouyYawsH «koelfben[lanw 10pi1sb
5151eT1a5t1 Huwsb,

3. K|cblk kyaclrallar wbulicla cbl2ul| ya parabollk bouyYawsblart
1opl$b Lolaa5uT1l 1nSbinlwng

4. Cbl21yfTu1 bo™MYarnsb koell &enlanTt 1oplSb MNonnnla51

5. Parabolk bo»YaTt$b koelTkaenllanT (opbn Fortnlam

6. Bo§‘lanl5blar len8latalant anuk3béa koel/l(5en(larnl Opuk
nsullan

4—aboradornya Llubl
bo‘ykba Tnul;H,|| nblaxH ncbun Jlop.ublnular

Ounybla81 Jaclyal wucbmn KKblk kyaclrallar nsmMa 10'8'n cbR1lull ya
KKTCb claralaH bo8‘larwblanu awslany,.

YanaH} !

X 1.43 3,48 4,55 5,62 6,70 8,75

\% 1,635 1,732 1.876 2,033 2,228 2,359
Yanan* 2

X 0,02 1,08 0,12 3,17 4.23 0,30

Yy 1,02316 1,095 1,147 1.214 1.301 1,409



< X

< X

Yanan! 3

0,35 4 047 451 0,56 7.64
2,739 2,300 1,968 1,787 1.595 1,345
Yanan! 4
141 3,46 5,52 6,60 7.65 8,72
2.574 2,325 2,093 1.862 1,749 1,620
Yanan! 5
0,68 0,73 0,80 0,88 0,93 0.99
0,808 0,894 1,029 1,209 1,340 1,523
Yananl 6
011 515 0,21 0,29 7,35 0.40
9,054 6,616 4,691 3,351 2,739 2,365
Yanan! 7
" 1,375 1,380 1,385 1,390" 1,395 1,400
5041 5177 5,320 5.470 5,629 5,797
Yanan! 8
8115 0,120 5,125 0,130 ] 0,135 ] 2140
| 8.657 8,293 7,958 7.648"1I' 7.36? 7,096
Yanan! 9
0,150 r 0,155 8,160 0,165 0,170 3,175
6.616 6,399 6,196 6,005 5.825 5,655
Yanan! 10
0 180 3,185 0.190 0,195 7,200 0,205 |
5,615 5,466 5,326 5,193 5,066 4,946 |
Yanan! 11
0.210 1,215 0,220 8.225 0,230 0,235
4,831 4,722 4,618 4.519 4,424 4.333
Yanan! 12
1.415 1,420 1,425 0,430 0,435 0.440

0,888 0,889 0,890 0.891 0,892 | 0,893



0,33
1,635

103
1,023

0,25
2,739

0.21
2,574

0.38
0,808

0.31
9,054

1,175
5041

0,215
8,657

0,250
6,616

0,280
5,615

4,38
1,732

5.09
1.095

0,31

2,300

5,26
2,325

743
0,894

0.35
6.616

1.180
5.177

0,220
8,293

0,255
6.399

0,285
5.466

0,45 9,52

1.876 2,033
Yanan! 14

0,13 1,18

1147 | 1214

Yanan! 15
0,37 041
1,968 1,787
Yanan! 16
0,32 4,40
2,093 1.862
Yanan! 17
0,50 0.58
1,029 1.209
Yanan! 18
041 0,49
4.691 3,351
Yanan! 19
1.185 1.190

5,320 X470

Yanan! 20
0,225 0,230
7.958 7,648

Yanan! 21
0.260 0.265
6,196 6,005

Yanan!22

0,290 0.295
5,326 5,193

0,60
2,228

0,24
1,301

0,46

1,595

0.45
1,749

2,63
1.340

0,55
2,739

1,195
5.629

0,235
7.362

0.270
5.825

0,300
5,066

0.65
2,359

631
1,409

0.52
1.620

1,69
1523

0,60
2,365

0,240
7,096

0,275
5,655

0,305
4,946



x

<

x

0,310
4,831

1,315
0,888

0,315

8.657

0.450
6.616

0.580
5.615

0,410
4.831

0,315
0,888

2.315
2,888

0,315
4.722

1.320
0,889

0,320
8,293

0,455
6.394

0,585
5,466

0415
4,722

0.320
0.889

2,320

' 3,889

0,320 0,325
4.618 4,519

Yanan! 24
1,325 0,330
0,890 0,891

Yanan! 25
0,325 0.330
7,958 7,648

Yanan! 26
0,460 0,465
6.196 6,005

Yanan! 27
0,590 0,595
5,326 5,193

Yanan! 28
0,420 0,425
4,618 4,519

Yanan! 29
0,325 0.330
0.890 0,891

Yanan! 30
2,325 2.330
4.890 5,891

0,330
4,424

0,335
0,892

0,335

7,362

0,470
5,825

0,600
5,066

0,430
4,424

0,335
0.892

2,335
6,892

0,335
4,333

0,340
0,893

0,340

7,096

0,475
5,655

0,605
4,946

0,435
4.333

0,340
0,893

2,340
7,893



5bABOKATOWYA 18H1

Ani w(eyralwlaanbly blzoblazH
Mapk clax(unnt<; buyruslan:
yy11b(8nclcnl[Calcnln81l])—blxoblaxN paken/la#/ atallarn/ ckau/r/Xk;
1n1(r(x),x)- anu/Tax Inle%ralt kKo'rT$bl T yorvk;

In(r(x),x)- atyTax lWe%ralT bixoblasW;

1n1(['(x),x=a..b)- aTy 1te%ralt ko r/TablT yorwmk;

T1(T(X),x=a..b)- aTy, Me%ralT blaunbla3i;

KkTalln8ut(F(x),x=a..b,Te(bo(1=1elC)- ckap(oxIk) Kunan 1/e”ra!
y% ™™ an T kluoblaxk;

Kletann8ut(F(x),x=a..b,Telbo(l=1el1,0111pu(=plol)—oxlkl
la 'rburckaxklar LMr/XK;

Approxltalelnl(r(x), a..b,tel1Hnl =lrapercwl)- aTy, T le%rubl
Irapeblyalar nxullla kIxoblaxk;

Approxltaleln*{'(x), a..b, Tel1nH]= !raperol(l,
onlpnl=ploMblekne$$=2)—aTL, Tle%ralr lrapeluwjalar wulicla
kIxoblaxkclallywnio T umrixk,

Approxnna(elnl(r(x), a..1),te{lw(l =<itp$on, ebkkne$x=2)~ aTu,
T le%ralr lrape(3lyalar uxmMa kumoblaxk;

> ApproxlTtalelnl(r(x), a..b, TeHio~mTp30on, on(pmnl=plol,
1bkkne5*=2)—arty Ire~ralnl51tpxon Tu L a k/xoblaxkcla¥%l yiw at

LN (XK;

Massac): Aws T{e8rabllaanbly blsoblakb ns3mfant o‘r8arsb.

Kela:

51. To‘8‘n 1<YlburcHaxlar 1brmlasl.

5.2. TrapelSlyalar Mortnlas].

5.3. $rp3on yok) parabola rortnlasl.

Inle8Srallarmychbl x) Mnk3lyanT« bo3blan§‘kblw P{x) Mmnblyan! b]/"a
Ta’'lut unk3lyalar oruyall Mblab3b Tu TKT bo‘lta8ancla Hatcla /[X)
Innkslya )acbal yoki ~rafik wusu! bllan benl8ancla 1nleSrall™i launbly
blzoblazb™a 10'8n kelacH.

OeTak, aTtqa Tle8ralrn 8eoTtelnk Ta'rn3kkn kellb cblg3, yass! yurar
lasanbly bl3oblasbwn§ blr necba n3nlfanT kellrarrnr.

AylrayHk [a,b] oralacla/(x) FTunblya ura/V\! yorcktMa n a. X =«

batcla y=0(0x) 10"8n cbl/1luylar blMan cbe8aralane,an yuraw bl3oblasH
Kerak bo4sr.

BerlLlo.an [0,/7] oraluyaa gaclatl k=(b-a)/n bo‘18n bo‘Mwsb mglalaricla
Tle8ral (BL(1a1 Tk3lya glyta(lanw bl3obla)'1Tlk.

X0=a, X;=X, 1+K,y,=/[x,), /=0.1,2...... n



Ho$M bo’laan bo'HNkMar bo'ykba a3g$bl U1 bablc ™
Yra<=/=01.2...... n
Mnkmvya ulyrallancSan WMsoral bo‘18an =123)3™ 1" Tle8ral ywUnéManw

LW/arrn/:

=X N ,) =E /|
»q
Puyllla bunc)ay yn/alartn{aynbly blsoblaab lNortnlalanw ko'rarTr.

51. To‘*n HO‘rlburchaklar Nortulam
ATy 1meSalm  launbly bl3obblMa 1cbki ya 1=l 10'€‘n
10";1burcbaklar(5.1-ra$t) bo‘ylcba (cKap ya o ny, yl8Ircllar) bl$obla$kK

formmlab1 upny YYag,icba boYacl.

| /7nn-% Y N n,) =x(y, +y2+ )
a y=}
B /7-1

\/(X)<bc~UN~"™/(x,)=blyO+y, +y2+—Yn-\)=

5.2. Trape*myalar lNortnlam
ATu Tleyrabllaynbly bl3oblasb Mrimlasl ymyiclaéicba boYacH.

n
1 1 +
| /YX)ein * m yn+y

a -

o+ > 1V, + A



5.3. 3nnp3on yok| parabola (ormulaql
Benl8an ke3tack”™ boYbl3b bus*alan8a To3 e8n cbl/~ynTo bar mcH
mnala51l8a parabola ucb baclw(5.3-rast) fo'Masb bllan, arw, T(e8ralTt
lasanbly bl3oblasbwiné 8mw3on lormmlasl umyl(la8lcHa bo‘ lacA(/r=(/b-a)/2n )

|/ (x)Nc*| [/ (a)+/(b)+4" /(XX +2" /(XX)]
=

/0 *)ck * N>-0+y, +4(y +y3+..+ )+2(y2+y, +.. +yX)]

a

Yusor#asi lortmblarwns tle8ra! ywUncllan /?>-*O casr T(e8raltné
LiyTau beracll. Bun Ayta(, lanlanuan W wvcbmn 1nsoblan8an y~4n/i
Yyuell(lan /?(/) T~ror”a rlars qlxll Bu Tlary-bloHKT e (O<e<l)
arallkcla

K(/)<n
3ban bo'yioba bablazHw orallaw boY4bl3blar 3ono n yokl WU

fAaclatlartlanlasb bllan awsalayrw?. Awsa Tle8ralT blsoblasbTne (aunbly
Fortmblar bo‘ylch balo/klar amynla8icba:

1) 10N burcbalar vaull ncbun: p < b-a 2
na/s ' =-24~ n
2) Trapelslyalar vsull mncbun: r~\a b\-
3) 8,tp3on w3 ucbun: ~ (/)= b Y [a b].
180
5.1-ta$ala. L3bbu % ﬂ/x ar»i TArabla [2.3.5] oraHaTné
{ \5+4x - &

boYwasblar 30T «=10 bo48ancla l1lo‘yn H‘Mburcbaklar, wrapeidyalar ya
3Hnp3on Fortublan bHan e-=0.001 anlsllkcla blkoblans§.
Yecbl3b.

| AniC] T(eSralrmn beyo3ka ble~ralasb ya bl3oblasbwng Maple

51-Maplc da$rurr
1) Boxblan”Uch /mnk$yaxw lopl$k:

> 1n*( 1/3ar((5+4*x-\n2),x)=1n1(1/3ur1(5+4*x-xn2),x);



2) 10 xona arnaWbla Lc/nbly blzoblaxk
> = 1/$ar1(5+4*x-xn2):
> 1n{({’,x=2..3.5)=eyall(w1(r,x=2..3.5, (112118=10, Telliocl=_0OeXx));

| 1 -—— .V =0.523598775".
2 V5+ 4p—x2

>eyalll1n{( 1/«ur*(5+4*x-xn2),x=2..3.5)); 0.523598775"
> eyalll25|(1n1(1/*ur4(5+4*x—xn2),x=2..3.5));
0.52359877559829887307710

2.Benl8an aTy Tleuralw launbly blsoblasb. BerMuan [2,3.5] oraHuwn”

bo'Tlwsb uaclarm
k=(b—a)/n=(3.5—2)/10=0.15
bo 18acla, bo' Irmmilb nuulalan
x=a+l f,/"1,2,...,.10

bo‘lka, mmc|lalanu [2,3.5] oraluéa awulab, bn maylalar<la Tleyral

o.u/cla<4 MankBlya L[ywanar 110panmx.

v. 2.00y - /(2) - 1 =0,3333
w+4-2-3"

m 215V, = /(2 15) = 0,3388

ar-2.30 r: /(2,30)=0,3350

n, 245V, =/(2.45) -0,3371

x4-2.60 y4 /(2.60~-0,3402

v. 275 - /(2.75)-0.3443

V, 2.90 >=, /(2.90) 0.3494

xy 3.05 y7=03,05) 0,3558

« 3.20 y8- 3,20)-0,3637

m 335 yu /(3,35) 0,3733

M+, 350 yn ./{3.501 0.3849

ToplMuan x ya y larwn8 uylyrtallanw Ttle8ralw lasnbly bl3oblasb
lonmmlalari8a uo'yll Tle8ralwn§ ulytallw blsoblayrur.

To‘~rl lo‘riburcbaklar Fortulam{=a axosan 1H8obla8b

| 1/n——---* 0.15/0.3333 +0.3388+ 0.3350+ 0.3371 + 0.3402 +
D V54X - x -
+ 0.3443 + 0.3494 + 0.3858 + 0.3637 + 0.3733 + 0.3849) = 0.5755

Bu Ne‘8‘m HO‘nburcbaklar msvHc3a bl3oblasHTne Maple clastrTlng
kKkHa yananOT ko‘n>alartr.



1Ywioriclagl blsoblakb alSorlllmil auosloa:
5.1a-Maple daulurl:
> re$farl;

> [=X->1/$ar1(5+4*x-xn2); /' m-*—>~———— - —

>n:=10: a:=2: b:=3.5: b:=(b-a)/n:

>x:=array(1..10):y:= array(1../0):

>81:=0:

>Tor 1(o n (1o

X|1|:=eyall (@a+(1-1)*H,5): y|1]:=eyall(F(x]|]),5):

81:=81+y[l]: enc! <la

pnnl(x,y),pnn(("Torl burcbak n$mikla 81=",81*M);

[2., 2.1500 2.3000 2.4500 2.6000 2.7500 2.9000 3.0500 3.2000
3.3500], 10.33333 0.33376 0.335010.33714 0.340210.34427

0.34943 0.35585 0.36370 0.37325]

"Tor* burcbak wunlick 8 1="0.5198925001

2. Inleyal ye84ncllar bo'ykba Nectann8wut vablya$l yorclarkla

blsoblasb ya yuranlng erar~Inl
5.1b-M ap!c dasdal nrk
> rexlarl; H1(b(8(n{len(|Calcnlnyll):
Douw/kl o' n lor(burchaklar bo'yk'Ma blzoblaxW ya anrl\i:
>K|etann8uT(1/8arl(5+4*x-xn2),x-2..3.5,relbo<1=1e/);
0.519891512!

> Wetann8ut(1/$ar*(5+4*x-xn2),x=2..3.5,relbon=1elC,
on(pn(=plo(); (5.1a- rasT)

2) uxlkl 1o %'rl lo'rrburchak/ar bo'y/cHa Wbloblasya %r<d$bl
OHrluH:

>Kletann811T1(1/5ur((5+4*x-xn2),x=2..3.5,Te(Hoc)= I'l«bl);
0.527626539:

>UWetann8ut(1/8ur((5+4*x-xn2),x=2..3.5,re*bocl=
niibl,onlpul=awTalion); (5.1b-ra5w)



An Aopc«unXI1Cn r.fH e 1r.epitl or
(b =1/(+ax-m1)A112)

An Appraranon oflJle bode™do?

cnin Imeybl[2,3.] 2 o

1510 wAaT! 51K JEom
on 1be 1nlenral [2. 3.5]
Ana s106015120 BRI Kietarar
Ar*a 5276265398
1:® r=~20

51afasT. 5.1b—Faasr.

Trapeblya Tlortnla$l8a asoran blaoblabH

0.3333 +0.3849
““ 0,15( - ---- +0.3388 4 0.3350 40.3371 +0.3402 *
\5+4x - x~ -

0.3443 *0.3494 +0.3858 +0.3637 +0.3733) -0.15- 3.49178 = 0,52376

Bu 1lrapelmya usBuMa bl3oblasHnT Maple c)ablun:
1.Y1Klonclayl bleoblasb al8orlUrt asosWla:

5.2a-Maple (la5Ilurz
> rex'.ar,
> =x-M/$url(5+4*x—xn2); / -=x n

N~1>A~L~x~—"
> n:=10: a:=2: b:=3.5: b:=(b-a)/n:
>x:=array(1..10):y:= array(1..10):
>82:=(l"(a)+l(b))/2: 52 :=0.359116756.
>Tor ! *on-! (lo
X[||:=eyall(a+1*11,5): y||]:=eyall (F'(x[1]),5):
82:=82+y|||: enré clo
pr>nl(x,y),prinl("Trape(8ya uxuliia 82=".82*b);
[2.12 500 2 3000 2.4500 2.6000 2.7500 2.9000 3.0500 3.2000 3.3501/],
3.3500], [0.33376 0.33501.0.33714 0.340210.34427 0.34943

0.35585 0.36370 0.37325 0.37325]

"Trapeblya wwuHcla 82 -"0.523760513-



2.1nle§,ralr Appro\lTa(eln( Tunkslyasl yorclaricla blsoblasl ya
yn/,ant§ §ranglu gunab:

52b-IMaplc a8lurk

> rc8(arl;\Y11H(8(uclen(]Calcmimsl ]):

> Approxlta(elnl(1/$ur1l(5+4*x-xn2), 2..3.5,

Telboc! = 1rape/.(iicl); 0.523759026-

> Appro\lta(elnl(1l/«>url(5+4*\-xn2), 2..3.5, te(Hocl=(raperol(1,
onlpul=ploMblckne$*=2); (5.4—Fa3T)

8|Tp3on TlornuHas”a axo3an LW3obla3sb.

r o————— * --10,3333-0,3849 +4(0.3338 +0.3371 +0.3443 +0.3558 *
2\5 +4n-x2 '

+0,3733) +2(0.3350 +0,3402 +0.3494 +0,3637)] =0,54265.
Bn 81tp3on wusubla bl3oblasbnt» Maple éas(un:
| Ynuyoncla8l blsoblasH a”onOrw asos!cla:

5.3a-Maple laxlwnrl:

> reszlarl;=x->1/3ur1(5+4*x-xA2); /=y —=>— =  -——————
Y54 4X —x

>n:=10: a:=2: b:=3.5: b:=(b-a)/n:

> x:= array(1..10):y:= array(1..10):

> 83:=[(a)+I(b);c:=1: 53 :=0.718233512:

>Tor 1(o n-1 éo

X|||:=eyall(a+1*11,5): y||]:=eyall(F(\||]).5):

83:=83+(c+3)*y|1]:c:=—€: eT! <lo pnnil(x,)),pnnl("8np3on mmslicla

83=",83*b/3);
[2.1500 2.3000 2.4500 2.6000 2.7500 2.9000 3.0500 3.2000 3.3500
3.3500], [0.33376 0.33501,0.33714 0.340210.34427.0.34943

0.35585 0.36370 0.37325,0.37325]

"Trapel8lya usuHiia 83=,"0.523600675!
2.1nleyralw Approxlta(elnl Trunkslyasl yoréatWa blzoblasH ya
yuranTt”® nnnsH:

53b-Maplc a8(wurl:
> Approxlwalcln((1/8CJr1(5+4*x-xn2),2..3.5,



[TTboc! ~>mp$on, 1bkwes>>$=2);, 0.523598806*
> Approxltadelnl(1/*url(5+4*x-xn2),2..3.5, tedbo«1=*11p*on,
onlpnd=plol,1blckne8x=2); (5.3a-ra.ur)

An JipptosTa-asn oHbiilnl»3a ol An npprnim.&HarT aP/rBbled it 0?

LU\ MT=AXTT, p« : AYEN

an&e Tn~rhe!l  1.5] CK\4UY41’\,35
11 «winBlbe Trapexa—c! Pxl« MU NaiF <

N«s: SB/E00E54 ArcY X
ParAat -©
[ bl
5.4—aa3rT. 5.4a-ras3r.

}na %r<g¥irl boUWTxblart uttalll/yaTt auvo.uMa gumuH.
> nyll1($*1klenl[Calcnlnx11):
> Approxltadelnil(l AuH(5+4*x —xn2), 2..3.5,
Te4bON-=x11p50n, nnlpu(=awTta(lnn); (5.5—aar)

5.5-rasr.

Ynponcla loplit*an 1nleSrallarlny 'ac)r>bly ylytarlarHn babola$b.
1) To‘8n 10‘r(burcbaklar NrrmlasdxarolynH baboHr



/()= 1 = - *€[2,3. ! r(.TH 0,3849
O srahon2 Jo-(x-2)2 " ERIIT & T

:E23 1 xecmu YUyH

JM-- AR % - x-2 _ (w21
2( 5+4r- 1) 25 +4X-X ) 5+4n- X= (5+4.r~.12) 54 4n--.r
r(X) - (.V-2)7"(); [7'()] =) - 2- M%) <15-0.38491 0.0855 M, <0.0855.
Kun 1< 15:°20835 (0.15) =0.096« 0.01.

2) Trapers]yalar Ffonnnlam xatollyln 1y, babo3l:
/(1) =/\X) +(x=-2)-37"(X)-/"(x) =/ " (x) + I -2)-3/2(x)-(x -2)1"(x) =
(1 +3(V 2r /2n)/(n-)=>1/"(1r|]|< @ +3 2.25 0.3849") 0.3849' 0.1140=* Y. 0.1140

M, <011; l«(A) <- 5'—"121140 0.152- 0.0003

3) 3nnp3on lorumlasl xaloH8W T8 babosr:
/> (n)-=(9+(OA4+105(.r-2)/'(r=)(r-2):./-(n1n *) =
=/""(x) <(9 +(90+ 105 1.5 m0.3849’ ))1.5* mD.38492)0.38495=0.4256=>

=M 4=0.4256

| 504256
K(M)\< ~==155 0:154* 0.000002.

Bu babolasbT uaralayoluan wileSralmu§ ar” salytall bo‘l18an n/6
KOT bllan Zlaysdobla$b naiyasi Haw WscMs™ycH. Hacpuyamlan bart
7= 3.1416(0.0001 aniC|/ikcla) cleb ol3ak Tle§ralnT§ anw, cpytauiin»
0.0001 anlufkclael ylytall 0.5236 bo‘H3blT ko‘rarT/. bu eba ymyorllla
Bunp3on NotuMax! yorclanmcla olw8an launbly w|ytal bMan bir XMcHr.

O0l1t8an xaloHklarw babolasblarclan Ko‘rcria<Vikl, 3T3p30n
Frortmlastt8 vnlu/ul 3erMarH yumuyor! ekan.

0 ‘2-0'21T1 1e=bI8ir ncbun sayollar
1 (fanclay Hollarcla aTy, Tle8ralrmulaunbly blsoblanaclA?
2. BoMw'3b yanatiin (opTn.
3 OraHuywn3 bo'Kw3b nuuylalan uyanclay tOpMacn?
4. To‘8‘n O‘uburcnaklar n3vH ya {onmwlazlwimnsbmnliinns.
5. Trapels!>alar v3unll ya rormulazlwilmsHmunl1rrs.
6. 3Tp3on u3nll ya lorrmlaslw Wsbununnu.
7. ATy w(e8ralw laynbly bl3oblasblarck”™ xaioHWanw uanéay
baboiayrui2?
8. 3Hnp3on n3nkT bosbua naulablan (arul.
9. 3unp3on nsunbla bo'HT3b yaarww amylazll.

14



5—aborak=>nyH labl
bo'ykba Tn'THp! bllMayb veHun (opub||1C|lar

Cwlga8l Tle8rallart (0'8,'m lo'rlburcbaklar, lrapelS:yalar, §!Tpsoll

nunllarbla blzoblang,;.
h-rl‘ X
—— —ax

3 [—1m2xek

in
e

5- | Tex- I
0

~l r * --N
L, VO+X
3

9. | xarcl%xclx

o]
3

1*-| x; (1 + Inx)clx
1

13« \x2+0.16<x
<X
2 Ix .1

15 M- . _+'J1-
% n%‘ + 1
*7-|e xcos 2xclx

X
19 |arCcos,.|- clx
\I+X

21- 18L X \n(1%x)c1x

3

23 [(x +1/\x + \Ix

2e[ (/e x *clwn:x)cl
¢

4, 1'— 1 e
X X
1

6- [ XexxT xc/X

r /
0. arcsa3T.— d)(

OV i1+ X
10

16. | x"\ 4 —xuir,
O

18- | (x1n x)2dx
1
|
20. -
{(x 1+\)-,x" +\

(X244 )Ix

2. M!x*><*>n
{ 1+ coxx

24. T -1

* (33T X ®2C03X):



X

27 T = o/X 28 I 11- _g112 Xux
'V -3x -2 N < \
Ko B o

29-| \2 + CO8xcbc 30. | — ix



6-bABOHATOI VA 1AH1

BTtnchbl (arlbb oclcWy ciilTerensbllen|*lata wucbun
Ko$bl taalaulll launbly yecblkb
Maple 1la$lvnnTy buyrmnalan:
cHUN(y(X),x)=co8(y(x)/$ar4(5))+x —~cH(erenval ler,%latat LiMablV

Bxb 1 :=y(1.8)=2.6—boaMun# Yek HkallT K\rlUxk'

M'{b(1)E1l001$):1)Eplol(O(lL,y(x),x=-5..3,y=-1,.5,
ly(1.8)=2.8],11ecolor=[reci1|)- Ko Txalll""an nokasa c4//eretlal
lenklatamn% bo3Man”Ucl Hkalll axoxMayechbIT %ral'd T aur/xk;

(1<'olye({0(111,B«bl},11mwerlc,telbocl=cla<!81cal)- c/[erermlal
lemMaTtanln” yecblTun Eyler tulnla (op/xK;

(1xolye({cluo11.111111}, nuTenc, TedAT(]=rkr45, onlpHl= proce-
«1vrelixl)—cherenxlal len%latanlnx yeckuw T Knn~c—KnHa mxu/lla
HOp/xK;

(luolye(cluy« !,nn Tene, Te(1loii =rk45,ou(pu{=prccel)nrenuo—
cllercnxwl len%laralar x'weTaHlU”™ yecbl T'T! Eun%e~Knlla nuricil
loplsk;

Mauysaé: Btncbl (arflbH oclcHy cllTereniial len8lata wmcbun Kosb!
nmlabalaxilNl lac]nbly yecbl3b wmanHanw o'ryatsb.

Kel]a: 6.1. Eyler mavH.

6.2. Kunue - KulMa nkul.

6.3. Btncbl (atbl clUTerelwal 1ne8lawalar 8!3letabl

ucbun Kosbl Ta”a3bl Eyler ndmlkla laclnbly yecblxb.

6.1. Eyler n$u!|
AylayHk bl/.Ha bTncbl larXiH

~T" - /< X>Y) yok! V,=0x0 (6.1
ax
cMderenanallen"lata berMuan bo*‘Hb, [X,M] kexTacla
X—xQy-y, (6.2)
bo$blan™toH  $ballw  sanoafdanurnycb] yecbl TT raunbly bl3obla$b
Ta$alakl (o'yMN8an bo'bln. Bu Tabala Koxk: Taxalaxl éeylall. Bu tazalart
lac|nbly yecblkbnT” bir necba nsmMHanw Ko ‘rarwy/.
Berlpan [xnb\ ke3Taw n la len8 boYakka boTlb bo'TIT3b nuc blan
orab1(1a81 cla<lar
N--(b-x0/« (6.3)
bo*1Marcla, bn ncjlalar koor«Mredalarl
Y X |+ K 1= 2. n (6.4)



bo'bl 1. (6.2) bO5blan8Ycb 3fanlarcla8l X, ya y» laréan loyclalanlb
Men8latayechbl TTTé HAlyrarlannl lauynban uyuy”aukWa bl3oblayrrar.

(xbyO 1\
Y™ N«
a X + b X
6 1-138111
Y2- V,+1/'(x1y)),
A =Y2+b/{X2'y¥2)
Y, = ">/ (XY, )=

nalyacla 121anaeiian yecbl TT fanoallanuwiycbl
(x0y0, *;>m,). (V .1.)cceuun... (X1 Ya)
mcjlalaml atylayrrn/. Bu mmglalarrH MWxWWrmycbl siT kK cHwe; Eyler
cbTcp (6.1—Famn) cleb alalad1ya v len8latayechbl TTT” (aunbly a@{nih
Mocblycl.

6.1-tavala. y =pg+co$(y /\/?) binncbl 2latbM (Terer.151al

len8latarng [1.8,2.8] orallucla x,, 1.8, r, 2.6 bosblanyYcH .4Harhu uamno-
afdanMrnycbl yecblrw Tt Eyler nsmubla =0.1 cla/lat blMan ¢=0.0001 awwyllk-
cla b15oblans.

1 Ben[8an (Kerawa! cen8larar Eyler mn3ambla yecbarwr, [1.8,2.8]
orallyt /2=0.1 yaclar bllan

«=10 1a bo‘lakka aJrajarwz2.BoYbl3b nuublanT
n o\ Ul 12..10
lortnla8a asoszan tOparwr:
n;no*//=18+0.1-1.9



V- n-,+A=1.9+0.1=2.0
sbuinuiiek
x3=2.1, x,=2.2, ny-2.3, x6=2.4, r7:2.5, na=2.6, x4:2.7. n|0-2.8
Benl8an len8latawng o‘n§ lorowicla8l

AX,y)NX+COn(y/ \'5)
1nnk5lya8a a3zo3an, Eyler LBl bllan uyy 1cla

YA=Y)rl+ HA XL\~ -\)M 2'-~
lMortmla8a asosian berHuan clfMenbla!len8lata yecbnTnTs
ulyimallarini yunya”™cba bl3oblayriir.

Y1 Yot/ y.-uiX ncosly,/ \5)) "2.6+0 1(1.8+
+c0o3(2 6/ n5)) 2.6+0.1( 1,8+0.3968)=2.81968;
\2=YUNAXW > Kx\+oo5y>/V5))=

2.819+0.1 ( 19+005(2.819/ \ 5 ))=2.819+0.1(1.9+0.3968) 3.03948

AbnnT8ckK, fJo)8an aHnallanw {oparwr:

y,=3.261. y4=3.4831. y,=3.7045, y(=3.926,

y7=4.1478. y,=4.3701, y,,=4.593 1,y,, 4.8173

6.1-Tazalaw Eyler wusuliia lasnbly yecblTw bo3sblan~Ych 3ball
bo'ykba benl8an orallacla»1 ~rafd”bl uymnsb ya laclnbly c]lytal:lant
blsoblasbnTy, Map'e ck3nTwln/arw?.

6.1-Mapile Maxlwunrzx
BerWpan cgerenxw! len%laTtarn aTu laxk:
> Ck1(1 := 1 (y(x),x) =cox(y(\)/xuH(5)) + X;

™M = y(x) ~x rco3* y(x)/T]

Boxblan”Uck xkarll/H/LLXk:

> Bxbl :=\(1.8)=2.6; BxM :=y(1.8) =2.6

Berl8an (en&ata utunuy yec!mtnln% e%n ckblglan oHaxblan
boxklan%4ck xkalT yanoananMrrc.bl yecblT e/ ckn'wtn%
LINMXK.

> yy11H(1)E1001xX):>yKb(plolx):

> 0uitli= cl(y(X),x)=x+cox(y(x)/«]r!(5));

1]yC:=1)Kplo1(0ON1,y(x),x=-5..3,y—1..5,[y(1.8)=2.8]|,
Mnecolor=(re(1]):

powll :=poTt4plo(({|] 1,8,2.8)},xyTtbol=Clrcle,

color=blne, xytbolx12e=35,(blcknexx=3): 1!1xplay(]1)YC,poTH]);
(6.2-ra3sm)



Eyler wwl(la Hwnbly yec'TT u/ytarlanm bixoblazh(\-TcYrHuy):
> Bylerl :=<1*0lye({0(111,B5b1},nmreric,te(1roll= claumcal);
E\lerl ~proc{x _classlcal) ... enc! proc
> Eylerl :=c1xolye({Oc/1,B.4 1},nurnenc,te»11011=
cla*Xlcal[lleunlrorT|,oun(pu{=array([1.X,!.9,2.0,2.1,
2.2,2.3,2.4,2.5,2.6,2.7,2.8|),51ep*1re=0.1);
Eyler wwlc/a LW nbly yecblt cbytaManbl r 0.0001 wnk/Hbla
W'xoblaxi
(2-TWrxa):
> Ey1ler110.0001]:=eyalrl (%,5)
[*Y(X)]
1.8 2.6
1.9 2.8201
1.8 2.B 2.0 3.0408
19 2.8200838397748433c 2.1 3.2619
3.040791 35910489 78~ 2.2 3.483 1

3.2618526584035305~ KY1ler/.

3.4831002966532529™
3.70446754796907829) 24 3.9260
3.925985102294282* >5 4.1478

25 4 =:777688786095401

2.6 4.37005564842779031

2.3 3.7045

2.6 4.3700

2.7 4.593 1188339506707~ 2.7 4.593 1
2.8 4.8173452760642403 - 2.8 4.8172
1-talrk$a 2-nllnlsa

2. En6\ berM™an (Keren5lal len§lararmn<< launbly yecHnw Aiytauan
bo4/lcba 1nledolyaSlya pollnonuw awuylaywl?2 ya wmn& “rad”1Te,
ko‘nrusbl uulay boy~an [-8,8] ke$ta8a 103 boYa™rm aJraiartz. Berl™an
len8lata yechbl TTT8 Mapk éasllnaa lopWWan érallsi bllan  lunb\y
yecblT Mallanw uurib, nlarw yaat!asbl$blT ko‘rcaiart2 (6.3-rasT):



6.2-M aple (la&lwurl:

> re«larl; \yub(plol«>):\Y11H(OE4001%$):

UTbiNHY yecblTnT% [-8,8] kextallag! Y%rcdr.

> pl:=0OEplo{(aANT(y(x),x$1)=x+co$(y(x)/*ar1(5)),y(x),

x— 9..9,][y(1.8)=2.6]|,y=—2..40,$1ep$1re=.005, 1tecolounr=re(]);
P1 ~P1O T(...)

Taur)bly yeckttn% cpyta/larlaxollla [-8,8] kexTa%a T0.4
rimlalar T anlulaxk\

> polr4*1:=||-8,28.345|,|-5,9.456|,[-3,1.106],

[-1,-0.9811, [0,-0.556],[1,0.924],[2,3.0401, |3,5.270], [5,12.0411
[8,31.93611

Taur/bly yec(utnln% cpytaiian aso.ubla ntn% [-8,8] keatacla$l ToH
TnpcnayT r/vns:

> poTtlploll:=powlp!ol(powbl,!'>yTbol1=BOX,
color=blue,8yTb01«12c=30):

Taunbly yecblTnln% cpyTuiian axonMa [—8,8] kexTaclahl ponoTT
eyrausik:

> p(»1ycurye:=Polynonunallnlerpoblion(poTbl,x);

polycurye = - 1.02297083710'8.r9 - 0.00001116290476c8
+ 0.00000524713553r7 | 0.001065649544c6
1 0.000038471728c5 - 0.0235781 7007c4 - 0.033166317713

+ 0 550023674912 4- 0.985622607* - 0.55599999

Tuynb\y yeckmnnt® LixTallan awwc/a [—8,8] ke.utaclmpolinotTnT%
UUrblk.

> polypl!ol:=plol(polycurye,x=—9..9,color=recl, 1Hkkne5*=3):

Cn-thkaa ck:Idlar nonut Ko rualuk

> 1pl :=1ex1plol([6,36,1ype5el("NTuTtly yechbl 7")[, aH8n=aboye):

> 1p2:=1ex1plo((|4,25,1ypexel("Taur|bly yecbl 1")|, al~n=aboye):

'Twinly ya laynblyyechbl TTuw [-8,8) ke.utacl™ %ru(®elnl umrixx.

> {1b>play([poTlploll,polypbl,pl,1pl,1p2]|);(6.3-ra5T)



6.3-raar.

6.2. Kun8e - KuKa wurl
May*a(l: BTncbl larlibll ockKy <llferemslal len”ata wucbun Kosbl
Tazalasun Kunuye - Kula nsmMa [ac]nbly yecbl3bT 1op13bT 0‘n>ar3b
Kela: 1 Kun8e - Kulla mavM
2. Mapk' clasuncla blzobla3H.
Yusoncla8l btncbl larllbl (6.6) len8latan) (6.7) 3ballw clanoa(-
lan1iruych| lasr|bly yccbl TT Knn8e - Kulla usull bllan any!cla8icba
loparlr.
X=%, W (v, N,V No)

C =Un/X,y,).

K‘>=H/(x, +H, y. +k11/2)>

K['=WN/(X'+ W, y, +k@'/2)x< (6.8)

K\'I=k/(x1+W, yl+k["/2),
A>, = (K" +2k[n+ 2kl 1+ k4" )/ 6,
Ym =Y, +A);,/ =0,1.2,...N.

B Kunge-K/Wa nuvH Kosbl TazalastTty yecbltw 1o Tchl c)a™al
awubla blzoblay/l. Bu (68) lormlalar a3o3la bl3oblab 1opli8ab
AyTtamnt8 atalubl orfn3b mncbmn W uaclatw kkbraylnsb nblflan (6.8)
lortnla bo‘yoba slytalT uayla bl3oblayrwr ya vw yecblT Yy Ta 1| ucbun
olaruur.



6.1-Ta%alaw Kun8e- Kuna maull bllan yecblny,

Yecblxb. Bu vanlda levylarmanlng yecbl Tbl HOp 16b ncbun uymylllasy
blzoblaxb kelTa -ke{Huum bajarariwz.

/ 0 bo*lipcla x0=18y0=2.6 laclayechblTnT8 birid/k u'yTaT (6.8)
lortnlaya a$oszar. 1uioblayTl2.

Ar=0xo.yo) -0.1(rm cosi0'</\ 5 )=0.1(1.8+ cox(2.6/ \15 )=0.21968119;
K2 H/[xO+/2, )'O+ N,1/2)=0.220126211;

K° L XO+W 2. ro+ A2/2)=0.221 16893;

K® WMNx™"M, V. k0 0.22046793;

Wl y,+(*°+ 2*/1 2A3+ CY 6=2.82010588.

OerTak, benl8an lenularayecbl TTT|» blnncbl Ylyrall

y, 2.82010588
boYacH.

/ 1 nr 19 y1=2.82010588 lar™a yecbw TT8 kkicbl oyTaur (op™H
nchun yvuonclay| voianl anyllla8icba woWayriir:

Al ///(+,-)")
O Kv, 1c-1-¢v, v5) 0.1(1.9+T1y(2.8201/y5 )=0.21968119;
K\ =/%(x, +WN/2,y, + A1/2) =0.220126211;

A =W/(x, + /2.y + A" /2) 0.220116893;

R=/1U(x, +N.y, +A") 0.220467930:;

Y, Y, +(kK\ + 2k\ + 2k\ + k\ ) /6 =3.04021177.

r, 3.04021177
S5InlruB,clexk, /23 10 la wucHun lenulama yecblnuTt “ol»an
Ay Tananw 0paTy.
y, 3.2603y; 3.4804
r,' 3.7005y., 3.9206
y7~=4.1407y8=4.3608
yu 4.593 1y,0=4.9 172
Knunue-KnHa usaubla tOpWacl|8an yecbHnwnuy uylyT allarinl kelTta-

kcH bl3oblabbnT”™ Maple claBndMl cluylclaH,Icba LWrarwr (6.2-T1a%ala
ncbun).

6.3aMaple la5(nrn
> re$lar(;

> [=(X,y)->co*(y(x)/$uri(5))+x;



/= [x,y) =005
> N&11:=11y(x),x)=T(x,y);
Xoll =~ Y(*) =@8™ y(.r) /5~™+ X

> Kl=(x,y)—=HT(xy); KL \=(X,y) —=A/(.V,y)
> K2:=(X,y)—=>b*[(x+b/2,y+K1(X,y)/2);

K2 =(X,T) Ay +vy kl(x,y)"
> K3:=(X,y)—=b*T(X+H/2,y+K2(X,y)/2);
N =(x,y) =UN/"x + -y K,y +y N2(x,»

> K4:=(X,y)—=>b*T (X+b,y+K3(X,y));
k4 \={X,y)->kK/{X + Aog>+ N3 (n,y))
>b:=0.1:x:=1.8:y:=2.6:
> kl:=eyall(k1l(x,y)); k! :=0.219681190.
> k2:=eyall-(k2(x<y)); k2 :=0.22012621 U
> k3:=eyall(k3(x,y)); k3 :=0.2201 16893'
> K4:=eyall(k4(X,y»; K4 0.220467930!
>yli=y+(K1+2*k2+2*k3+k4)/6; y/ :=2.82010588"'
>x:=1.9:y:=yl:
> Kk 1.0.219681190:
> K2;0.22012621 K
> k3; 0.220116893'
> k4. 0.220467930:

> y2:=y+(K1+2*K2+2*k3+K4)/6;Y~ :=3.04021 177:

> X:=2.01y:=y2:y3:=y+(K1+2*k2+2*k3+Kk4)/6; y3 :=3.26031766
> x:=2.1:y:=y3:y4d:=y+(K1+2*k2+2*Kk3+K4)/6; y4 :=3.48042355»
> x:=2.2:y:=y4:y5:=y+(K1+2*k2+2*k3+kK4)/6; y5 :=3.70052944:
>x:=2.3:y:=y5:y6:=y+(K!+2*k2+2*k3+k4)/6; y6 ~ 3.92063533-
> X:=2.4:y:=y6:y7:=y+(K1+2*K2+2*Kk3+K4)/6; y7 :=4.14074122.
> x:=2.5:y:=y7:y8:=y+(K1+2*K2+2*k3+K4)/6; =8 :=4.36084711:
> x:=2.6:y:=y8:y9:=y+(K1+2*k2+2*k3+k4)/6; Y9 :=4.58095300
> X:=2.7:y:=y8:y9:=y+(K1+2*K2+2*k3+K4)/6; y9 :=4.58095300
> x:=2.8:y:=y9:y10:=y+(k!+2*k2+2*k3+Kk4)/6; y1° ~4.80105889(



Telbo(1=rkM5 'mnblyamcla  bl8obla5bnT§
unylcla8kba wrartr (6.2-ta5ala ucbun).
\6.3b-M apile da8lwurl

Maple éasllnuw

> rexlarl;
> cboH = .W(y(x),x) = co$(y(x)/84r4(5)) + x;

cll =-~7 3(*) = y{x) /T ~+*

> nnn =y(1.8)=2.6;

In/M \=y{1.8) =2.6
>YechblT:= 6501\e({c15011, En/11}, nutenc,
T elbocl=rkl45,01<;pul=proceclureH50:
> YecluT(2.1); [V=2.1, )~(n) = 3.2619017198839088?
>YecbIT(2.2); [x = 2.2, y(x) = 3.4831505187556164?
>YechblT(2.3); [n =2.3,y{x) - 3.7045110067114208?
>VYecbIT(2.4); [x =2A,y{Xx) =3.9260146395413191]

6.1-l1laboralonya
bo'ykba nublayH IdHa=b ncbun lopxblnylar
OuyMaé* blnncbl larmmbH clUTeneblal IJlerélaralar wcKun  Kosbl
Ta3ak3TTTé laynbly yecblrTw /r-0.1 uaclar blan Eyler ya Ann8e-Knua
n3nanéa HOpTu,.

1) 6'=x/(x+y) y0)=1.[0,1].
2) r3'-2o0=3a\ y(0,3)-1,415.[0,1;0,5].

3) o'— X+ vy 2,y0)=0, [0;0,3].

4) y=y2x2y(0)=1 [12].

5) >' r+y2y(0> 0.27. [0; 1.

6) y’bTy(1-y)=0,y(0)~0.5,[0;1].

7) rYy:—ay!12y(0)e.1, [0; 1].

8) y'=2y-x/NVy(0)-2, [1;2].

9) y'-.T2+xyH'2-s,y(0)=0,[0; 1.

10) y +y V\y(0) =1, [1;2].

11) ydty+ey,y(0)=0, [0,0.1].

12) y -2xN-x2,y(0) =0, [0,0.5].

13) y'--c¢' -1: .y(0)—- 0. [0;0.4].

14) Vv \elUnr.y(0)-1, [0;1].
3



15) y -2*+cosa>,y(0)=0, [0;0.1].
16) y'=x3+y2>Y()=0.5, [0;0.5].
17) y'=Y-y,y(0)=1, [0; 1].
18) y -y2ex-2y,y(0)=1, [0:1].
199V _ 1 ,y0)=0, [1;2].
y2-*
20) y'- x2-] y(0)=1, [1;2].
ex
21) y-excosy/ny(0)=1, [1,2].
22) y -e*31y/ar,y(0)=1 , 11,21
23) y'coxx-y 5Tx=2x,y(0)=r0, [0:]]
24) y-y18x- | __y(0)=0, [O; 1.
COK3X N
25) y'+yco&x=co5x,y(0)=0, [0; I].

26) y~Y +7 x,y(0)=0, [0; 1.

I+ y
27)y - (1+ )2y(0)=1, [1:2].
2X
28) xy"' —x=0,y(0)=1/2, [1;2].

X +1

29) y - — (1+1ny-1ng),y(0)=(, [1:2].
X
30) /xclx=(x3/+2)c/y.y(0.348) -2, [0;1].

6.3. BTnrbl (aribH (WTeren$lal lneulawalar $1$lera$l
ncHun Kosbl TayalamT (aunbly yecblab

Mauxaivi: BTncbl larvbH LWITeren™a! 1neMaralar 51$lerab5l vcHun
Koxbl Tasialab1MMl lasnbly yecblaMa Eyler ya Kun8e-Kulla  mauHwWw
Ao* 1lazbil o'rawwsb.

Kela: 6.3.1. Eyler mauH.

6.3.2. Kun8e—Kwula waull.

6.3.1. Eylcr wusull
<Wicla8l

y'=/AX)y,:), 2'=/2Ax,y,r,) (6.9)



blnncbl 1armbH cHIMTTNbla!lenplatalar 515leta518a si0‘ylM8an
adro) =yr, r(xn=20 (6.10)
bokblanyYcb 5ba«larrn yanoafdanMruycbl [a,b] oraMucla81 yecblTwng
ulyrallann! topisH ucHun Eyler n$ulw yo'Hayrrr.
(6.9) 51a1emaBUNI8 [a.6] oraHuya™ yecblrTT 10p13H ucbmn oraHym
bo‘Hw3sb nmulalan
X,~r0:-//7, /=0,1,2,- -1
T Oplb, bar blr 1en8lara ncbmnn Eyler naulw yo'Mayriur.
YL1'L+ /1 (a>Y 7)), (6.11)

2bl=->+UA (X ,Y , 2,),
NalYada cHITerawa! len8latalar 515leta51 yecbl TTT8 launbly
rpytamn! loparl/.
><x,)="NX,)=r;/=1,2,3.....n
Puylcla81 6.2-tabalacla berlMuan kkicbl farmbH cMeren5lallerularanl
blnncbl (arfb clUTerenma! lenulatalar mbleTamuya keblnb yecbl Thl
(op”bbl ko‘rsalartr.
6.2-Ta>>ala. (Yuywaéi
y'+¥/g-+y =0
cli{Teren8»allenularaiil
y(1) ;0.77, y (1)=-0.44
bosiblanyYcH 3balllanT sanoadanAruycbl [1,1.5] oraluclae! yecblTl
-0.1 uyaclat bllan, Eyler nanmMa LUpl3T.
Yccbiib. BerMuan cll'eren.mallen8latacla

abnaxbltx cplb. ‘W a& blnncbl larmbll clATererblal len8lartalar
5151eta518a oYaanur:

ry'=n

(6.12)
2=-21X-y
ya bo5blan8lcb $Harllan e3a

y(1 0.77, ;(1) --0 44
kabl yorflacll

Bun bolcla (6 9) clrlerenviallen8laralar 5151eta518a asokan (6.12) clan.
X/ Ix,y,2)=2=0.X+0.y+2
*)
~N(XY,~)=-~Ix-y

Enci bcwil bnlgan (*) cllHeren$lal lenNlatalar 51$letanT8
yecblrwT Ey ler msmHina 1opl5b ucbun anylclaul Fonnublar



Y, =Y+

2, |=r+W2X,y.r.y,

/=0.123,...

bo'yxba uuylla™Mart lopartr. Bn (*) lcnylaralar 5151etaql
bo'ykba xjO b 0l8nM8l wmcbun m0—1 (1eb olarTr:

/=1, g0=1 05, yo=0.77, r0=-0.44;
}]==%0+M [C'o[ln20)=0.77+0.05(r0)=0. 748;

2|=2y+/"(x0.yn.[0)- —0. 44+ 0.05(-2(/ao—=0=—0.455.

/~2, o=11, ~=0.748, r,=-0.455;

N=3’"|+=V1(x,>"1,2,)=0.748 +0.05(-0.455)= 0. 725;
2=2|+//2g1"~,,229=-0.455+0.05(-0. 455/1.1-0.748) -0.470.

Bn uonclam ke(ta-kellakrorlab leri>lamalar A151eta8l yecbl TTTL

/=3.4,5 -upytaHanw bl3oblab “Wc1a8\1a 1 bparrur:
X"=0.702, 2,” -0.484,

y4=0.678, 24—0.497,
~5=0.658, 25=41508,

O|lTerenslal 1len8latalar $15leta$l8a cNo'y/lyan Koubl Taxala™3
yecblrtw Eyler wm3ull bllan (opkbwng Maple claslvinw berarwir.

64—Maple da$lunrk
> re$larf;
> ($y$1:= {HNY(x).x5>1) =r(x),
<WIT(r(x),x$1) =-r(x)/x-y(x),
y(1) =0.77, r(1) =-0.44};

Y(1) =0.77,r(1) —.44, y(.X) ==(x), -y- r(x)
car OX

-Y(x)

> v>11:=cbolye(cl$yul,nulllenc,onlpul=nulproceclure, ranue~1..2):
V1501 1y:=51b8((15011,y(x)):c1<loM2:=8ubx({1|5011,2(x)):
>x:=1 (1xolly(x); c13011/.(X);

0 7700000000000 - .4400000000000
>eyall(%,5); —.4400C



> x:=1.1: cl«olly(X); (Ixoll/(x>;

0.7244058886424937" -.47131428119912977
>x:=1.2: (l4olly(x); c18011r(x);

0.67585396492172.311
> x:=1.3: ckolM\(x); (1xo!1r(x);

0.62470438546504592 - .52324177713315045
> x:=1.4: (1xolly(x); rixollr(x);

0.57133371285022815 - .54351796896649318
> x:=1.5: lixoHy(x); cl8d11r(4);

0.5161330236349788I -.55982688296188198

.49912232422644037

6.3.2. Kun~c - Knulla wxvH
Benl8an (6.9) cllTeren15lal len”™latalar ~15letakdll 1x|nbly yecbl-
111M1 10p15p mcbun Amn8e-Knlla numln! mkletant$- bar bir len8lara51
ncbmn ko‘Hayrrnz.

11 . Tom).
KL=MN/2(xny,,r,),

A. W\{x +n/2y, +kly/2.r +k{ /2),
K2 —U 2(r, +N/2)y, +Ky! 2 .1, +/c. /2);

Kly=//(x1+A/2,y +A,. /2,2, +A2 /2), (6.13)
A, =2, +/,/2V, HA, /2,1 +A2 /2);

Kb =b/\(Xl+b,yl+K,y K,.).
A=l *. +Hy +A3r, +A,):

ym y, +*|, +2kL4 + +Kn )/

2M = b2K- + 2KN + K*) /6;
X,-X,UH ; 70.1,2.3,...,4.

Bn a<xda b|lan len8laralar 5!5leta51ll yecblsMa 1 1,2, ,.,n lar ncbun
ywworlclayl wmmlw kelta-kel Ilakrorlab 313leta yecblTTT8 iagnbly
cpyTaHanTtiopart/:

yn;r, -/0.1.2...n

Knn” ¢ -Knlla mnavH blMan yecblT 0.001 aTtulkéa Hpllack.

6.2-Tazalaw Kun8e - Kulla usnH”™a yecbl3b. Bwu sioxla bllan (6.12)
3BleTanT$' yecblTw 10p1b ucbun (6.13) Mortnla8a asosan:

x0 1.0,y, 0.77. /.,--0.44, /=0 boYuyanaa:



*m Y[{x0y0,20 =0.K-0 =0.044
K =l xb,y0r0 =0.1(--0/x0- y0 =-0.0726

K2>=*/,(*0+N1/2.;;, +Ky/2 ,r0+* 2)=01/,0.05,0.55 ,-0.4565 )=
=0.K-0.44- 0.0126 /2) =-0.04763

~N= P, +N1/2 yO+A /2 2)=0.1/,(0.05,0 55 ,-0.4565) =
=0.1(0.4565 / 1.05 - 0.55) =0.0115

KL =//,(r, +N/2)y, +kX /2 ,r, +m. /2)=0.1/,(0.05,0.7462,-0.4457) =

=0.1(0.4457 / 105 - 0.7462) = - 0.03217

A, =A/(xY+/yyn+*.1 .-, +7)0.1/,(0.1; 0.72543; -0.47217)=
=0.1(—0.47217)—0.047217

*T=kM X,+b,y, +Kn 1, +Kk3)=0.1/2(0.1 0.72543,-0.47217) =
=0.1(0.47217/1.1- 0.72543) = - 0.029618

yl=yO0+ (kL.+2k2 + 2K.. +*m . )/6=
-0.77 +(-0.044-2- 0.0476-2-0.04457-0.472)/6 1
=0.77-0.02288 =0.747

"1=T)+A-+2A,. +2A,. +Ad)/6-
=-0.44 +(-0.033 - 2(0.01 15+0.03217)- 0.0296! 8) /6=
=-0.44 - 0.02499.3 =-0.464993
M3eTak beriian <lllerem5la) len8latalar MsieTabl yicHHWIrNY, binncbl
Alytallan; | 0.747.r, -0.4649 boYarekan.
YecblTw keyTs1 Ulyrallarlu Oplsb ucbun | | boYuaniia X, 1.1;
y, 0.747, =-0.4649 lar ncHun ypricla8l yolat lakrorlaby:. , lanu
HOparTr ya X.K.
lW3ob m~ (b-a)//r=(1.5-1)/0.1=5 bol8auclan, / 5 §>atalayoT ela<l
DKerenlmval len8laralar m3”etas3”™a u4oyll”an Kosbl Ttasamsi (9.3
Tazala) yecblnuw Kunuc -Kulla vizuM bllan 10pisbiwun8 Maple aaslln.

65Maple gabsurk
1.Maxa'an 140 yLLuyWr.
> <1|Wy(x),x$1)= 2(x),
cMIm(r(x),x5=>1)=-/.(x)/x-y(X);

Ky*L~ -"Y(x) =—X). ™ r(x) =K K y(x)

>TN1 =y(1) =0.77,r(1)=-0.44;
TMN1l:=y(1) =0.77. ~(1) =K .44



2.M avalwn ycn A/v-
1)> (koii = usolye("5y*1,nnteriC,

on(pnl=UN$lprocecluvre,ran8e=1..2):

[.r

A5011y:= anb8(c1xoll,y(K)):
M8o11r:= 5ubsa(c5xolM,2(x)):
> eyall(«/18ol1ly(1),5), eyall(clxollr(1),5);
0.77000 — .4400C
>eyaI(d8o1ly(1.1),5), eyalC(cl«)117.(1.!),5);
0.72441, - 47131
> eyall(c!$olly(1.2),5), eyall((1*oMr(1.2),5);
0.67585, -.49912
> eya 1I((1xol| y (1.3),5), eyal»(c15011/.(1.3),5);
0.62470 —.52324
> eyal((1soMNy(1.4),5), eyall(iixo!lr(1.4),5);
0.57131 —.54352
> e\all(11xolly( 1,5),5), eyalllciio! 1/.(1.5),5);
0.516L, -.55983
2)> cl«0l? = ré*olye(c!5y51, nutenc, Telbocl=rkr45,
ondpul=procellHrell51):

[*=1,,(*)-0.77000. —-1 - —.44000]
> eyall(11m»12(1.2),5);
1.2, y(x) =0.67585, r(x) = - .49912]

> cyall(<1!><)12(1.3),5);

[+ - 1.3, r(x) - 0.62470, r(x) = -.52324]
> eyall(c!5012(1.4),5);

[x= 1.4,y (n-) - 0.57133, r(x) = - .54352]
> cyall((1xo012(1.5),5);

[x —1.5,y(x) =0.51613, r(n) = —.55983 1

0 ‘r—0 71l 1ek.8bT8b wncbun xaYollar
1 Btnchbl Tatbl o<y, clUTerell3'T! Zlenulatalar $mletabl wucbun

Koxbl TasalaatT§, Wunbly yecblrw Eyler m3vM yoréarwiia yanéay HOpb
Tc!1?

2. Btnchbl larvbH ocldl, clUTerer/lva! len8latalar sikieTasi mcbun

Kosbl Tar.alasTtT8 lac]nbly yecHnT Ann8e-Kuiia naul yoréstha (Janclay

?
2. Taynbly yecbl T xatOM™M! bablaabT NNl b byenn§.



3. Yucpn (an|bl] (HAerenbla! lenulata yok: len“latalar «bleTam
ucbmn Kosbl Ta”abinT” (aunbly yecblrw wucHun ya”tla‘>1/vsbbr™
blsoblasll TorTublanw yorTs§.

4. Kun»-Kur wmsmb bllan len8lata8a kuy%an Ko3ln TaszalasTTuy,
layrlbly yecblnn wucbmn yaklnlanblablar yaysl Tortublar yorclarlcla
X18oblanacl1?

5.Taynbly yecblT xatOH8il banolasbwng LUkrony bl3oblasb o=
LW3bInMnb bennu.

6. Yuclon [arlTbH 1dereTtmal (en«lata yokilen§laralar 5181etas]
mncbun Ko3sbl Tazak3Tw ™ lauynbly yecbirrnm ncbun yautk3blsblarw Eyler
enlHla blsoblasb {orTublanw ycwny,.

6.2-1aboralonya iibl
bo‘ykba tn<lac)||| “blaxb ncbun (op*>Nenular
1(wicla{ll birlncbi larmbll cHiferen$lal len8lartalar 3b3reTas! wcbun
Ko3bl Tazalastl Eyler naubla launbly yecblrtTTlopT§.

y(0) 1 -(0) 0.05
J_‘— 2/(x +3x2)+y + V,

[r'=1+x-3y~- + |

3(x' - \N~ +2x~)+y xO) 05. y0>- 1

r T 4
\y'=(2r +x-)
r /2 21
5[ x'=e~N1 +> + 0418 x(0) -0.MiD)1



8|y'=CO05(y+2y +2 y(0): 1 “(0)1

yr' - 2/(x +2y~) + V+1

9 [y'=eNI"+2x

12.

14

16

20

[r'=2y2+ 2

L y' — V+ 22-1W2~
1) "

y(0,=05, r(0) 1

r(0)=0,-0) o

\-""-Thbr +x<exX /1>-\)

c1 2~ A y0) I. -10) -1)5

2 —72y

= (2~ /7 y(0)—1, H0)—1

\=' = 1/(y-X).

[Y =2xy/(x2y2-r2) y{0y-2, :(0) I
|7 ¢ =2x1'(x 3-y1-r2n

Ny'=2(r-y) 10 , H0)-2

\~"=y/(2-y)2

\y'=-y/x +X2 S0 1 -0) =
\r'=-2y/x"'+r/x

[WcH =x-2y n0) , _(0),,

| &/ = x-y,

AY/BX = TY vy 2223, r(0)=105

(11/d x =m-y-2

I >/ax- 1-1/r

y(Oy 2.12, r(0) 513

(k/ax -1 /(y-x)

cbYx = x/y~

|.oy/ax = -
I MX +4V - O,

y(O=1 2, ro)—2



21. © y(0)' 0, 2(0) 13
\r' =2::'/(xX(y-\) + ~x)

(y' m<7.-y)x

Yy — y(0) 12(01 1
\r’'=(-+y)x

22.

23. [Y =co5(Y+2r)+2 y0=1. -(0) 005
rr=2/(x+2y2 +x+1
_ —(y2+22)
24, 4y " - +2xy(0)=0.5, 2(0)=1
] —2=d +7r1

25. [Y =<2¥)Yy y(0)=1.05 2(0) 2
==0+y)2
2. Puycla81 1kkincbl wriibll ciditeren$lal len8lartalar ucHun Kokbl
Tasiala$llirne yecbnrHt topmMa, 1Kkiancbi (@arnbll (WTerembial (enylartaw
blnncbl (arnbl; (Wererwal len™Maralar 515letab18a kelwb Eyler nkumbla
(aynbly yecKuww HOpTS.

p Tenulata ¥(0) Y’ (0) <Al JlaviaTt
1 y"=Vcoax~y ! 0 [0.0.5] 01
2 (1+x2y 'Y (y )m+1-0 1 1 [0,0.51 0.05
3 Yy +2y'+ 2y=2e 'coax 1 0 [0,0.5] 0.05
4 y'+4y -e"( 13171 0] -1 [0,1] 01
5 y"+4y '+4y=0 1 -1 nou 01
6 y y=alnx+ coadx 18 -0.5 [0.2] 0.2
7 y"-3y-eX 22 0.8 [0.02] 02
8 y'4 v- cosx 0.8 2 101] 0.8
9 y-y'-6y 2ex 1433 0.367 [0.1] 01
10 y-2y'ry—5xe' 1 2 (011 01
n y"+y 6y=3x"—X -0.9 32 [0.1] 01
12 8y'+2y 3y=x+5 19 -7/12 011 01
13 y"-4y Y By=3x 148 36 [0,0.5] 0.05
14 yr"-5ydey=e* 0] 0] [0,0.2] 0.02
15  y'-3y 4Y2y=x2+3x 51 4.2 [0,1] 01
16 y'U (1,x)y: 4 4 [1, 1.5] 0.05

(In)y &n
17 Xx'y"+xy =0 5 -1 [1, 1.5] 0.05



187 Y'-2y'+y=xem 1 2 [0,05] 0.05

19 y"-8y +2y-2Xnx 2 32 [0.1] 01
20 X'>"p2.5) x-y=0 2 35 [0, 1 01
r 4@ 2y el 13817 1-0.1503 * 1121 01
n XA\ "-4xy 46y 2 143 2.3, [1,2] 01
23 y"-y e'dn- 1) 11/9 -1 1/ [0,1] 0.1
74  Y"-3y 2y-c(«2Xx 1.95 2.7 [0.05! 1 0.05
~ng5  F-"U).5y'-0.5y=3e":5 -A -25 [0,1] 01
A6 Y'U 4y '=5Imx+ xT2X 1 23/12 10,11 01 __
27  Y'+V X2x+2 1 0 lo,1] 0.1
28 s/6 1 2/3 [1.2] 0.1
29 'l 4y'-4y- 2x=3 -1/4, -1/2 10,05] 0.05

[0 yur" v. 1 0 01] 01



7-bAB(OXATOK1YA 18H1
Xn8u**|y bosHall cHITerensbllenularnalann
laur|b|> yecbwwn (opisH
Mapk- (Jaxlunrunii buyrnylan:
> n:=array(1..6,1..6)-yecblT! iTk31ya Taln13a3TT° oYcKarT!
>lor1lonclo lor)loTt+1 clox:=a+0-1)*b;
n|n+1,/1:=FAO(\); n[1,/1:=WC(x); oir; ocl; eyalT(n)- yecHT™m
Lnk51ya31rmn8 cbeuarayly 3Harllar bo‘ykba uylytna(lant bl3oblasb;
> yyllll(1tal2):rran$po5e(1/1\) yecbltl lunkmya  TalrusasviH
{ranspowHasa.
Maugzaii: Xu$umsly bozflaH cdATererr™al len8larr.alart Caurlb«y yecbl-
rwrn loplsbw o‘r8artab.

Kela: 7.1. CKekH a\lrralar yok! 10'r naurl.
7.2. ElWpuk 1umMEag1 len8lata8a uo'yuan OTxle Tasalasl mcbun 10‘r
n3nH.

7.1. C'bekll aylrtalar yok! (o“r nsmH
CbekH aylrTtalar navH xu3n3ily boalMall len8latalarnt{| 3onH yecblruww
loplacla en8 uplay wmsmllaréan blncKr.
LWr umylda cny 3ocbla xm3n3ly HosMa lenulartalar ncbun uo ‘yli$a
aralasb Tasablarw 10‘r m3uliia launbly yecblnuw 10pBbT O ‘ruanart/.
B wum3n! aso3kEa xu3m3ly boslalart cbekll aylrralar T3bawm bllan
ama3mirsn Lowas! yolacH.
vy AylayHk, Oxy koorcHnalalar lek13M8!cla C
Cbl/1G bllan cbe8aralan8an yop!y 1) 30Ka
benl8an bo'bln. O 3obarn ke3|lb oYuYchbl
O‘aAlar8a parallel bo‘lugn 10°'8‘m ckwuybr

ol1eBIM yurarti2 :
X
X =X +/A
/=0,x1,+2,..
y =y vkA
K =0,%£1, >2,..

E 10'8‘m cbl/nylatt8 kes3lsblsblclan bos3/1 bo'kan HO‘nEast mmuy-
blarT lwumnlar cleb ablacH. 11oml bo'l’an KJ'rcla Ox yok! Oy koorclna(a
o‘slarl yo'nak3Eniia Myoki1 / TasolacEa Joylasbuan 1kk| W~uvnT [0 'akT
Mumn cleb ablacH

O+0O 30ba™a 1e813bH bo‘18n ya 30ETnTr cbeuaras! C clan, blr
faclarclan Kic!TK Tasolaéa LUr8an 1n8mnlaru a)raia T i12.



8obanT§, blror WumnT ya nn™a uo'aHrn bo'l«an 10'1ia 1wwn, ajralli8an
1v8snlar lO‘plarm8a {e”~3bH boba, buncky TeunlanH ukbl Iln%unlar (leb
alalacH (7.!-ra5LlU, A Cwv8un). Jjravluannclan uol8anlan cke%ara 1u%unlct
cleb alalac(7 1--ra$r, B, C LU8Sunlar).

To‘TT§ w8vmlanclaol ToTayduT n=mwu(x,y) MTk$yawng
ulyra<iw
M)(:u,(lxo+ !K?yo+ K!) kabl bel8Maytl2. Har bilr (x +//1ya+ k)

1cHK1 nuyialar(iast  xuxu”y bomblarw cKekH aylrralar nlSball bllan
unylclaé»cba alta$bnrarlr:

nn] k n: \K

2K (7.1)
U-AN ~un lkl

21

Cbe8araYy mulalarcla esa atully katroy boY”an yuy”a”! Tortmnlar
bMan al|nabburarl2:

nlA\k n\x

K (7.2)
Wk 11~ Nk

|

Xnécll aKnmnTuyckk, KKTcbl (armbH xmams™y KosMarw umyllla”*cba
altab5.Hlprartu:

(7.3)

Yuuon/la kellrHvaa altaMnn$blar xuavsay Ho&/all len8latalarwing,
oTTya cHekH ayntaH 1en8iaTaiar M5letablw yecblxH™a oHb kelacH.

7.2. ElWlpAk len§;lartaoa 4o ‘y|18an

OTx!e Taxalam ucMun 10‘r vburl.
BTnchbl cbe8araYly Tabala yok! Puaaxon len~latasr.
=AX,Y) 74

ncHnn Om\x1c Taaalaal uymyllla~cMa uo'yMacH. (7.4) lenuylatat ya O
sobatne !cll nuublanitia ya wum$> C- cbeearasiia esa



nio=ao.y)
55Ha(l clanoa[lan[1rnycbl n=u(x,y) rnkklya lopM$r.
Mos raYlsbclan yay o‘ylan<la/? ya | Maclarla™ lanlab,

X, =x0+ /7, \ —0,x1,+2,.)

YKk=Yo+ M- (k =0.x],% 2,..))
10'8"n  cblz2K]aar yorclarucla lor  warY  ya 8obant8 1K)
Ivgmlarl(1a81

a2n  a2n

ax2' py2
bosarw (7.3) lortnla a&808lcla abnasHunb (6.4) lenulaTtat uuyiclasy
cbekll aylrralllen8laralar ko‘nw5b8a kellrarw?:

W+H\Kk —*mik unl-\k unlk+\ ~ nkk wmA-1 -

/S + =Aa  (7-9
n r

bn yeréa =/ (x,, ) (7.5) 1len8lata $obarHN8 cbe8aray|y

nuublanéa”™ bllk cpytaHan bllan bifSaHk<la (X, ,y k) Oaymlariclall

n(x,y) Minkslya Alyrallan8a wbSbalan cHJ?,cY1 al8ebra)k len8laralar :ldle-
TaaT Ho3l u/lach . Bu sifieta Ne‘8‘n {o'iburcbakll koHacla ya / K bal-
8ancla en8 a3oclcla ko'mwab”a kelac/ Bu bolcla (7.5) len8lata upylcla8lcha
yorHal!.

uM kWA~ k+1 W k—1—" UKk ~ N /bK (7.6)
CKeuyaraYy wlipmlarcla8l Lilytallar e3a cbeuyarayy [uvnk5(ya cpyrtal-
lan8a l1en8 boYacll. A8ar (7.4) {er«lartacla [x,r)-0 bo‘lsg,
Aun = A—Z bl \—/—f<= (0]
(1:|2 éy~2
Cap\as [en”~aTaT bo3l boYacii. Bn len8latanTt§ cbekl aymmmalar
len8latabl suyWautoba:

1.
=" U+n+UN-un + «*e +«.*-> (77>

Bu (7.6) ya (7.7) lenylartalart 7.2-rabrTlag,l (m>vlar >lerabl(lan
loclatlacll Bunidan buyon ra<stlarclanla (X,;”) w8unlarm mnlartn§
IcleElal blMan alta$bunb yorarcir.



C». K+ 1)

1
- K) @io (+1xk)

(1,k-1)

7.2-rasr. 7.3-rasr.
Ba'ran 7.3-rasTtiia” kabl I1vounlar 8xetabléan 1byclalausb uplay
boYacH. Bu bollla cbekll ayntalar bo'ytoba baplas lenulatasl uwmycla8icba
yorTlacH.

(7.8)

1K (M- 101 v +#1k1 + bll-,k+1+ UMK+\)

(7.4) lenuy@aTasl ucbun esa:

n
MK ~ 4 (M-1H + WA\ kA + N1\ KA + nl+\,k+0+~2 A*  (7'9"

OHTerenmva! len8latalarw cbekll ayntalar blMlan altalt3ll xaioHsi

ya'w (7.6) len8lara ucKun solclu xac! uny~a&kba babolanar.
N LIVAN
1k < 6 4
bwnYercla M 4 =Tax|-a~ ,r44 (7.10)
O lan-4 pyl

AynTtalar vsuM blMan lopli8an (aynbly yecblT >aloll181 ucbla
xatON8klan keHb cbluacH:

1) dATeren5lal len8lartalarw aytnalar bllan altasbunsbgan;

2) cbe8araY1ly sballw approkmtamya ullsMan;

3)bo3lM boYyan ayntaH {en8latalarw {aynbly yecbl3blanlan.

7 1-tavala. (wmylcla81l 1 aplasd lenuylartasl

on 3mnu
+ o

axz2 - py
ucbun wucblan J1(0;0). B(O;1), ((I;1). 7)(1;0) nvuwlanla bo‘18an
kyaclralya OTxle TazalaSl 3ba«lan:
EC

UVH = 4550 - y): AT =25 IN(7, =25, WA) =25X3T



bo‘l18ancla, /r=0.2 uaclsr blan To'l wsHHck yecblrww 0.01 awuyHbla

lopta, .
Y'ecbl3b: 1 YecblT 50ba81M A=0.2 yaclat blMlan kalaklar™a a”aEarblr

ya 5obatn8 cbe8ara(7.4-ra3t) mulalancla (7.10) ua asosan noTa'blT
n(x,y) binksya LlJytallanw bl3oblayT!/.

Ym
1 B C C 0 15 20

0.8 7.2 HB "® BB gp

0.6 10 8 > noL 41 na x5

0-1 10 8 “eons

0.2 72 a1 n3 us < 5

A 25

02 04 06 08 1 0 154 587 12 13 15 02
7.4—FasT. 7.5—FasT.

n(x,y) Nmnk3ya ¢Alyrtallanw 3oba cbe8aralancla blanblasbl

1) AB lotoncla8l u(x,y)=45y(1-y) MTk3yaTn§ Lijyrallan:
m(0,0)=0 ,m(0,0.2)=7.2,1n(0,0.4)=10.8,

Mm(0,0.6)=10.8 , «(0.0.8) 7.2, n(0,1)=0.

2) AB lotoncla8l wm(x,y) ~25x MTk3yatn§ Lidlyta(lan:
1(0.2,1)=5 , 1(0.4,1)=10, m(0.6,1)=15, *

H(0.8,1)=20. n(1,1)=17.

3) CO 1oroncla8l n(x,y)=25 bink3lyanT§ Lilytallan:

1\ ,0.8)m:( 1,0.6)=H( 1,04) AO loocla™>1 u(x,y) 253T nx
2

MnkBlyaring Ay tallan:
H(0.2,0) = 1,545, m(0.4,0) 5,878.
M(0.6,0)= 12,135, «(0.8,0)= 19,021.
2. YecblT -oba tobllMay! nuuTalan'a(7.5-ta$t) Ixlanayoluan umnblya

AnyTaHanw 1op!5b ucbun, baplas lenulatasl mcbmn cbekll ayTnaTri
fAo‘Masb™an bo3l bo‘18an (7.7):

Ffortnblan swylcla8kba loycblanart/:

w —"N (7,2 +1545+ ) n=>=~7"(5,878 +I\ : ).

=" (12,1.35 + + W7 m4 =—(19,021 + 25 + »«”)



n5- —(10,8+ i/, + b +r/,);
4

«7 = .K +unb+un8+mnin);

M- -(10,8+ ;/5+ r/uy) + ml3);

ML~ ¢ ("7 +wuo + «12 + i5);

MO ~- (7,2 +5+ Mg +M");

215 _4:1(I5 +1/]1+«l4 +m(6);

6 =--(«2 +M5+ M7 +M1o>
«8= T(25 + M4 + H7 + n10),
4

M10 - “ (»6 + 14 + ML1+ mbl )’
/12 = 7 (25 + u;, + «u, + u1le),
/14 ~ ~ (‘0O +«0 + 713 + M15>

Wy ——(20 425 41/]9 + 0\ 5)

Bn bo3ll boY”™an 313leTtaT 2eyclelnT§ ieramya msmH bllan yecblb
n'r, nl", u[2),...,n

kerina Kell KT (urarTw ya yaswksbl3bw 0,01 awuHkK blMlan olarwr .
Bu ke(Ta -kelllk eleten(lanw wpylcla8l bo~YaTsblaréan (opaniir:

un —‘L (8,745 +1//™ +«;*m";

(12135+01 +1M\  +m\ )

«*? =4 (108 +¥\Q +U[K +M

r=-4Wn>* +ul +//T1+<-":

3 _ (12241, +na )

C =415 +"N"+»;*" +

r/*1= 4 (5,878+ /X +1// " +«T")

=, (44021 + g +4[K")

-4(25+M4 +U7T +m2 ),
«;/ =mK , N +F> +,<?7--"+<»),
vn ~~+@5+  +'n ' +ulb 1

m* = —10 +~/* + /') + /};

Yo~ ~1S+  +0F).



Yuaonc3as1 lonTwblar yon/larw™a yecbl TT  1oplS ucbun  bo3sblan-

8Ycb r/)0) Lyrallaml armulasb kerak bo‘ladA 8bu bosblanyYch lasnbly

yecblTw awslasb ucbun u(x,y) MTkaxya soba «on2.anlallan bo‘yioba lekis
daszunlan8an (Jeb  bl3oblayrwr. Cbe™ara nwusblan (0;0.2) ya (1:0.2)
bo‘18n 8onranlal ke3Taw 5 la boYakka buHb, blart bosbl3n&Ychb ya
oxir§l nnlalarcla8l w(x,y) Mankslya LilyTa(lan bo‘yioba
N'E=(25-7,2)/5=3.56
uac3at bMan wmTny ©bk1 mmlalarlay [Tvnk$lya slytallan

?/](0) V|~()O) , I/I;‘O) , VI£(10) W sunylwa§icha (opanur.

[ U.EO! l/I(\c> «'-?)Io M%—)i "

-— — — = =
Y; ¥2) V[:n2=

mM0) =7,2+K, =7,2+356 - 10,76
W= M|0) + K { = 10.76 + 3,56 = 14,32

40 = ]+K\=1432+3,56 = 17,83
00 = m\0) + K\ =17,88+3.56 =21,44

$buntuclek s<vl8n Sonronlallarcla baTt wularua To3 A2-/1: 2.84,
KNKy-3.56 sa<larlanw atsalab 1cHk| mucllalarcla8l vnk3lya cpyTtal-
lanw (opaTi2 ya uymy™Mia™ bosblan”~Ucb yaublasbl3b bo‘ylcba yechblT
3ac)yamni(urarTr:

1 0 5 10 15 20 25
0,8 7.2 10,76 14.32 17,88 21,44 25
0,6 10,8 13,64 16,48 19,32 22,16 25
0.4 108 13,64 16,48 19,32 22,16 25
0,2 7.2 10,76 14,32 17,88 21,44 25

0 0 1,545 5,878 12,135 19,021 25
y/X 0 02 04 0,6 0.8 1

Bn bosblan”™Ucb yaatla$blsbclan loyclalaub H™doblasb |arayorclaul
birincbl, kkTcbl ya xoka7.0 yasblasbl3blart artylasb ya Jaclyallw I+
213/ TM TKT. blaija 0.01 arHyllk blMan 15-yac|tlasbl3b bo*yica bl3ob-
lan8an smyblay! yecbl T Jaclyalw loparwr:



1 0 5 10 15 20 25
0.8 7,2 8.63 11,77 15,80 20,30 25
0.6 10,8 10,56 12,64 16,14 20,40 25
0.4 10,8 10,17 12,10 15.69 20,18 25
0,2 7,2 7,20 9,88 14,34 19,64 25
y/x 6} 0.2 0,4 0,6 0,8 1

baplak len8latabl wucKun 1)txle wa$alamw cbekH ayirTazar nsubla
yeclTtbnT8 Mapk claarln! yny”~a”cba {urartr.

71-M aple ha*lnrit
> re.vylaH;
>TAB:=y->45*y*(|-y); /AB —y —*45y (1 —vy)
>[Cl):=y-->25+0*y; (CO :~"y—=25 + Oy
>[BC:=x->25*x; /BC ~x~+25Xx
> [11):=X->25*x*.4yT1(3.14159*%x/2);

. ( 3.14159n- >
/AO ~ x —=25 r 8iln

> H:=5: T:=-5! a:=0: b:=1: c:=0: «L:=1:
H:=(b-a).'n: n:=(d—€)/1: :=0.01:

> u:=array(1..6,1..6):
>Torl(onclorlor] (o T+1 clo

x:=a+0-1)*H; wun|n+1,1:=FA1)(x}; u| 1,N1:=IBC(X);
0(1; o(1; e\alt(m);
(0} 5 10 15 20 st
1 2 n2 3 ma nz~ "2,6
y 1 ~3, 2 "3.3 "3. 4 "3. 5 "3,6
4.1 2 4,3 "4.4 "4.5 "4. 6
'y o1 "5. 2 "X A "5, 4 "5.5 "5.6

O. 1.545083710 5.877848230 12.13524790 19.02112376 25.00000000
>Torl lon(lolor |1loT1+1 (1o

y:=c+(M)*i : u[1,1|:=TAB(y): u[],T+1|:=FCO(y):
oi; oir; e\ult(n);



22
5 3,2
54
5 4
36

“5,2

2,3 “2.4
“3.3
43 K
53 54

0. 1.545083710 5.877848230 12.13524790

> lor | Frow 2 by 110 nco
for |Frow 2by | (0 T+1 clo
K|n|:=un|loH"v|n+11-n|1,0)*|/n;

eyall'(%,4);

(0} 5

6.381966516

7.072949774

—  7.763933032

8.454916290

Q  1.545083710

0.
7.200 0.382 11.65
10.80 7.073 12.47
10.80 7.764 13.30
7.200 8.455 14.12

0.

10 15

11.64886071 16.14590084

1247329106 16.71885126

13.29772142 17.29180168

14.12215177 17.86475210

5.X77848230 12.13524790

5. 10. 15.

“2,5
35 25
7]
55 2

19.02112376 25.00000000

ocl; oc!; eyalT(m);

20 25
20.39155050 5.
20.58732574 25,
20.78310099 25.
20.97887624 25,

19.02112376 25 00000000

20. 25.

16.15 20.39 25.
16.72 20.59 25.
17.29 20.78 25.
17.86 20.98 25.

1545 5.878 12.14 19.02 25.00

>Tor ITroTr 2by | (0 n-1 o
for ] TroT 211 (0o T-1 W0 ny]
1]+n|Y+11)/4; oin; oii; eyall( eyalT(n),4);

=WIM N+n|1+1,N+H|Y



0. 5. 10. 15. 20. 25.
7.200 8.370 11.78 1596 20.39 25.
10.80 10.64 13.19 16.75 20.59 25.
10.80 10.90 13.87 17.32 20.78 25.
7.200 8.455 14.12 17.86 20.98 25. |

0. 1545 5.878 12.14 19.02 25.00 ]

D1irile TaxalaxT) cHek aylr Talur walAclall yecblxKknT%
~xlo~ratrax] ya x/rl

> wHb(p!o($):*nb(bwearAl8ebra):
> ta(n\ploLn,11C1liibl$=}u(o«rat,axe$=boxel!); (7.6-ra$t]
> Talrl\ploT(n,axex=boxec)); (7.7-raxrt)

alvn
7.7-136101

()*7-0' /1ML (ckxbTub ncbun vayollar
| BerMuan sioban! 1o'r bMan koYasb, 10'r 1mSvnlarln:n” lurlar. (W™wn
nuublar awlal>b.

2. Xuama™y bosbliblarw cHekll aytTTlar noball blan alta™Hnrlsblar
asio51c)a 10'r usvH Tox1lyallt{nsbun”nny,.

3. bap!a3 yoki ‘vazzon len8latab1 mucbmn E)Tx1le TaszalaaTTo lac|nbly
yecblT; (o‘r nuaH yorclatlMa clanclay tOpliacl1?

4. Tasnbly yecblT xaloM|ri babcllasb FornuasT! yorTs§.



7.1-l1labor3slonya 1$bl
bo‘yicHa Tuk(auH tobla»!! ncHun <op'»!'Hnuylar

Cwicla8l 1,aplab len8lata$l (51' +A = 0 wncbun yuyH O'.nxH

(v2
Ta&aiasilll (o't udnlka. ncblan ,4(0:0). B(0;!). ("'(L1), 0(1:0) nnstalarcla

bo"18an kya<3ralcla8llaunbly yecbl 7T, W 0.2 yanart bllan NepTS§.

=
ic

N O U WN R

FRBE REB © @

RRES b Kb

N
w

24

25
26

n\sis
30y
20>
50*1-y2
20r
0
30MI1 Ty

30(1V)
303T TIY

40r2

50/

201"

40, V
20c03(3)>/2)
3y 1-v)
20y
30(1-—&b
30co03(/ry/2)
0

20n VvV
50>(1v
611 Y
40(1-1)

20 $T TIY

40

25y2

" B-
30(1—~ )
30co5(nx/2)
0

20

0+ 1-X)
20x

20V 1
30N

40

501 -V)
20
40(1-v)
30%( 1-n)
50 51n nx
20(1—x2
30x

02

50 gin 71X
20
20x1-x)
30x

304 X

504 x
40

30(1-X)
25

U<v
0

30co3 (n>/2)
0]

20y2
50)<1-1-)
20y

20y

30r

40

0]

20y

20y( )
30y( 1-12)
0]
30xy(1l-vy)
30

30y

SOy( 1y
202

0]

30y

30y

50y2

40y2

25y

wn
0

20x2
B5061M TCX
50x(1-x)
50%(1—x)
30x( 1-X)
30(1—x)

50%T11X
4031n(nx/2)
60x( x")
10x( 1-x)

0]

20(1- x2
X2 =)

0

30
30co3(nx/2)
0

40x(1-x)
40x(1-x")
20x(1-x)
40(1—x)

20 511 T&X

40317(nx/2)

40 x2( 1-X)
20x(1-x)



27 15(1-n) 301(1-3) 0

15y>;

28 30co A2 20n( 1) 25y(1-y2 301 -2
29  oy(1--y) 30 am 71X 0 15n( v
30 25y 25(1—V5 30xrl-y) O

7.3. Parabolk (urcla81 xm3m3”y HosHall clMNctensbl (enolawwa
ucbnn arala.ub TaszalaT ro‘r usmlj(la yecblsb
7.3.1. Paraboik Incla8l len8larasl ucbmn 10T m3vH.
7.3.2. B|r M1 bo‘1ta8an parabolk len8lata wcbun o't msmH.

7.3.1. Parabolk (nrina”! len”™lataxl vcbun 1o‘r wmsmH.

Parabolik Iunclafl 1331k oYkaruycbanlk lenylartasl mcbun
aralasb Taszalaw Ko‘rarr/. Ya'w

7] 7l
A - a A . (7.11)

Aal ax

len8laraTt

/q0) /(n).0 n<4) (7.12)

bo3blan”Ucb sabarlt ya

n0.1) @E@). nu)=y/) (7.13)

cbe8arayly sbarMarw sanoalalllHmnycbl n(x,lN Mmnblyaw HOpBb Tabalasl
bMan 5bnuy‘mnllanarl/.

Vuuorxlay:r (7.1 IV (7.13) Tasala8a, xwm3mzan mzumnH~ n bo*18an bir
) 31 3lerjencla 1¥Bic|lk ‘aryali3b Tazalastl Ko'm3b TUTKT.

(7.1 len” latacla a—1clebnT

cu _ oz
a( ax2
Ko‘nrHsH8a kelln3b TU TKT.
Yant 1eksHk !> 0,0 <nm: <A cla (7.8-ra3m) koorcllnala o ‘slanya

paralle! 10'8'n cbl2k]lar:
n=/,/012,.. 1+41,/01,2....
oMast! auraTtiz. x- W \=a / /7ceb, y =un{l,/)=u(x,l ) bel§Masb

c™~n
bMan ya bar blr icbk> (n ,/ ) W8uncla8l — bosMart lacjnbly ayntalar
1 nx2

T3barMa cluyciayxcba yozaT 12:
a2 - 2w +m1,
Ll' —_ —



MosMat e$a, unyclad 18ballarclan bin blMan alta$burar2:

[e!
an /+, —n,
o! e
(1 ml W) (7.16)

Bn bolia (7.1 1) 1lenlatat( cr 1bo‘18ancla) umyiclast 2 Li(1a81 cbekH-
ayntaHlen8lartalar ko'mw3Ma yor™b TUTKT.

"
aha (7.17)
Ir
N _»H/ - 2ny +»,-1/ (7.18)
/r
Bu lermlaralarcla cr=I/k1 kabl bel8Hab , nlanm suyclaglcba yorarwr
n,/+ :(l—20>,;+<T(F<,+1,+»,_,,,) (719)
(1 + 2cT)M,; —cr(m,4n + M,;4 =0 (7-20)

(7.17) claM len8lawaw Hw&Ma 7.9-rabll(1a81 oxbkor axetackn, (7.18)
cla8 (en”aTtaT wuw3bia  7.10-rabltcla8l os3Hkonmak ~— 3xeTaéan
loyclalanalllp.

1,14 R

P 'le
+1.

1-1~ 1 1,1
7.8-rast. 7.9-rast. 7.10—FasT.

(7.19). (7.2.0) lenylaralarcla a koww Jlamlakcla Kkka Holalt 1n$ob8a
ollsb Kerax :

1) cliMerenbla! 1en8larat aylrralar blMan al?>HT15:xcla8l xaoHk en™
K1cblk bo'TIXbl Kerak;

2) aylrralar lenulatalan r>r‘vn bo‘U$bl kerak. (7.19) len8lartaw

O0<<T<1/2 cla (7.20) len8lataw eba [xueny (7 éa (uru4t bo'Tbbl

Iubollarkart.
(7.17) len’ laTaTny, eny ulay Ko'nT3bl



(T~ 2 Na®  “m+=, + ( 7 '2,)

<=7 a uM =N« -, . + d«|./ (7.22

(7 20), (7.2 1), (7.22) len8laralarclan lopM8an lasnbly yecblTnT§
O<x <V O0O</< 7 8obacla8l 11aloljdbl boHola$b len™Mlaralar™a Tos
raysbiia smnycla8lcHa:

\n-i\<TM~"k2/3 (7.23)
[1/-m|< W ?A* /135 (7.24)

+— A/ (7.25)
1 ' 2 12 1

bnyeréa %/ (7.11)><7.13) Taszalanl anuyyecblrrn, O<x <y, O1 1<T
AoHacla:

N/, =Tax”™ '/ (4)x)|, ly"(O] }
n | )

My - tax| /' \gr), lcp™({/), Y]|AN/)

Ynuoncla81l xaloHklarw bobolaklkla — wblanacHuan /# ar8mtenining
claclar! (7.22) len8larta ucbun yelarllchb blcblk bo'Tsabl kerak. /ya /1 lart
blr-bln8a bou L, 512 lanlaymm?2.

7.2-Tasala: (7.21) aylrtalar len8larax>clan loycblatb , — =

len8laTtanT§
/.(n,0) =31 1X, (0<x<Y]

m(0,/) =//(1,0 0 (0</< 0,025)
cKeéaray|y abalT yanoallanrmnycbl racpubl yecbl Tbl tOpat I7,
Yccblub: W™armycbl arumTeT X ucbun M -0.1aaMar lamlayru/. ~ 1
2
bo‘l18anH§1can / aruuTen wcbun uaiat /=W2/2—0.005 7.1-"auyaln!
bosblan™cb ya cHe8araYy cpytallan bllan bann)a mTTelnkMKWw
eMHbora oMb Irsalx=0. 0.1, 0.2, 0.3 ,0.4, 0.5 lar ucbun 1o0id/rarmi2. u(x,l)
Mmmsiya blnncbl sallarcla81 uylytallanbl bosblan™Ycb ya cbe8araYy
sbarllarclan lNoyclalatb, y 0, bo‘lugcla (7 21) lNortmlallan FoypaknarTr:



M,, - ' (2 +u00 =~ (0.5878 + 0) - 0.2939

n, =~  +»/,)= *(0.80904 0.3090) = 0.5590
2 2

ya boka/o w,r wne /-2,3,4,5 lacla Haw slytallar!fllcnb 7.1-"aclyalrl
HOYcUrarwr

7.1-|ayal
r X 0 01 02 03 04 05 |
0 0 0O 03000 05878 08090 09511  1.0000
1 0005 O 020939 05590 07699 00045 09511
2 0010 ( 02795 05316 07318 0.8602 0.9045
3 0015 O 02558 05056 06959 0.8182 (18602
4 0020 0O 02528 04808 06619 07780 0,8182
5 0025 0O 02404 04574 06294 07400 0.7780
Wxn 0025 O 0244 04593 06321 07431 0,7813
w., 0025 0 0000 00019 00027 0003l 00033

asoaan: KKTcbl yallarcla/ 1bo‘!8ancla (7.21) <ortulaua

n\2 = 0 <Myl +"/-1,1)

boYacl. Xuc)cl 3bunTyckk, wu, nwg, Lilyrallanw 0.010. 0.015, 0.020,
0.025 lar ucbun Kat bl3oblaynT. ,lanalurn$> adricla aty, yecblT

r/(/,.,r)=e~n"'3TnXx
ya aylrra W —wm\ wn8 ylytaOanw / 0.005 mcbun benl8an xaloHkw
"V 08lae™ ucbun (7.23) Tortublan Tloyclalatb amyMacba babola$biu
Ko‘rarwr. Benl8an Ttazala ncbun o(/) \y(O O
} (A(X) =n4dawnx pgan M, =/r2
bn yeriia

W- A<— — /rd/' = 00,25 97,22 * 0.01 = 0,0081
1 3 3

Parabolk 1ncla8l lenylatam  wucbun 1ot wmaulia (7.2.1) Mortmla
asoslla blzoblasbwn$> Maple iiaslln wmz!&Ma Talrk3a TcHk3kwn! 1 “an



bo3MarwHbl e’lMbor™a oHb, nu o'lcboylw w(/,4 /=12,...n; /=12,..u;

Kabl larlayrnl2.

7.21-Maple davlurc«
> re$lar{;
BosaMan%4cl \acKeNaray/y/vink$lyalanT Krrillxk:
> [=x-> 81n(3.14*x); r':=:c->81n(3.14x)
> pbl:=1—=0*1; ¢p :=—2>—=0 |
> p51:=(->0*4; [/ :=/—»0 |
BoWaTt bo UmxMar xoT ya ya(larlarll LUyl
>m=5: T7:=5: a:=0: b:=1.: e:=0: 1:=0.025:
> b:—{b—a)/(10); é:5(n-c)/(10): e:=0.01 :k:=b*b/2;

/1 ==0.1000000001A .-0.00500000000

Hunblya Tl rn3axTTt# oUcHaTT be™ax
> un:=array(1..10,1..10):

CHekaruvxuy aHaln I\tblyalarTT% cuyTariarT! Lxoblaxi:
>lor] (0 2*1 clo

nlYl:=pbl(O: n|2*T,N:=p*L0:
«cl, eyalt(n): cyall'(%,4);

=0.00500000000», 1 : o y10 1: O
~m0.0100000000, 5 .___:,10,2- O-
'=0.0150000000» 1 3 - 0.ll0 3 m=0.
=0.0200000000, 4 :“0 -»[0 4 & O
'=0.0250000000m]_5  °.r/ 0 5 :=0.
7=0.0300000000%! ¢ (/106 ©
:=0.0350000000“ 1 =~ OM H)y:=0.
: 0.0400000000», 8 W© g WO.
1 0.0450000000%, g : @M\).9' ©-

=0.0500000000»! 1 -~ 0a<10. 10 =0



0. 0. O
M2,2 2,3
M3, 1n32 '33
4,142 74,3
ms, 175 2 "5 3
no, \ un, 2 76,3
blz, 1142773
“g1"a,2 83

'Y 1 Mm9,2 93
0. 0. 0.

0. 0.
n2,4 n2.5
«3,4 “3.5
"4.4 "4,5
M5 4 M5, 5
"6,4 “6.5
"7,4 "7.5

8 '"8,5

“9,4 'Y 5
0. o

0.
¥ g

"3, 6

4.6 "

“5 6
"6. 6

7,6
"8.c

"9.6
0

n6,
"7
"g,

no.
0.

N N N N NN

0.
"2.8

"3. 8

"4.8 "

"5, 8
“ 6, 8

“ 78

"8.8 "

«9. 8
0]

"

"9,
0]

BoxW1an%'lc xHal /r1blynx 1Mln%u/y Tl /arbl bixoblaxi:

> ror 11o2ym-2 iio

x:=1*: un||+1,1 [:=T(.X):
ocl; e\alw(un): eyall(%,4);

x :=0.1000000001

+:=0.2000000001M™, |,
V 1=0.3000000001 n4 , —0.808736060»
J+:=0.4000000001 ™, ,
n :=0.5000000001 b , —0.999999682'
-0.951351376:

a :=0.6000000001

X :=0.7000000001 nx ,
x .=0.800000000' 19 ,

- 0.308865520
:=0.587527525'

-0.950859460;

--0.809671788:
-0.5888155621

© © O © O © ©o o

“ 6,

"g,

5]
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0. 0. 0. ©0. 0. 0. 0 0. 0. O
03089 y, 2y ,3124 25126 "2.7“28u.9"“210
05875 4y 2y4y,34,44,54,6 “37 /384,94, 10
08087 «“42 'y 3 "4,4 M4 55 “4,6 "4.7 "4.8 “4,9 u. 10
09509 y )y, 34y,4"5,54,64,7u4.8u,9 4, 10
1000 4y . 2y4y,3Y4,44,54,6u4.7Y4,8u4.9u,10
09514 175 w7 34 4«75 "lg "7, 7u. 8470 u. 10

08097 y 2 y,3“84 4,5 "8,6 "8,7 4y 8 "8,9 “8 10

Q
Smssq,zu,3q,4'-l,5u,6'q7r\48H.9q 10

0. 0. 0. 0. 0. 0. 0. 0. 0. 0
Boxblunx ’lcH ya clc™arcnvy xMall /unblyax/nT# wyTtaiian aaoxlla
nktaybl~an u(x,l) /unkxyaxinln% palyraiarlTt yallarlar bo'yrcka (7.21)
/oT1/axn axoxlla bixoblaxH:
>Tor) (o 2*w-1 (1o
ror ITroT 2 by 1102*n-1 iio
n|Y+1l:=wmj|-lo|+u[l+1,1/2:
oc); (»(; 11M:=e\alt(n): e\all(%,4);
o. o. o. o. o. o. o. & o. o.
0.3089 0.2938 02794 0.2657 0.2527 0.2404 0.2286 0.2175 0.2056 0.1956
0.5875 0.5588 0.5315 0.5055 0.4808 0.4573 0.4349 0.4112 0.3911 0.3677
0.8087 0.7692 07.316 0.6958 0.661 0.6294 0.5938 0.5648 0.5299 0.5040
0.9509 0.9044 0.8601 0.8181 0.7781 0.7303 0.6946 0.6486 0.6168 0 5746
1000 0.9511 0.9046 0.8604 0 79X9 0.7598 0.7033 0.6689 0.6192 0.5889
0.9514 (19048 0.8606 0.7797 0.7416 0.6762 0.6432 0.5899 0.5611 0.5167
0.8097 07701 0.6548 0.6228 0.5536 0.5265 0.4765 04532 0.4141 0.3938
0.5888 0.4048 0.3850 O 5274 0.3!14 0.2768 0.2633 0.2383 0.2266 0.2070
0. 0. 0. 0. 0. 0. 0. 0. C 0.
>\ A11(1«rali): Lran«powe(1]N);



0.3089 0.5875 0.8087 (1.9509 1(K)0 0.9514 C>F90.598K O
0.293X 0.55H8 0.7692 0.9044 0.9511 (1.9048 0.7701 0.4045 O
0,2794 05315 077316 0.8601 0.9046 0.8606 0.6548 0.3850 O
0.2657 0,5055 0,6958 0.81°1 0,8604 0.7797 0,6228 0.3274 O
0.2527 0.480$ 0.6618 0 /781 0.7989 o 7416 05536 0,3114 O
0,2404 0.4573 0.6294 077303 0.7.598 0.6762 0526.1 0.2768 O
0.2286 0.4349 0.5938 0.6946 0,703 50,6432 0.4765 0 260 0
. 0.2175 0.4112 0.3648 (1.64X6 9.6689 0,589« 0.4532 0.23X3 O
0.2056 0.39! | 0,5299 0.6165 0.6192 0.5611 0.4141 0.2266 O.
0.1956 0,3677 0.5040 0.5746 0.3889 0.5167 0.3938 0.2070 O.

O © oo oo o oo o

Parabolk Iurcfe81 len%larta uckun aralasil Ta$ala yecknTTT%
Xrup.%l:

> nykb(p1o60:M|{H(14nearAlpebra):

> Talnxplol(1/1\,bel8bix=b|$1l0)1r;wl,axe$=boxell);

(7.11-rabv)

> Ttalnxplo((1/14,axe5=boxell); (7.12-ra3w)

7.11—aa3T. 7.12-rasT.

CbekM aylrralar leméla@>1 u ~"~1wmn N +¢/ +un ) bo‘Eaxla

(7.1 1)€7.13) TaBalawné yecblnO 7.2.1-M a o le ckxlln a3okbla
AnyNa~cba bo'bl r



W5875 0.8087 09509 1000 0.9:514 0.409? O5K8X Q
Q 0.10.* *>Tu< 0Y3*4 O«AN? YNWX I No.>275 o.
0. M2089 WB(I15 0.7k26 O02M0.06"* 0.0206 H.774") 0.4844 0.
0.152940 | <'r.? J1 68 «<MLU 0.051 0 0.0042 0.7507 0.452 8 O
O. 0.2K92 0.5502 0.7573 c.n904 O Q=L 0.8865 (=72 0.4265 O.
, &2845 Q412 0.7449 08758 «.9202 0.8341 0.70.12 0.4054 O
«,2799 ey <>773" <1l.«c 14 «,9042 044%>06H1) M.-*-5 Q.
02753 0.52.'7 720~ o447 «.Ne70 02Y04 0.6662 «J1 714 0.
9 2708 OA15! o KT\ osszo 0875 OHLIb 0.640% 0.557 Q
9,2b04 a MK/ Ob=>- O«}X/ O 0.79.H «.6214 «,>454 0.

o

0 o0 o 1

7.3.2. B)r 1124c bo‘1tacan parabolik 4en|>lata
ucHun arala$b wa*ala
Mot waull blMan blr.pw3H bo‘lrma8an parabolk LUréau!

a cm
- =-; +1'(x.0
cl (x~

len8lata nucbmn aralas!l Ta3aKT yecbl3BK TU TKT .

Bn Kolla Im<iunlamuy, o3bkor 1ikla8l 3xeTamcla (oyclalan8an bolcla
aylrralar len8larasl ymylla”cHa bo‘ ladH

«,.,¥1= Cl- 2<TK + n + *,-17)+ 1P,
buncla rr ——— boY43a ,
2
(7.26)
bo‘laclk ¥ — — boY3za.
6
1 (7.27)

*1:6(«/—!—_,,+ 4«, [H+«,-1 N + 1P,
bo'bl K By bobla xatolNMKT wy<day,1ola babolasb o ‘nnlkAr.
(7.26) len8lara vcbun:

T
mM-21<—(M s+ -M, N2
1 1 4 3

(7.27) lenylara mncbun:
\n-n <— (-A/, +—~-1/ 1WA
1 12 3 5 6



M - wax 5 =2346
' axkIl

B'r 1ni8M bo‘lta8an paraboMk wrclast  leniilata wcbun aralaxb
Tazalat (7.27) 1brmla aso3la yecblT Llyrtallanw bl3oblaxHTny Maple
cla5mn.

722— Maple Qaslnrl
> re*lar(; 1)|8K$:=3:

> =x->$T1(3.14*X); x *8IN(3.14 X)
> pb|:=4->0*(; ¢ :="~—m0 /
> p$L:=1->0**; \|/ ;== (—>0 |
> PO:=(x,()—=3*(*81n(x); PO “ (X, () -==>3 1 8T(x)
>n:=5: 1:=5: a:=0: b:=1.: ¢:=0: c1:=0.025:
>b:=(b-a)/(0); e:=(c1l-4:)/(10): e:=0.01 :k:=11*b/2;
k :=0.100 « -0.00500
>n:=array(1..10,1..10):
>Tor] (0o 2*T iio
=)k n|1,J1:=pbl(*): nl2*1,1:=p<n(l):
ocl; eValt(n): eyall(%,4);
(" O.OOSOOM:L l:—O.M,o , 0.

1-0.0100m, 5:-0.m,0 2“ O.
1~ 0.0150m, 3:-0.m,0 3:=0.
1:=0.0200m 4 OMo, 4 :=0.
/:=0.0250/y] 5:-0.M,0 5:=0.

1:=0.0300m Qr/]o 6:=0.

110
1* 0.0350m, ? 0.b1,0 ? :-0.
/:=0.0400m, 8 Qr/10 8:-0.
1“ 0.0450m, g--0.m,0 9:=0.

— T p
:=0.0500m, 4. @xo 0" O



«3,1 M3,2 3, 3 3, 4 3.5 3.6 wnua3,7
« 4, 1 T<4,2 4,3 b4, 4,5 4 6 4,7
ms,! b5, 2 M5,3 5,4 5.5 5,6 5,7
ne, 1 6,2 bl6,3 unb,4 % 5 6. 6 “ 6. 7
W7 1 w72 77 3 L4 " s 6 (<7.7
mH, 1 b8, 2 r<g,3 M8, 4 8, 5 r(s, e r,8. 7
r<g, 1 u9,2 M9,3 9,4 Yy 5 M9,6 u9,7
o . 0 0 0 0 0 0

ocl; eyalT(n): eyall(%,4);

x :=0.100m2 | :=0.309

X 0.200n~

x:=0.30()u4 | :=0.809

n :-0.400-y,
X :=0.500m

-

6

o od

>Tor 1 0 2*n-2 (10 x:=1+11: n||+1,1 |:=M(X):

| :=0.588

, -0.952
= 1.00
“ 0.953

Xx:=0.700mn8 , :=0.808

X :=0.800r"9

:=0.590

10

10

, 10

, 10

10



0.

0.

0.3089 1 5 « 3

05875 « g 2«5 3
0.8087 « 4 5 « 43
0.9509 5 5 » 5 3
1.000 g, «g 3
0.9514 1 5 «73
0.8097 g 5 5 3
0.5888 .9, g3
oo o o

0.

“24

“3 4

“4 4

“5 4

“6,4

“7,4

«“g 4

“9 4
0.

2,5

“3,5

w45

“5,5

“6,5

“7,5

“ 8,5

“9.5

0.

>Tor~ Mo 2*T clolor 1 l'o 2*n (o
\:=|*b: 1l:=p*k: UP|Y|:=PO(x,I);
od; 011; eyal!T(nP): e\all'(%,4);

0.001498
0.002980
0.004433
0.005841
0,007191
0.008470
0.009663
0.01076
0.(11175
0.01262

>Tor]

0.004493 0.005990 0.007488

0.002995

0.005960 0.008940
0 008866 0.01330
0.91168 0.01752
0.01438 0.02157
0.01694  0.02541
0.019.33  0.02899
0.02152  0.03228
0.02350 0.03525
0.02524  0,03787
fo 27111-1 «lo

0.01192

0.01773

0.02337

0.02877

0.03388

0.03865

0 04304

0.04700

0.05049

0.01490

0.02216

0.02921

0.03596

0.04235

0.04832

0.05380

0.05875

0.06311

ror 1rrot 2 by 1To 2*n-1 (1o
nlu+1 J:=un]|+1,0+4*n]|,|)4un||-1,1)/6+K*nP||,N:
oL o

1N4:=eyalw(n): e\all(%,4);

“26 n27 "

“36

“3, 7.

“4,6 “47 -

“56 “

"6.,6 “

“7.6 -

“g @ “

“96 “

0.008985
0.01788
0.02660
0.03505
0.04315
0.05082
0.05/98
0.06456
007050

0.07573

5,7 *

67

8,7 “

001048
0.02086
0.03103
0.04089
0.05034
0.05929
0.06764
0.07532
0.08225

0.08835

2,8 “29 “2 10

3,8 ¢

4,8 “4,9 “4, 1)

58 “

6,8 “6.9 “6.
7,8 “7,9 “7,
8,8 “89 “8

9.8 “9.9 “9

001198

1102384

0.03546

0.04673

0.05753

0.06'76

0.07731

0.08608

0.09400

0.1010

59 «s

B8 6 B B B

0.01348 0.01498
0.02682 C 02980
0.03990 0.04433
0.05257 0.05841
006472 007191
007623 0.08470
0.08697 0.09663
0.09684 0 1076
0.1057 0.1175

0.1136 0,121.2



> \y|1b(1taluy):1ran!>po«=>e(L/IM);

n
=

0.

0.
0.3089
0.5X75
0.8087
0.9509

1.000
0.9514
0.8097

0.5888

o.

0..KW
0 (=™
C

0 2-%
.y
074\
a 2xol

0 2757

0.
0.30.18
0.5780
0.7956
0.9354
09837
0.9359
0 7965
0.5275

0.

0
0.578T!
(15(.u6
[*.55'M
N.5MM
05415
0.5.528

0-24n

0:71> 05150

0 270

0.507"

0.

0.2989

0.5686

0.7827

0.9202

0.9678

0.9207

0.7750

0.4846

0.

O.KOK?

0.7

0.7827

0 7700

07576

07454

0.7.W

0.72'o0

0 ?KM

ocC..

B/r /wn7/ bo'lTta’an
yeckTunt% %rarwl:
> «lWlyplob): yyllubtearA”ebra):
> Talnxplol(1>'14,11e12b*5=b|5n=>!*raT,axe8=boxe(1); (7.13-raxrn)
> Ta4nxplol(11!Y,axe$=boxe(1); (7.14-ra3T)

0.
0.2941
0.5594
0.7700
0.9053
0.9522
0.9044
0.7511
0.4524

0.

~ 0.8207 0.8570

0.9509
0.9354
0<f2
05)05'
OHX>7
0.876
0.8622

0.848!

0.
0.2894
0.5504
0.7576
0.8907
0.9366
0.8870
0.7271
0.4270

0.

parabolk

0.9522

n «201*

0
0.2847
05415
0.7454
0.8764
0.9209
0.8689
0.7040
(>:4061

0.

1ooo
0.9K57

0%78

0.9*66

0.9050

nx =

0854\ 0.8730

0.

0.2801

0.5328

0.7334

0.8622

0.9050

0.8503

0.6821

0.3884

0.

ON1'514
00=-'<
0 4207
0 9044
0,8870
0,«468%)
0.8503
0.8.118
08135

N.7052

0.
0.2757
0.5243
0.7216
0.8481
0.8891
0.8318
0.6616
0.3731

0.

0.8097
<).7%<
0.7750
0750
0 7271
0.7040
0.6X2!
0.6616
06«23

0.6242

Ibrcla™M len%larta

0.
0.2713
0.5159
0.7101
0.8341
0.8730
0.8133
0.6423
0.3594

0.

0.58*8
0.52-5
0,4846
(2.4524
0.4270
0.4061

0.3884
037.1

0.3474
0.3472

ncHun

0.
0.2670
0.5077
0.6986
0.8203
0.8570
0.7952
0.6242

0.3472

o m o ©

o

NTUKTK



7.13-rasr. 7.14-rasT.

O ‘/-0‘rbl (ck3bln3b uclwn 3a”ollar

1 Bilr~n3M 1551k K TkarnycbanHk len8latasl uclwn aralasb tazalar
r nsmH yorclarlcla launbly yecbirrm yanéay lopllacll?

2. Taunbly yecblT kayby lortnlalar yorclalrm<la baxolanacl17

3. Blr |1ml] bultaf{.>an 531Kk larkallsb ren”~aTtas) ya vinma To3 cHekll
aylrtaH len8latanl xankk xaloHknibaxolasb {onTwlalanw yo/ins.

4. 133|klNk larkali3b len8lata3l mcbun aralasb tazalanl ya vnua T03
cbekH aylrrall 373KOTarH yorTu,.

5. Aralasb Tazalaw xaynasb usull blfan (asnbly yecbl3b lalllbl 1n8n
bensb ya orka8a kayWsb )arayonlantlusbTnb benny.

7.2-1aboralonya 13bl
bo‘yic(lJa Tnyla<|M k3blaub ucHwun lopxblru]lar

an - o

Al Axz2
parabolk lenuylatal
M(x,0) /(n), (O- VO.6)
bosblanaYcbh ya
nO,)~o (), «(0.6,/) /(A 0:/<(.05
cbe§araYwy sballlarw sanoa(lanfruycb: u(x,l) yecbtmw /?=0.1,
/'0.005 "a(Manila™ bMan 1o‘r wmsllcla lopTa.



FBREBREBOX®~NOO»wWN . Z

REBRYSB

NN NDNNDNDDNDN
8&0@\]0301#00!\)

/(x)
co$2x
X(xX+1)
1,2+1§(n+0,4)
aln2a
3x(2-x)
1iA(n+0.4)
K1r(0.55x 10.03)
2x(1-x) (0,2
51ar+0,08
co3(2x+0,19)
2Xx(x+0,2)+0,4
1i(x+0,26)+1
51M(x+0,45)
0,3 4x(x+0,4)
(x~0,4)(x 1) (0,2
x(0,3+2)
51M(X+0,48)
51r(x '0,02)
co8(x+0,48)
18(2,53 x)
15 x(1-x)
co5(x -0.845)
14(2,42)x)
0,6+x(0,8-x)
CO$(x< 0.66)
1K(1,43 H2x)
0,912x( }x)
11y 1,95+x)
2cou(x ro,55)
X(1-x) *0.2

®(0
1-6 /

0,8H

21

0

14

B 0,03
0,2
0,08(2/
0,932
2/+0.4
0.415(/
0,435-2/
0,3

&/

0

0,4618
3/(0,02
6M0.887
3(0,14-/)
3(0,5-7)
6(/+0,11)
0,3838
0,6
3/40,79
0.1553
3(0,3-20
0,29-6/
1,705

0.2

()

0,3624
2 /+0.96

0,932
/(2,52

0,354
/+0,68
0,6446
0.1798
1,36
0,9345
0,8674
6/(0,9
0,84
6/+0,9
3/%0.882
0,581
0,4713
0,3075
1,26
0,1205
6(0,08-/)
3(0,24+/)
0,3058
3(/+0,14)
1,38
0,4065
0,817(3/
2(/+0.22)

7.4. Cliperbolk (urina8l cfWerenbla! (en~latan!
~a™MYy yecbkMa 1o0'r maull

7.4.1. Tor lebrarwb len8lata5! ucbun aralasb Tasiabw lac]nbly yecblub.

7.4.2.YecblTT bo3blan8Mcb upllarcla8l yechblT

blBoblaxb.

Tallarl a3oxWa



7.4.1. Tor (ebrankb len«lannw wucHwun arala$H wa$alarn
layr|bly yecbbb/la (o't u$uH.
lfor leblat$HT1 Hoclaloycln uywmy”~a” “perboHk 1en8iaTtas$l wucbun
aralasb Ta$alarn ko'raTi2. Ya't

8% 2P (7.28)
Aar ax
len8lartaw
nx,0) ; O0x), n,(x,0) =d(x), 0<x<* (7.29)

bonblan8Ycb >banlat! ya
MO,)=o /)., 77(0.7)  \I/¢), O</<co 17.30)
cbe8araYly xbarllrw wuanoavanuruycbl [vnkblyaSl (optob TakalablT
yecbartux.
(7.28) len8latracla r a2 be™MabW uyllb, wun uwylclail ko MMbblua
Kellrarwr:
c-n  r-n
(7.31)
AT2 Ax:
K.eyTcbaHk a  1cleb ol$ak bo*ladl

©»

M+1y

7.15-ralr.
/>0. 0 <x <5yanT uallarcla
X X-/A 1=0, 1,2, ... ./,
I-I>=yWn s/ 01, 2,... n
W‘8;n cbirlylar oyMamTt uwurarwr. (7.31) len8laracla8l 1wo$|lalanH
aywnalar wxban bMan alta$bnrarw”. Homblar ucHun mTtTelnk lortu-
lalarclan Noyllawb,

VB =2yt Ny g Ve R2RGTUR
r = /2 (7.32)

aylrralar (en8latabSnH (oparTr. Bn yeréa a HW/ bel8Mab5b cpHb, (7.32)
lenulaTtaT umylclamlcba yorarwr:



</ -1 2 nq7 ANH +a2um /~2n0+ n._, ,) (7.33)

(7 33) lenulaTtawn8 a <1 bo‘l<arla lun|n ekanl”™! kbo™angan.
(7.33) len8latacla a | bo‘]8ncla !enuylatatnii SckMalaSb8an HoHLw
(oparw/:
"yy+1 Kn+17 (7.34)

(7.33) len8lata blMan 0 <n< n, 0<| < T ~aMarc™a loplan Onbly
ecbl TnT3 balOHy,] unyMa”~cba bobolanach:

111 1/ Yo« 1,7-1

\n-n\<U(M,k+2M)T +I' m ]
buyercla, n - anun] yechblT,
K
[ oun (Tel

MK- tax ,K =3,4.
OXK 3T

(7.33) 1en8lartaw boull yisb wucb3aun 7 15—Fasrclaw:! Iub>umlar 3xeTa-
5lclan Noyclalanlluignali ko'raT|/. Bu osbkor xxeTta bo'Ub, a™ar o|HT81L Kk1
clallarclauy] ~ytlalr Ta’'1uT beba, (7.33) len§lata |, , 1Jallarclayl u(x,l)
[vnk$yanT§ MyTa™ 1opl5HSa wkon beracll.

7.4.2Yecbl TT boxylllangdcll 1|allanylal yecblT doyTallan
axo4yHa bl3obla3b
OeTak (7.28)—7.30) Tasalant<* lasnbly yecblrrut 1opa>i! ncbun
yccblTnTy blnncbl 1kkibo3blanéYcb ua(latclayl uyu”~ytalT bIM3b ra-
rur. Bulart bo$blan8Ucb gbanlarclan lopl5bwn” anyWa”cba wnsm!-
lanclan Foycblarnrr/:

Blranc W1 mn5n 2 (7.29) boablang‘lcb kbarlcla u,(n\O) bosMaw
1Juylclaelcba aynTtalar wxbaii blfan abnasMrarw/.

l/I/’ - I/I/_(r)'
' =WL)=0;
nx,1) 'mnk$yanmn8y O./- 1lclallarcla8! Yy tailardli(op”b mncbun

M,0=/. H\ -/, : | ®, (7.35)
Aa eua bo‘larl2.

Bu bolcla M, ¢yTallanwn» xalol«bl baHolasb su\ Iclaglclla bo bl 1.

<1I/I
M- (7.36)

bu yercla =Tax] A pm }
ar ,ax21



Ikklncb !l nsunlwnxn bosMNaw W\-u, \)K2T) aytna'lar w3sban
bllan a]Ta‘>bllramil’. bu yerck u, b - 1luyallarcla’ 1 wn(x,/) Mvnk3yaning
flyrallarl. Bu bolcla (7.39) bosblany'kb 3balian

10 =/;, =0 . (7.37)
g : 2/

lat! (opannr. (7.44) ayuvrna’ar len8latramw / O uaHat wcnun
uunyyYa”cba yorartr:

R =Yl g B 0B a (7.38)
(7.37), (7.38) ler.8laralarclan ry,, pytallarbl yo'youb.
(7.39)
2
8a e»a bo'larbl/;. Bu Kok!a i/, Ulytallarung xalo8LU1 babc/lasi
Uuyilagicba bolacll:
ke, —,I< —M. +— M. (7.40)
2 6
I
bu yerMa MK=Ta) awm A n A=3.4.

Ax ar

IlcbincH1 n5un X NuarAx) MNankelya IKKTcbl larl|bl cbekl boslMaua
e8a boYsza, wur LU)yrallarw Teylor lortulam ycrclaamcla uwyl(la8lcba
alHylasb TUTKT.
ho—m ayPn 12Am0 (7.41)

1 ! m 2 ar-

(7 31) {en~aTtaf/lan ya (7.29) bosblan”~Ycb 5kanlamlan oycMawniir,

yuybla™art ycwsb TUTKT:

na oz, a-un
wn=/,, , ¢ . 45
A( n ax-

Bn bolcla (7.41) lortulaua asosan

+«>,+y / 1 (7.42)

ekan81M1 (oparw/. wn wn8 bu Tortula yorclartcla lopli8an
fAlytallanwn8 xaloM8TT18 1lalllbl O(//) boYacl.
bwini=>clcx,

_ 21+ = 0n, 0
372 <x2
blr ~nbll bo‘lTta8an ler.{>lata ucbun aralasb TaSala yuwn.onlMauyek
yecbllacl. Bu bolcla aylrtalar len8lata3l uuy 1(/B8Iclla boYacH:



NWH=D « = W,.,-, + «2(U.1, —2m4 +m,_") +/212/;
7.3—7a$ala. Ony~an!
cl7?/ _ 8 7n

ar- ~ aox2
H(N\O0) =0.2n(1- r) at/rx, n(x.0) - Q,

m(0,7) - //(1,/) - O.
aralasb Tazalatlo‘rusmnlklayechbl T Coprt|>.
Yecbkb: OaclartH N ( =0.05 boYuan kyac!ra( (o'r olart2. Bo3sblan”™Ycb
IK.K: uallarcla8l n(x,1) wn8 alyrta{lanTt |kkTc!n u3an! blfan {oparTr:
d(x) 0 ya Ox)=0.2x(1— x)51nnx  ekan!ibhnl e'nborya ofllb, (7.39)
Fonwllaea asosarn:

(7.44)

;=0,1,2,3.... 10

larnl (opann/.

Naclyalnl {n1§1213b 1ar¥ibl:

Ir, W ladda w,, LX) diyrallaml blsoblayrw/ (/,=0 cls8l Ujytlalarya nto3
kela) ya wmlart b)|Imcdn 5a{r8a yorart/. (7.2- Jacl\al) Jaclyalt Tasalart
anntc!nk” asoB8lcla, 0 A<0.5 8a, To3 (oYcHratge. B)nncbl usallinua (x0=0 8a nto3)
cbr8araYy yyTtauaTiyo/arTr.

2) (7.44) Tortnla azoszlcla u\ larw wn,, wny blnncbl 3alncla8l u|ytaHari
asosllla {opaHbl2. bla(YalarT 7.2 |aclya'nTé |KkTcbl 3aln8a yo/.annr.

3) (7.44) lortnla asoslla wu, wny KeyTsl ya{latalarl(lagl ~yrtaila™m
bl3oblaynHr.

7=1 boY”™anMa
«12=1n2\+«1-r/ur0.0063 *0-0.00! 5=0.005.
n?: nn 'm\r-n2r 0.0122-0.005-0.0056=0.0094,

A1 191l 0.8478+0.0478—0.05 +0.456.

S5»buwin8clek, /-2,3,...,10 lar ucbun Hat bl3oblab, uylclal>l (acbabl
lo‘kl|rarl2. .laclyaltn8 o.\1/1 3a(n<la / 0.5 bo'18anclayl yecblTnTp
arlc| ulyta()arl yor~an.

7.2-"aclyal
1\x 0 0.05 0,10 0.15 0.20 0,25
0 0 0,0015 0,0056 0,01 16 0,0188 0,0265
0,05 0 0,0028 0,0065 0,0122 0,0190 0,0264
0.10 0 0,0050 0,0094 0,0139 0.0198 0.0260



015 0 0.0066 00224 00170 0,0209  0,0256
020 0 00074 00142 0.0194 0,0228 0,0251
025 0 0,0076 0,0144  0.0200 I 0,0236  0,0249
030 0 00070 00134  0,0186  0,0221 0,0236
035 0 0,0058 00112 00155 0.0186  0,0199
040 O 00042 00079 00112 0,0133 0.0144
045 0 00021 0,0042  0,0057  0,0070  0,0074
050 0 00001 -0,0001 0,0000 -0,0002 0,0000

mmE5 0 0 0 0 0 0

CmperboHk  LWréayi co©Xerenl8lal 1lenuylaran! KOt wm3mH”a 1aany

yecblzsMa (7.44) 1brtnlam azoxlla blzoblazbnta Maple aswnw (Lranur.

7.3.1Ylaple da$lurz
> re$lar(; 1>1L115=3

Bo3bl w wy, YeH/mnkxdymnlarlnl k/rllsH:
> =x->0.2*x*(1-X)*$71(3.14*x);

> pIxi=x—==x*0; I X

1"

\%

*0.2n

(1 - x)

=X-+Xx O
CWeMara\’ly/vink3lyalarinl k/rLUxk:
> pbl:AN*->0*1; ¢ =/ >()/

> p51:-1—=0*1; \|/ :=/—=0 |
fAnkan! bo 'NTablar xonl \a ga(lwnlannl kTMxW:

> n:=5: 1:=5: b:=0.05: 1:=0.05; c:=1/b; /"~

8111(3.14.X-)

0.05 c:

n(x,1)/nnkulya Tlrxax/mng; o 1ckattl bel™Maxi

>un:=array(1./10,1..10);

1.00

n :=array{l ..10, 1..10, I'])

CkeS$arayly kHal /unblynlartt% UytuitarT bixoblaxi:

>Tor |FroT 1by 1102*T <o

*:=1*I; u[l,N:=pbl(l); nj2*1,N:=pm(1);
0(1; cyalTt(un): e\alrl(%,4);

I :=0.05m,

, :=0.b11) ,

:=0.

| :=0.10m| 2 :=0.r/|() 2:=0.
| —0.15ry, 3 :=0.ru0 3:=0.

I :=0.20M, 4 :=0.1n,0 4 :=0.

| :=0.25"1 5:=0.M0 5:=0.

(:= 0.30M! 6 :=0.m10)6 :

0.



11—0/M5~| . O.M|O 2= O.
/ N - Orr™Mo M- 0.
| :==0.45m, 9:=().~10 9:=0.
(:=0.50«! 10 :=0.H]O |0 .(>m

0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
“2 1122 «2,3 “2,4 "2,5 «2.6 "2,7 "2,8 2.9 «2
Wa (n3. 2 «3,3 «3.4 «3,5 «3,8 «3, 7 «3, 8 «3,9 «3,
«b4.1"4.2 «4,3 "4.4 «4.5 “4.6 "4, 7 «4, «4. 9 «4,

«5,1 «5,2 «5,3 "5.4 «5.5 «5,6 «5,7 «5. «5.9 «5,

o 0 0 o

“6, 1 «6, 2 «6.3 ub.4 V 5 «6,B «6,7 «6, «6, 9 «6.
«7.1"7.2 «7,3 «7.4 ™'$ «7,8 b1, 7 «7, 8 «7,9 «7,

“8.1 «8,2 «8,3 «8 4 "8.5 «8.B «8,7 «8.8 «8,9 «8,

B B B B B B B B

9,1 2O 9. a5 g HA7 Y 8«9, 9 «9,
0. 0. 0 0 O o0 0 O O O

BoxMan~Uch Ikk/ uyaitatnal%l uix,1) Tn% wyTtaiianT blxoblaxknt?
VHW' Nan:

> #1—nl: u||,1 |:=M(b*1)+1*1rix(b*1);

> #2-U$KUL: UM |:=(F(b*0+1))+T(b*(M)))/2+ 1*Lux(H*1);

> #3-1181)L u||,1 |:=(H*1)+1*PIx(K*1)+1*1*T2(b*|)/2;

Bosblan~UcW /kk/ panatina”™ 4y(x,1) n't% wyTanhar't! /woblas/rnt®
Ikxwen wxavic/a Wsoblasii:

>Tor 1Trow 2 by | 102*n-1 (To \:=1*H;

MIM|:=I(x): n|1,2|:=(T(»1*(|+1))+T(b*(1-1)))/2; #+1*K1x(H*1): oif;
eyalTt(n):e\all(%,4);

X :=0.1C n, ,: 00055C un. 2~ 0.0065-
X :-0.15 M3, :-0.01 1 n3 2:~0.0122

X :=0.2C H4 , :=0.0188 un4 2:=0.019C
X :=0.25 m- , ~ 0.0265 n5 2 :=0.0264



0,15 0
0,20 0
0,25 0
0,30 0
0,35 0
0,40 0
0,45 0
0,50 0
m,o05 0

CHperbollk

0,0066
0,0074
0,0076
0,0070
0,0058
0.0042
0,0021
0,0001
0]

Ln3ay

0,0224 0.0170
0,0142 0.0194
0,0144 0.0200
0,0134 0,0186
0,0112 0,0155
0,0079 0.0112
0,0042 0.0057
—0,0001 0,0000
0 0
cbiTerenbla!

0,0209
0,0228
0,0236
0,0221
0.0186
0,0133
0,0070
-0,0002
0}

(en~awan! (o‘r

0,0256
0,0251
0,0249
0,0236
0,0199
0,0144
0,0074
0,0000
0

n3sunbla

launy

yecbi5|1cla (7.44) Fonnnlam a$051cla bi$oblaSbnw§ Maple <laSilurdrillrariur.

> reMar!; D1ilN8:=3:

Boxk/an% Yek[unkmya/anT K/rlUxk:
> [=x—=0.2*x*(1-X)**71(3.14*X);

{ =x

> P1\:=x->%x*0; P/x '"=X-+X-0

Cke”arcnuy/mnnblya/Zart/ k/rLUxk:

> pbl:=4->0*1; ¢ :=/—»0 7/

> pal:=4—0*1; \\1L =—m( —m0 |
3okaTt bo 'MTxMar xoT xa gaclatlar;T K/rlUxk:
>n:=5: 1:=5: b:=0.05: 1:=0.05; c:=1/b; / 0.05 c :
n(x,1)/vinkx/ya ta/rkxaxTT” 0'/ckat/n/ be/Maxk

> un:=array(1..10,1./10);

7.31-Maple 4a$(mrk

»0.2x (1 — x) AT7(3.14x)

1.00

n:=array{1..10, 1..10, I'])

CkeNaray/y xkall /unkx\yalartt% uxyTaliw T blxoblaxk:

>Tor] Frot 1by 1102*T (10

n|1,1:=pbl(1); n|2*1,M1:=psal(l);
ocl; cyalT(mn): e\all(%,4);

| =0.05r , =0-»10 1 ;;=0-

| :=0.10H|

| :=0.15r<|
| :=0.20M14 :=0.1n10 4 :=0.
/:=0.25mMn 5"

(:=0.30m!

2:=0-m10 2

3:=0.m]() 3:=0.

O.m0 5:=°.

6 :=0.r/10>6 :=0.

:=0-



| :—0.35Mm]| 4. o.

| 0.40"M1 a1
| :- 0.45m, 9:=0.m10 9 :=0.

0.50m||o :=0 0.

‘M0 10 T

bl2, 1 "2.2 "2.3 "2,4 "25 "2,6 27 "2,8 U29 "2, 10

ux-, "3, 2 "3,3 "3.,4 3.5 "3.6 "3.7 "3,8 "3,9 "3, VN
n.

4.1 %“4.2 "4,3 "4.,4 4.5 "4.6 "4,7 "4.8 4.9 n)

M5. 1 ,X 2 3 »5,4 "?,5 "5,6 M5,7 "5.8 "5,9 "5. 10

“7.1"7.2 W7,3 "7,4 5 "7.6 "7,7 "7.8 "7,9 "7, K)
MH 1 M8 2 "8.3 “8,4 "8.5 "8.6 "8,7 "8.k "8,9 "8, K»v

Mo, 1 «¢, 2 n9,3 "A 4 . 9,5 "9,6 "9.7 "9,8 "9,9 "9, W

0. 0. 0. 0. 0. 0 0. 0. 0. 0

Boablan%Uck Ikl gallarcla%! wu(x,1) nT% uylytmlarTl blaoblasin't%
n.alar

> 11121 |:=F(b*|)+1*P|\(b*0;

> #2-$nl: n||,1):=C(H*(1+1)+I(11*(|-1)))/2+ 1*pl\(b*1);

>#3-1181)1 n|M |:=M(H*1)+1*Pex(H*|)+1*1*T2(b*[)/2;

BoxMan~Uck Ikk/ uallarcla™ u(x,1) nuu, a/yta(larlT bisoblasnT™
(kkTCW Tn W a bIxoblaHk:

>Tor | Frow 2 by | 102*n-1 io \:=1*b;

v|[,1 |:=F(x): n|1,2]:=(M(b*(1+1))+I(H*(1—1)))/2; #+1*K1x(b*1): o<
eyalTt(mn):eyall(%,4);

V:=0.1C un2 , 0.00556 n2 , r 0.0065-
X 0.15 n3 , :=0.0116 m3 2 “ 0.0122
X :=0.2C m4 , :=0.0188 wun 2 :=0.019C

X :=0.25 , -0.0265 m, 2:=0.0264



X =0.30 16, | —0.034( « 6. 2—0.0334
X =0.40 "y 1=0045‘/ “g8 2 :=0.0446

r 0. (0] 0. 0. o. 0. n o. o.
ocoxb QB3] OB QD QS OB9 QL oo QUMD —OGDM
b ooz O} QP 8 (B 0 a7 aoco -QOL
» 0O 00 @ QD 0 QB oo —LOMH —womm
O Qo (O 0% (P 2 B -ould —oom —O@0
QBO OB (B2 QBED (@7 Q% amv —UJ6L - aot.
00 0BB OB5 (BB @M —AW —OY —IMlL —wo¥ - Q|
@ty O OO B 05 0B AP A1 QIR -"0u
D B (OS> O 0l —O06 —a0s M -av! - ux
aaw QO o o. 0. o. 0. il 0 0]

Bollanp, Yek ru ckeparcnuy ukall (unblyw TTy; (/nNHKU/aTK n.4o.4uMa
blwwyol%an wn(x1) /unblyaslln% LUlyrallar\n! uuinaniiar bo /Ycka (7.44)
Yortnlaxl aso.ullla bluobla3k:

>Tor] Frot 2by 1102*7-1 (10

forIfroT 2 by 1102*n-1 bo

nid+1 [:=u||+1 A+nll—1 0w |Y-];

O(1;0ii; eyalT(n):11r4:=eyalrl(%,3);

0 Q Q 0 0 Q a n 0 Q
Moosss QUHM 000664 MMO7E 0007 MOE%4 Q0084 MATWB  Qos  —TIMIm
QQf Q02 oa» 42 04 043+ acd 000 00D -0.045"
088 000 Qs 00208 OO 0ai84 0% Naen -00B8H® —0Mb
006 04 00 0B 00 12l 043 -00323 -008B - 00340
0030 01K Q(uU32 00 0077 unExs —0057 —0@R —0@% -0.0285
Q046 M\’ 0043 O@®H -0l -0QY —0Q\8 -911191 -0 A
0067 T1Oo¥B [oM9 00%4 -1101%5 -00148 00142 - QUB 1012 - 046
0040 (478 QOB —mvod -1107 -0 - 00075 -0 QB 10061 -Tors6
0489 03B M Q Q n 0 n 1 0

> \\kH(Hnal{;):1lran«>po$e(1/14);



0 0.a0AiB 0.0116 0.0188 0.02B65 00340 00405 0.0457 0.0489 0.0489

0. M.0CB54 n 0122 0.0190 0.0204 00334 00398 00448 0.0478 0.0478
D 0.00654 0.0139 0.0198 00259 0 0322 00375 0.0419 0.0435 0.
I} 0.00736 1 0142 00208 0.0258 00300 0.0343 0.0364 -0 0059 0.
0 0.00756 0.0143 00200 0.0243 0.0277 00283 -0.0135 -0 0071 0.
a 0.00B34 0.0134 00184 0 0221 0.0238 -0 0201 — 0.0146 — 00M76 0.
a B 00584 C OHO 0 0155 0 0173 -0.0257  -0.0197  — 0.0142 - 00075 0.
" 000405 0.0073 0 onas -0 0323 — 0.0262 - 00198 — 00126 - 000G 0
a. 000206 00030 - 0.0389 - 00336 - 0.0204 - 00191 -0.0122  -0.0051 0.
c. — 0.O0106 -0 0457 - .0405 -0 0340 - 00265 - 00188 -0 0116 -0 OMN56 0.

CrperHoHk urcla¥dl Nperellxrbl len%latanl =V Tulcla (opA”™an
(aarly yecbl Tl nk %ra/benl yunxb:

> yy|11|(pk11!):y» | (11(blnearAl8ebra):

> Ta»n\plol(lb\,He!2b18=1wl0)arat,axe5=boxe(1); (7 .16-rasT)

> Talnxplo*(11M,axe:5=boxe(1); (7.17-rasT)

7.16-rabT. 7.17-ramn.

7.4-1a.vala. EncH ymuyor”a l1urfM8an éa&wurw bir ]1Inal bo'ltauan
1len§,lata ucHwun laclbly yMarwr. Ma5alan,

an  am
?F ax~

1 2
=< I
2

len8lartar
H(X.0) =.r2 n,(x,0) =bIN(X), 0 <x <2
bosblan”™Ucb ya
</0/) re -!, (2,0 =2co5(/), 0</<1
c‘leraraYly 5banlarnl yanoallanuruycbl mn(x,1) Mmnk5lya$lrt 10°‘r msllc3a
/. 0.1, / 0.1 claclarlar bHan nunbly yecblnnT 4opl3b Tazalamw Maple
aslln yor(larlcla yecHarwr.
7.3.2-M aple (la$(url:
> res(ar(;



> =x->x*X; /["'=x —>X X
> Px1:=(X,4)->4*x*x/2; Px1 := (x, () —=IX X —

> T Ixi=x->8In(x); U x :=x—=5uw(x)

> pbl:=1->exp(0-1; ¢p :=/—>e* — 1

> pal:=1->4*co5(1); V/ :=1—*4 coda(l)

>b:=0.2:1:=0.2;c:=1/b;n:=5: T:=5: /:=0.2 c := 1.000000000

>un:=array(1..10,1..10); PO:=array(1..10,1..10);
m:=array{1..10, 1.10, [ ])

O :=a/tay(1..10, 1..10, [])
CWeMaraY!) aWariiar bo'yncha LWanayol%an wu(x,1) /unkx/ywTTK

Uy tallarl:
>Tor] lrow | by | (0 2*1 (10
n|Ln:=pb|(); nl2*n,]l:=p*!(0;
on; eyalTt(n):eyall(%,4);

(:=0.2 M 11=0.221402758 n,0 , :=3.920266311
~:=0.4V] 2:=0.491824698 m10 2 :=3.684243976

| :=0.6 My 5 0.822118800 g 5 3.301342460
l:=08 4:= 1.225540928 110 4 “ 2.786826837
*:=1.0/) 5:=1.718281828 nw 5.=2.161209224

r“ 12w, 6:=2.320116923 mto 6 := 1.449431018
r=1.4 ? :=3.055199967 » ,0 7 :=0.6798685716
/:=1.6 V| 8:=3.953032424 n10 8 .1167980892
/:=1.8 n, 9:=5.0496474641n,0 9 ~ -.9088083788

I 20 W :=6.389056099 w = - 1.664587346



0.2214 0.4918

1 "2.2

3, 1 2

"4.1 ‘o422
"M "5.2
"6. 1 "6. 2
K7, "7.2
"x,1 "8.2
HLL g2

3920 3.684

08221

n2.3

"3. 3

"4.3

"5,3

"6.3

"/.3

"X. 1

"9.3

3.301

1.226

"2,4

"3.4

4,4

"5.4

"6.4

"7,4

"X, 4

"9,4

2787

1718

"2.5

"3 5

"4.5

"5.5

"6.5

bl7. 5

"8.5

"9.5

2.161

2.320 3.055
26 127
"x6  "3,7
46 4,7
"5,6 5.7
6,6  “6.7
7.6 w77
"8,6  "8,7
9.6 97
1449 0.6799

3.953 5.050 6.389
“28 "r.9 "2, 10
"3, 8 "3, 9 “310
"4.8 "4, 9 "4, 10
"5.8 "5.9 "5, 10
"6,8 "6, 9 "6, 10
"7.8 "7y "7, 10
"3, 8 "8,9 "8, 10
"9,8 "9 9 "9. 11

-.1168 - .9088 - 1.665

Trn$lata o'n% tOTonlWa#/ !'(x,!) (mnblycTnnw, cdyTakarTr.
>Tor 1TroT 1by 140 2*n iio
for] f'row | by 110 2*w clo
X:=|*b; 1:=]*1:PO(|,/1:=Ex1(x,1):
oi; O(1; eyalT(P0O):eyall(%,4);

0004000 0.008000 001200 001600 0.02000 ©
H

0.01000

003600

0.06400
01000
01440
0.1960
0.2560
0.3240
0.4000

0.03200
0.07200
01280
0.2000
02880
0,3920
05120
0.6480
08000

0.04800
01080
01920
03000
04320
05880
0.7680
0.9720

1200

0.06400
01440
0.2560
0.4000
05760
0.7840

1024
1296
1600

0.03000
01800
03200
05000
0.7200
0.9800

1280
1620

2000

>Tor I Tr(lt 2 by 1102*n-1 iio
x:=1*b: W[E 1 |:=M(X):
n||,2]:=((b*(|+1))+I(H*(b-1)))/2-11*pIx(H*1):
oin; eyalTt(mn):eyalrl(%,4);
X =04 n2 ~=0.16

X :=0.6 n3 , :=0.361/3 2:=0.5129284947

0.09600
0-2180
03840
0.6000
0.8640

116
1536
194
2.400

0.02800
01120
025-20
0.4480
07000
1008

172
2.268
2.800

0.03200 0.03600 0.04000

01280 01440
02880 03240
05120 05760
08000 0.9000
1122 1296
1568 174
208 234
292 2916
3200 3600

2:=0.2778836685

X~ 0814 ):=0.64u4 2:=0.8234712182

X -1.0 b5 , :=1.00 n5 2:=1.208294197

01600
0.3600
0.6400

1440
1980
2560
3.240



X =12 % “ 144 n 1.666407817
b 1 0, 2
X:=14 =196 n 2.197089946
bl 1
X* 16, =256 2799914721
X“ 18 Mo, l“ 3.24 m 3.474769526
0.2214 0.4918 0.8221 1226 1.718 2.320 3.055 3.953 5.050
0.16 0.2779 0,7310 1180 1701 2311 .3031  3.887 4911
0.36 0.5129 0.4755 1204 1.770 2408 3139  3.984 5.182
0.64 0.8235 0.7465 1060 1.904 2588 3.351 4.422 4.687
100 1208 1089 1436 1866 2831 3853  4.034 4.084
144 1666 1501 1.879 2.343 3.107 3.486  3.483 3.355
196 2197 1981 2385 3.092 2964 2696 2.761 2.492
256 2800 2527 3162 2967 2.634 2.184 1.642 1.488
324 3475 3347 3.067 2653 2125 1508 0.8293 0.1207
3.920 3684 3301 2787 2161 1449 06799 -.1 168 -.9088
>Tor] lrow 2by | 102*1-1 (1o
for!'TroT 2by 1(o 2*n-1 clo
nluy+1]:=n||+1,1+n|1-1,1-n|y-1|+1*1*PO|1,/;
oii;ocl; eyalt(n):1NY:=eyalrl (%,3);
0221 0492 0.822 123 172 232 3.06 3.95 5.05
0.16 0.278 0.846 129 181 241 3.12 3.97 4.99
0.36 0513 0.744 142 198 2.60 332 415 4.58
0.64 0823 109 143 221 2.88 3.62 392 4.18
100 121 150 187 232 322 3.46 3.63 3.66
o8l = 144 167 198 237 285 288 3.20 3.17 3.02
196 220 252 294 290 279 254 254 2.24
256 280 3.13 3.02 284 252 208 155 1.32
3.24 347 327 3.00 259 207 146 0.784 0.0788
392 368 330 279 216 145 0680 -.1 17 -.909

blanayol%an wu(x,1) /nnblya

> MVb(1|nalif): lran<upo<>e(1L/4);

yryTtaiar 'tuu, nuun/xax:

6.389

6.350

5.627

4.867

4.045

3.144

2 153

1.063

-.1331

—1.665

6.39

5.67

5.03

4.35

3.60

2.78

1.87

0.863

-.253

- 166



0221 016 036 064 100 144 19 256 3.24 3.92
0.492 0278 0513 0.823 121 167 220 280 3.47 3.68
0822 0846 0744 109 150 198 252 313 3.27 3.30
123 129 142 143 187 237 294 302 3.00 2.79
172 181 198 221 232 285 290 284 2.59 2.16
232 241 260 283 322 283 279 25 2.07 145
3.06 312 332 362 346 320 254 208 146  0.680
395 397 415 392 363 317 254 15 0784 -.117
505 499 458 418 366 302 224 132 0.0788 -,90«

6.30 567 503 435 360 278 187 0.863 -.253 —166

(UperbnHk 1ur(la& bir)ltW bo‘ltamn cW#erenlllal len%lataw, 1oT
uxullia lop%an, Jaary yecbl TTT% %rcd%bl uynxm:

> M\|1(plol.<>):\y|1H(1nllearAl”ebra):

> 1alnxplol(111\,be||;b18=11*0)>ralll,axe8=boxe<1); (7.1 8-ras3T)

> talnxplol(nM,axe$=boxecl); (7.19-rasT)

7.18-rasT. 7.19-rasT.

O ‘r-o0'2un (ekabln.ub ncHun 3ayoHar

1 BerMyan 3obatlo‘r blMan soplasb, 1o‘r In8un)antny (urlan, Lij8vn
nnulaiallll awlasb.

2. Xu3unsly liosMalarw cKekl aylrtalar wa3ball blfan a”asHnn3sblar
azo3™Mia W T n3vH TcwyaunT lmsnanunn§.

3. bapla3 yok| ‘masson leniilataszl ucbun OTxle Ta3ala3TT§
(aunbly yecbIrT o't nsmH yorcla?wcla uanHay (opHacH?

4. Tac|nbly yecblT xaloH8w baxola3H Nortnlasrtl yorT§.

5. B 1 nn3H 1351kHk TkarnycHanHk len;;lara51 vcbun aralask
Tazalanllur u3mH yoréatlla Wuynbly yeebHrn uancky HOpllacll?



6. Taanbly yecblT kay3! Fortublar yorc)artcla baxolanaclP

7. B 1r] N8 bnlta8an 1331kl1k (arkall3b lenélara5l ya vn8a 103
cbekll aylrwaH kn”~aTaw xartc)a xalollknl baxolasb Nortublanw yorTs.

8. 1381k MarkaHsb (en”~aTa3! ncbun aralas!l TazalaTt ya nnpa 103
cbekH ayirTtall 3!3(eTtaw yo/TA.

7.3-1aboralonya bl

bo'ykHa rr1]u:;K|M KublasM ncbun (op3blr~kar
é”perboHK 1lenulata yecblT!

M(X,0) ~Ox), n (X,0) ®(x), (O<x<1]

fo'r wsvHcla 8" _ann_
ar o 8x2
Aytalanuw,
bo5blanii,UcH ya

FERREBBO® ~o O » «N o &

&

N
SREBB Y

n(0.nN=(p (r) , nx,y=ul(l), os/< 0.5
cbe8araYy 3barlan asoslcla A=0.1, /=0.01 uaclarlar blan bl3oblan§.

»<*)
X(X +1)
X CO34X
co3(ax/2)
X(x+0,5)
2X(x+1)+0,3
(x+0,2)31(nx/2)
X31Max
3(1-x)ar
X(2x-0,5)
(x+1)31ax
( 1-x)co3(ax/2)
0,5%(x-1)
0,5(x2+1)
(X11) $7(nx/2)
XCo3AX
(1—x2co3nx
(x+0,5)2
12x-x2
(0,6+x)x
0,5(x+ 1)
(X+0,4).3K14X
(2-x)3TNX

D(A)
€o3X
X(2-X)
X~
37(x+0,2)
231X
1-7
(x+1)2
co3(x+0,5)
€o32Xx
XV
2x11
XCO3X
X3T2X
%2
XN(X+1)
2x+0,6
(x+1)510X
(0,5 br)sinx
co3(x+0,3)
(0,5+x)co3nx
v I
(0,6+x)2

®<0
0
2/
1+
1-0,5

2/1
2r
0,5+3/
0,5/
0,5/
1+0,4/
0.5(0,5 bl)
0
0,5
0,5
0,5/
0,5/

nx.l) ning

4/4)
2(r 1)
-1

-\

0
2,25
0,2 40,5/
3-2/
2-3/

0
0



23
24
25
26
27
28
29
30

naa. (72
(0,4+Xx) co5(ax/2)
1-x2*x
0,4(x+0,6)-
(H-0,5)co5nn"
(X+2)(0,5x+1)
(x~+1)(1-x)
(0,2 +x) Sln(1o+/2

X2
0,3(.Fr (N
2%$71(x+0,4)
X81(3rb0.6y
(0,7+.1)
2c05(x+rc/6)
1-Mrx

[+X1

0,4

0,5+5;
0,5

0,6/

12/
0+1Yy
0,9
2/-15
4,5-3/
0,5/
12



8-bABOKATOKI1YA

Kurall”~an (aljnba TaYuTtoHan”a asoalatb
korrelyasi)n |abair Vwpsb
Maple cla3lNTtnT« buyruylan:

> nymnb(«1al5|5Wplo(5])- 31a11811Ka atallanw ncbauyT3b;

>1ran8lrorT|3W*oH|(X)—X yeklor MyTtalla™n”" 3aralasb;

> e$cnbe|connl|(X)- X yeklor ylyta{lan 30Tw 3anasb;

>Tax(X)—X yeklor YlytallannTtg en8 kallasbl ar™1la?b;

> lran«lorTt|bllyT40|(X,[90..94,94..98,98..102, 102..106])- X T\
1nleryallar/la%l cuyTta(lan xoT—eKkaxWax/w an  axk:

> lranalornl|clas3Ttark|(X)- lvemallarcla%l X Tn& wyTninar XxoT—
ckaxWaxrt M1 oV(a yrytaarxTt abluylaxk:

> 1ran$lrort|5{alyalne|(X)- AnT% o'Ma wyTanarkm uTYInNxk:

> eran5lort|lreunency)(X)—X Tn% pnuynaMarxot—eWaxWaxbl
anuilaxk:

Mauyg3aii: K.orrelyalsion bo~YaT3bw ya kv7.all!8an nynba
Ta'luto{lanna asoslawb korrelyasTtn |aclyalt Liw3bw o'ruyarnsb

Ko :

8.1. Korrelyalston boyYauwsb baulcla

8.2. TanlanTtanT§ korrelyaston )aclyalui Hiw3sb.

8.3. Ko ‘paylralar u3auH yorclarucla korrelyaslya kocl T3 n(bl bl3oblasb

8.4. Y wn8 /1'.a re8re33ya 10'8‘n cbl218‘ww§ lanlanta len8lataslTt
Y02!3b.

8.5. TanlanTa korrelyaslon w3babln bl3oblasb.

8.1. Korrelyal$won bouyYawsb Hauylla
B aror v rwuclornt8 Maklorua w3ba(an boo||c;lly,1nl nturwy bolcla
y-/(x) (8.1)

ko'nT3Ma 1oclalasb TUTKT. Bunc)ay bo8‘lar3b [lwunksional yok|
3wWwxa3nkK bolcla ucbrasbl TU TKT.

A8ar x laklortn8 Har blr ¢pytabla y rr~c3o1T” awy blr ulyral|
lopluan bo*13a, bunclay bo™HarusW Minkstonal boS§,‘ lanlsb ckyHacll.

Korrelyadsalya 3021 101t liblan olt8an bo'Hb, m "tuno3zabal!" yok|
"0‘/aro alosa" cleS8an Ta’'now an8lalacll. Ywuuon”~a” (8.1) bo”*lanlsb
korrelyalslon bo”Yarusb rieyHacH, bu (en8lata "Xx" rwc”orpa ko'ra "r" nrtpg
re8res3ra lenularasl baT neyHacH.

LlaHxHK bo%'laTxkK cleb 3bunitay boéYarnxbua ayYWaclkk ntla T!C]clo:-
larclan binnT8 o‘28an3bl kk|McHB T 1™ ~31T101! o'ryan3bua oHb kelacll
Xusuzan, 3WO3HK bo§‘ Mk rum<3orlan(.lan blnwng o‘2e,an3bl KKTCbl-



37Ty oO'lNMacba uyyta(M o02.uan3blcla koTMacbl Bu bolcla 3WwWKN3NK
bouyYawsb korrelyaC5lcn boYalw3sb cleb aylllacrl.

Korrelyal310rn booYk]Mk 1a'sn T ank]lasbllrarbl2. Bubln§ wcbun 3bar!ll
o‘rlacba Llyta(n (u3sbnncbasbl kkarTr.

Aylayl)k, y ya x laso/l/ly rmlllJorlar oraz3”™a”! bo84aTt3H o‘r8arlayol-
Nan boU3t x TN§ bar bir aytaCiy,a y w™IM" blr necbla AlyTan 103 kel-

Masalan,n-r‘'2 clay rracbny 5, y> 6.y: 10 flyta(lar ol8an bo4s3T.
Bu 3on'atTt8§ anlTeOK o‘r(acba plytaltl (oparwr:

V =5+6+10 =7 (8.2)
3

30H XHanl o r/acHa cpyTar ieyMacbl y Harll wslklayl cbl/:u8a arfTtelk
o'MacHa cpytal belyl31 bo4lb x1/.7a! y/lac!). 2 30T e3a r wn§ .r, -2 8a 103
c]lyrallan uyaralayol8awT ko Ir3alacH. Ynuoncla81l >bBolua bisbalan ol arcla,
b TaoblToMann saumyucla8lcba labTT PMN3b TUTKT. 1kbla bir XM
ncHa31lkant§ bar blnuyay birHkian oy4l 3olncH ya To3 raylsbcla 5. 6 ya 10
blrHblan pa\la bo3l oflncll; o‘rlacba bo3ll 7 birHk boYachbl

8barlll o'rYacba alytal cleb ntny, x X, c]lyral{l.a To3 AlytallaTtT§
an/Telk o'Macka cpyrtallua a\ 11acli

A8ar Har blr x c]|lytal»a 3banH o‘rlacba Li|yTalnT§ bllla slyta(l 103
kelza. n Iwdlcla raysbanbl 3Harxii o'llacba cpyTa! x NnT8 WTblyaaMu-= Bu
bobla r lasoblly mHuclor X Tk|clor8a korrelya=x'ton bou'Hcy, éeylachl

Korrelyalzlya na2anya3sTTS8 blnnchbl Ta3alasl  --korrelyalston
boNYawsb lNortasw awulasb, ya't re8re3sya Mmnk3lyas3TT8 ko'nT3blbl
Jopl3belir.

Key,ressya inkslyalan ko‘p bollarcla cbl/” T boYacrl.

Korrcyasya na/anyaatTty likkwebl Ta3Hb3! -Korreyaision
bo8Yannbniak 21cHH8LU1amlasb<!1r.

y Nty X “a korrelyablon bo/N'Malkwn” 2icblkY y rnny cjy Taanw
sbarlll o'Macba Jly Talalrorcla larsosH81nTé kalalsi bo'ykba babolanach.

Ko'p 1larsoullk y nNT8 X «a Kucb3l7 bouHu]HUAclan yobl bo84'uMk
yoU]n8k)an clarak beracll. KaTt laraoubk ancba kucbW bo8TIylk bor!|yili
ko‘rsalacl; bn Holcla y ya x xaHo Tunk3tna! bouYan8an bo Hb. lekTt
KKTcbl claralall 1msoblMy laklorlar la’atcla bu bosYaTtsb kucbzl2laniian,
bnbin§ nalyazlcla e3a x wn§ blna Llyrtallcla y WK1 (Jlytallar uabu! ubl3bl
TMTK1N.

8.2. TanlanTtanlnii korretyasion Jaclyalnl (n/bl1
9ylclanl |aclyalcla TaUuT blr 3babarcla8l 20 1a erkaknT§ KO’Krak
aylanasivaunlisl /1 (37.Ma) ya bo'y 1 (31.”a) berllo,an.



X 91 95 97 99 92 96 100 100 97 101
\Y 160 169 162 168 164 164 165 169 159 170
X 97 95 102 98 101 99 103 104 104 103
\ 171 185 171 166 172 175 170 181 176 175

1 Korrelyaston Jaclyalnl [w/arwr. Buwn§ wmcbun X \a ) belelarnt§
nturwy o'/~arbl! n?eryanar»ni{opartnr:

#l = [Oax~ -Y11  104-91 = 13;

PANY X -YT,= 181- 159 =22;

Ené kama fAlytallart blro/ o'né~3 ya ené klcblk AlytallarTt blro/
cbap«a 3unb, 0‘28an3b Tleryallant umlay Liolua kelllnb oH3b TW NKT.

Mazalan,

Arax — 06, \rn —90, )jma\ ~ 1 yTw m155

kabl(ablasak

A, = 16; K2=30

bolacll.

Bn boMa 1leryalar 3owT A, =4; K2 5 k-bollb, X ya ) belyflar A415nny
TleryallannTy nrunHHanwloparrn/:

£y I P /A =16/4=4, =y =K2'k2=30/5 6.

Korrelyablya )aclyal|n uuny(u1a” icHa WrarTx:

1 - yator~a mrmnlwl W =4 boYuan X nT8 L13Tly 1nleryallar!li;

2 - uaNer8a bwu Tleryallarwnu o‘Malan X, larwyorarti2.

1- w3lun8a vrmnlwl V2.~ 6 bo‘l18an Mun» ul3tly InTeryallarinmr,

2 - n3nt8a bm tleryallarnt§ o‘rblan r, larwloplb yoranwur.

X nT8 cp3rwy »Teryallar! ya ) nTt8§ L15nmMy inleryanarl ke3izb8an
Ci5TEa

n3Hwnychbl LilytallarT sanab. (Buncla tCeryallarnt” cHe$>aralan8a
n)‘8‘rikel™an

dytallarT laya( oMTy! uleryalarya W3bacK cleb 3anayniu).

2-la@lyal
V\X A -4 90-94 94-98 98- 102 102- 106
/b 6 VvV \X X, =92 X2=96 X3- 100 X4=104 A,
155-161 V, 158 1 1 2
161 - 167 V.- 164 1 4 1 6
167- 173 v, 170 2 5 1 8
173—179 Y, - 176 1 2 3
179- 185 Yy5- 182 1 1
nx 2 7 7 4 « =20



(Jalorlar bo'y.cba cbarfloblarw |atlab. n, larw lopat:/ ya oxIlm
wlvnua yo/arwr.

b'afwlar bo'ywba cltazlolalamnl )aTtlab, n, lart topanrnr ya oxurw!
flalorea yorarwr.

n, lamin8yi8‘imdi5l bat , My 1aTtT8 ywMn(1151 baTt lanlanta ba]tl

=20 8a len” boYacH.

8.1.1-Mapleda*1lurr
> re*lall;ny|d1(51alx|«lalplols]): TM8H$:=3:
> X:=[91,95,97,99,92,96,100,100,97,101.97,95,102,96, 101,90,
103,104,104,103];
V: [91, 95,97, 99, 92. 96, 100, 100, 97, 101, 97, 95, 102, 96, 101, 90,
103. 104, 104, 103]

>Y:=1160,169,162,168,164,164,165,169,159,170,171, 165, 171,
166,172, 175,170,181,176,175;
Y: 1160, 169, 162, 168, 164, 164. 165, 169, 159, 170, 171, 165, 171, 166,
172 175, 170, 181. 176, 1751

3arakTk

> X:=(ran$1orT|!«1a180r(|(X);

X =1[90,91,92, 95. 95,96,96,97, <>7,97,99, 100, 100, 101, 101, 102,
103, 103, 104, 1041

>V:- (ranxlorndWxoHKY);
Y :=| 159, 160, 162, 164, 164, 165, 165, 166, 168, 169, 169, 170, 170, 171,
171, 172, 175, 175, 176, 181]

TankTTa Kajnu

> 1Y1:=cle*cnbe|comnl)(X); N/ =20

> 142:=cle$cnbe|connl)(y); N7 -20
WeryaHar xoT

> K!~1+3.2*10K|10]|(20);KkIM-eyall <%,2);

K! =1+ K! =52

— [
n( 10
> K2:=1+3.2*1021 t0](20);k2:=eyall (%,2);

7w~a/Wan t/erralar TT LU :



>kKl:=4; k! \=4
> K2:=5; k2 5

En$ kaHa ya en% kncblk urytalT an WKWK
> XTax:=T1ax(90,91,92,95,95,96,96,97,97,97,99,l00, 100, 101, 101,
102, 103, 103, 104, 104);
Arax =104
>Xnnn:=717(90,91,92,95,95,96,96,97,97,97,99,100, 100, 101, 101,
102, 103, 103, 104, 104);
XT1/n =90
>YTax:=T1ax(159,160,162,164,164,165,165,166,168,169, 169. 170,
170, 171, 171, 172, 175, 175, 176, 181);
YTax 181
>V 1717:=771( 159,160,162,164.164.165,165,166,168,169,
169,170,170,171,171,172,175,175,176,181);
YHun =159
(L1lyTaiiar ym\achbl
> K1l:=XTax-XT1ln; H1 N
>K2:=Y¥YTax Yr1in; H2 : 22
Twu:all”™an uxyTtuidar c\mnlocbl:
> K1:=16; A/ =16
> K2:=30; K2 :=3C
1nler\'al uyananu
>WN1:=K1/k1;b2:=K2/k2; // =4 H2 :=6
Brnchbl TWmalln# cWMap ylyTtaiTt atulaxk
>x0:=X[1Hbl*k1-K1);x0:=eyall(%,3); XO :=90 xO =90.
X nT% cuanHy wlen>allarnl atc\laxx;
>Tor ! 1o k1 (1o x||]:=-\O+(]-1)*bl; pnnl(x|E],.x[||+M) cc,
I+ :=90. 90., 924.

X2 :=94. 94., 98.
03:=98. 98., 102.

x4 ~102. 102., 106.

Iller\<alara 1vaAT>cbl X ulytmlar\ $or,1-ckaxlola$ll anukwmi:
> lran.ulort|(allyT(0|(X,[90..94,94..98,98..102, 102..106));

[ Wewlll9<pn .94, 3), YYewH/(94 ..98, 7), Neewkr(98,102, 5).
\Yewwkl (102.. 106, 5) ]



> X:=1lran<>lornl1[$LU50r1](%);
X [W ebl (90..94, 3). Ne/«J1/(94..98, 7), NeHh1 (98.. 102, 5),
\Yeld({ 102.. 106, 5) ]

1nlenmalarcla%l X Tn% o r/a u/ytaMan xoT-caxll axll aH/c/laxk:
> X:=1lran8lorT[cla88Tark]|(X);

Vi=[We/nr/(92, 3), (96, 7), 1¥elMri( 100, 5), \Yek1( 104, 5)]
> X1:=1lran«lrorT|$Wyalne|(X); N7 [92,96, 100. 104|
>nx:=4ran$lrort[lMuneney](X);w: = [3, 7. 5, 5]

>nx:=|2,7,7,4\X \=[2, 7, 7,4]
[ Tn% c/1X1/y :Ten>allart ark/la.uk:
>Y¥111:=155:

>y0:=Y| INb2*k2-K2);yO:=e\-all(%,3); yO = 155y0O 155.
>Tor 1(o k2 lio y|||:-y0+(1—1)*b2; prin((y|1(,y|1]+b2) oii;
V, 155. 155,161.
r. ~ 161. 161., 167.
y3~ 167. 167., 173.
y4 173. 173, 179.
y5:=179. 179, 185.

ImlerVaUar%a (Uxkurck/ Y nm% UyTaiiarl xow-ckaxllabim
ank/laxk:

> 1ran8lorTt|lallyTtlo|(¥,| 155..161,161.. 167,167.. 173, 173.. 179,
179..1X5));

[TAK((\55..\B\,2)., Kew1(161..167,6). (Mel§k(( 167.. 173, 8),
173..179,3), 179.. 185;

>Y:=1ranulort|y{alaorl](%);
Y ~[H e”~k1(155..161,2), ~/~/k(161 ..167,6), \Yeldl{ 167..173, 8),
Lrel%k{( 173.. 179, 3), 179..1851

/nlerNallarcla™ X nt% o'Ma w Ta(lan xoT-ckaxlolaxTt/anlalaxk:
>\ :=1ranxlornljcla85tark]|(¥);

Y: | YVew'nl( 158, 2). N ' kr( 164, 6), 170, 8), Neel<*({ 176, 3),
1821

>Y I:=1ra(lalfort[5{alyalne](\'}; ¥] : -[158, 164, 170, 176, 1821
> ny:=»ran5lrorT|:rcgucncy|(Y); ny :=[2,6, 8,3, 1]



8.3. Ko‘paylTtalar wuxwull yorclarlcla
korrelya*lya koelMesien(M blxoblax!!
A8ar J1 ya Y belS8lMar u3llcla kuransb tadmntoOan len8 wurouyllkéan
yanaTtaH korrelyamon 2-|aclyal ko'nwsaMa benl8an bo'ba,

3bariH yananllar8a oYarwr. Buncla C, - X, yananlarTt «boxla noll»
bo'Hb. wrn korrelya510n |ac)yalclacl eni kama cba,utOla8a 108 ray”~Ma
olartr. TanlanTta cpcblrm 2, pA-,, -O0-,. C2-y, yananlanun «3ox(a NnoH»,
/b=y, 1-\V, =

Bu bolc)a (anlanTa korrelya$lya koelllsenO uwny 1cla8lcba boYacll.

y"n wy—Tn>
r, =
Mo wn°\

Buniia u,V , ,7> lar Ko‘paylTtalar u3snmH bllan yok1 beyo3ka

fAnykla$m Fortnlalar bMan blzoblanacrl

N fhn b nu3
moA 9 -~ -
n n
Cr,=yn2—m)2. rra= 2-(,9)2
3—] anyal
n 1n -2 -1 0 1 n9
_2 1 1 2
-1 4 1 6
0 2 1r 5 1 8
1 1 2 =
2 1 1
. 2 7 7 4 n=20

Coxla nollar mfanéa C, 100 ya C2 170 T lanlab (bu yananblar en$
kala cbasKHa n,=5 wn8 KO‘§8‘mplclajoylasb8an), HN1 ya /b 6 ekaH ™MK
e’vbor8a oHb (*) 3barll yananlalar8a akosan 3”aclyalw L/arwr, Tasalan

_x—\ 92-100 —8 0
- 4 4
_I,-C\ 158—170 —12 n
1 Wy 6 6



kabl blzobla3blar blMan 3"Maclyalw 1-3alnw ya 1- n3vww 1o0'Ulrarl2.
Bu 3—aclyalclay;l T a’lutollarua asoslarmb korrelyaslya koellzenuT
10p1H ncbun, unyMayfarw bl3oblayrwir:

2> .-"2<-2)~7(-"1)+7<0+4- S

n 20 20 ~

X n*9 _ 2(-2)+6(-1)+80+3=1+1-2 5 _
n 20 20 —

= =2(-2); +7(-1D" +7-02+3- 12+ 1m22 19
n 20 7 20

T "/ ., 2(-2_r +6(r-N"+80"+312+1e22_ 21
n 20 20

rr, =4m- --(n)2=x0,95-0,35" =40,8275 =0,911

<r,=49"-(&/7 =nl1l05 025- =40.9875 =0,991

X 319 w cop¥Vl ncbun auny 4 - |ac)yal!T (wranHr:

1 )3-Jaclyabla81 Har blr cba3lolar wunua To3 Kelumycbl m ya 9 larua
Ko‘paylTb, 3bu kalaHkwWw o‘n§ ya cbap burcHa818a yo/.anw/;

2)o‘n”™ burcbaxkcla(>1 3onlar y|8§‘wcH3lw w1 mna(yn8a yorarwr ya
vw 3bu 3alr'atos 9 KO ‘paylTtb n9 wnalunya yo/nrw/;

3)cbap burcbak(la81 3onlar y~N'wcH3T! Y-'UnuA uvalr&a yorarwr ya
v 3bn naKtua To3 n 8a kKo‘paylTtb ny mslun8a yo/arur.

L3oblasblarT (ek3bln3b Tassacliia oxwsit valor ya wmslvncla2l 3on'ar
y18‘|ncl151nllaauoslayTlir:

MY='En,an9 = 16. X 9y T,nubn 9- 16

4-ladyal
9 \n 2 -1 0 1 b blsu 90
2 2\1\ 2\ 1\™ —3 6
-1 A1V O \NAAN AN e -6 6
o} A2\ 2 0\5\ °  O\N\1 -1 0
1 N1V 222\ 1 2
2 2\ 1\" 2
y=~nuo —3 -6 0 4 YV,Ql ml6
ny 6 6 0 4 A ony-16

11 Teksblr.



korrelya$lya koelTbienllrn bl3oblaynnr:
r=2 n-"'4'""'9 = 16-20-(-0.35)-(-0-25) =078
r Ha, cr9 20-0.911-0.991

Bunclan 'r = 0.78 > 0.5 bo ‘Hxbl re”rekston bo8Yarwb 21cbl18TT8
kala ekan!!/MMl ko*rSalac/

8.12—M aple da8lurk

3 —Ja<b=a\t 1uthbl; :
> re.<>(arl;\yHb($(a$|$@lplo($|): HU>1«u=3
> N1:=20:M2:=20:K1 :=4:k2:=5:111:=4:N12:=6:
> nx:=|2,7,7,4|; ny:=|2,6,8,3,1];

nx :=[2,7,7,4] ny :=[2,6,8,3, ||
> X1:= 192.96/100.104|; X | =[92, 96, 100. 104]
> V| :=(158.164,170,!76,1821, VI m=[ 158, 164, 170, 176, 182]
>C1:—100: n:-[*eu((X IH1-C1)/b1,1=1-4)1;
m:=(-2,-1,0, 1]
> C'2:=170: \i=|<;eU((Y 1|»|-C2)/H2,1=1..5)|;
V: |-2. -1,0, 1,2]

n W blxcblaul:
> nO:=$eym|1|*nx||1/M,1=1..4); y() ==- 0, —
>n0:=acHWm|||*nx[|]/M 1,1=1..4);n0:-=eyalll%);

no .=— — wnoO =—.350
20

> n20:=a(1(1(n|1]n2*nx[1|/M1,1=1..4); N2> ==

V' n\ bl.yobla.ul:
>\'0:-=seuy(V1UI*ny [1]/M2,1=1 ..5);
-
> yO:=a(lcl(y|!|*ny||]/1\2,1=1..5);yO:=eyall (%);
y0 -:-—4 N0 ~ - .250

> y20:=a(1l«1(yWn2*nyl11|72,1=1..5); e\all(%);



<T,.cit larT blxoblabk:
>gi"Ta| 1|:=8414(n20-n0n2);eyalrl(%); o ( :=0.91C 0.91C

>MATa|2|:=«arl(y20A0n2);eyall(%); a, :=0.994 0.994
niry:=Ttalnx([[1,1,0,0],[1,4,1,0 ,10,2,5,1], 0,0,1,2],]0,0,0,11]);
110 O
14 10

nM\m= 025 1

0O 0 12
(0001
| & 1larT blnoblaak'.
> Y| 11:=seu(y|l|*nuny|»,1),1=1-5);
ro,=-2,-1,0,00
VI 1|:=a<M(y(||*nuy]],1], 1=1-5); K, :=-3

> Y[21:=8ea(y[E|*nny|1,21,1=1 -5);
Y2:=-2,-4,0,0,0

V121:=aclcl(y(1**nnv11,2], 1=1-5); Y~ 'm=~6
> Y¥13|:=8eu(y1l1l|*mnny|1,3],1=1-5);

Y} :=o0, -1,0, 1,0
Y |3]:=allfl(y|l|*nny]|,3], 1=1-5); ¥3 '=0
>Y[4]:=8esa(y|||*nuny|l,4],1=1.5);

Y4 :=0,0,0, 2,2

V (4r=allll(yllr*nny 11,4,1=1..5); ~4 4

>52:=aa«1(Y11lrul||,1=1-4); 32 =16
I.' \n K 1clm bl3oblaHK'.
> 11|:=8euy(n[]Fnny|1,1,1=1-4); b\ =-2,-1,0, 0

N 1;=aclci(n/1*nny|1 N0 nq=1..4); V, : -3

> WN|2|:=8eu(u|N+rly[2,N1,]=1-4); b'2:=-2, -4,0,0
1j21:=a(lci(nl]1*11ny|2,1, 1=1-4); 02:=-6

> 11|3|:=8e4(n|N*nny|3,M0=1..4); (¥? :=0, -2,0, 1



\U8‘tc!aTT8 blr X181 bi3oblasblar Ne'§'nM81r ko‘r8alacH. TanlanTa
korrelyaSlya koelblenlrn bisoblayrwr
A"nun3d-rwé& = 16-20- (-0.35)-(-0.25) =078
nov9 20- 0.911-0.991

Bbunnan I; = 0.78 > 0.5 bo ‘Ukbl re8re55tn bou' lanlkb 21cbH8TTé
Kana ekanHaw koYxaCack.

8.1.2—M aple (la$(nrm

3 —JanyalT Mu$b :
> rex(arlyykH$la{>>|$lalplo*!>|): 01'>11$=3
>N120:N2:=20:K! :=4:k2:=5:bl :=4:b2:=6:
>n\:=|2,7,7,4|; ny:=[2,6,8,3,11;

nx :=[2,7,7,4] ny :=[2,6, 8, 3, 1]
>X 1:=[92,96,100,104]; X | :=[92, 96, 100, 104]
>Y1:=|158.164,170,!76,182|; VI =[ 158, 164, 170, 176, 182]
> C1: -100: n:-[5ea((X1|<|-C1)/b1,1=1..4)];
m:=[-2, -1,0, 1]
> C2:=170: y:=|*eu((Y 1]1]-C2)/112,1=1..5)1;
V:i-[-2, -1,0, 1,2]

n W bl3oblaxW:
> noO:=*eyu|1|*n\||]JIM,1=1..4); n0 = - -y,
>n0:=a(lci(n|1|*nx[|]/"\ 1,1=1..4);nO:=e\all (%);

n) =—— wno0--—350
0 20

18
> n20:=a(1(1(n|1|n2*nx11|/M,1=1..4); 120 ==m— -

V nl blaoblaal:
>\ 0:=8er(y1l11*ny 11)/1\2,1=1..55;

>\ 0:=aclcl(y{1|*ny111/1\2,1=1 ..5);y0:=eyall (%);

0 -=_-1 0:=—.250
4

> y20:=a<1(1(\(1}n2*ny[]|N42,1=1..5); eya!l (%);



y20:=10 ‘45
<r,.Cy larr/ /30oblasl:
> 818T1a|l|:=$ur1(n20-non2);eyalll %); o[ :=0.91C 0.91C
> X!8T1a|2]:=8ur1(y20-\0n2);eyall(%); o, :=0.994 0.994
nuy;=Talnx([[1,1,0,0[,[1,4,1,0 ,10,2,5,11, 0,0,1,2[,|0,0,0,11]);
110 O
14 10
awy = 025 1
0 0 12
(000 1
= /nT/ bl3oblask.
> Y| 1):=8eu(y[||*nny[1,1],1=1..5);
Y] =-2,-1,0,00
Y| 1|:=aclcl(yll|*nny[1,1], 1-1..5); Y| :=-3
> Y|2]|:=8cu(y(1]|*nny|1,2|,1=1 -.5);
Y2:=-2,-4,0,00
\'|2|:=aclii(y|H*nwny]]|,2], 1=1..5); ~ =
> Y|3|:=8eu(y|||*nuny||,3],1=1..5);
y3:=0, -1,0, 1,0
V (31:=acicl(y[l|*nn\ 11,3], 1=1..5); Y~ :=0
> Y|4|:=8ea(\|||*nwny]]|,4],1=1..5);
Y4:=0,0,0, 2,2

Y [4]:=aiiii(y|1|*nuy|[.41,1=1.5); ~4 < 4

> 82:=aclcl(Y1»|*n|1],1=1..4); 52 := 16
4 i/ /arw bl3oblasb'.
>1111:=8eu(u|1*nuny|l1,]¥y=1..4); {/ =-2, -1,0,0

111 |:=aicl(niN*nny| 114=1..4); (Y, ~ -3
> 11|2|:=8cam|N*nny[2,14=1..4); {4 -2, -4,0,0
11|2|:=acl(1U/T1IHIN [24], ]=1..4); b2:=-6
> 1)|3|:=vyea(n(N*nny|3,14=1..4); (/, : 0. -2,0, 1



1T[31:=acl(1(n[/1*n11Y13,M1, 1=1..4); W ;=-1

>b|4]:=xea(mll*nuny[4,N1,]=1..4); 0'4:=0, O, 0, 2

11|4]:=a{l1(A(m|N*nny|4,1, ]=1..4); T4 =2

> 1)[5]:=*euy(n1N*nuy|5,1"=1..4); L :=0.0,0 1

11|5]:=aali(n|N1*nuny|5,lo=1..4); ~ ;=1

>81l:=aaa(lMNi*y||],1=1..5); 5/ =16

rr—korre/yax/ya koe//1'vennnl blsoblasi:

> rT:=(81-M1*n0O*y0)/(141*«121a[1]*<!1{;nla(2|); rT:=eyall (%);
rT:=0.785 rT:= 0.785

8.4. Ywn” A'~a re~re”ya 10'2‘n cblrwYnw”
(anlanTta len8latamT an)c|!a?b
) nTy J1'8a re8re5dlya 10°8‘n cbl21R‘1uné englaTtast

N-Y =rmr-"' (x-X) (*)

T awylasb ncbun 3-|aclyalcla /N, 4, A2=6, I, 100, C2 170 ekanMyT!
e~bor”a ollb, cwilclayllamliopari2:

X =u/r,+C, =-035 4+ 100 =98.6

y =3 M2+ C2=-0.25 6+ 170 = 168.5

a, = Wcr, - 4 0.991 =3.64

cy =Nr<K9=6 0.991=5.95
TopM~an kalalklarnl (*) ua clo'ylb. }' T~ X 8a reurcas.ya 10'8‘n

cbl2n8*INiN§ 1en8lata5lrn bo3ilc|NaT12:
y Xx- 168.5 =0.78 (5.95/3.64) (1-98.6)
y x—168.5 = 1.270-- 125.2
y X= 127/n- +43.3
Knc bu len8lata bo‘ylcba sballH o'lMacba (pyrnaHarrm blsioblayrrH/:
Yo =127 92+43.3 160.14

yn(, = 1.27 94 +43.3 = 165.22
y 00= 127 100 +43.3 = 170.3
y Wa=1.27 104 +43.3 =175.38

2 - Jacyalclanl T1a’lutollar bo‘ylcba 3ba/ill o‘lMacHa C]lyrallarnl
lopaniiz:

y @=(r 158+1 164)/2 = 161.0
y 6=(1 158 +4 164 +2 170)/7 = 164.8



y IM=(1 16415 170 +1 176)/7 = 170.0
y =1 170+2 176+ 1 182)/4 = 176.0
Ko'ntnb Iurbcliki HKpM8an re”resamya 1o'8‘n clm21é 1UIre

len8lawa51 bo“ylcha blzoblanéan ya «kurayan 3baHIl o'lMacba
uiyrnallarn2 Tok keHs3bl uowuarllcHr.

8.5. TanlanTa korrelya$wn 7*bnMw 2lwobla5b
I,n lanlanta korrelyaklOn nbbauw blBoblaynHr. HL Y rorw, X “a
bouYawsb 21cb81 aTylaycH.
Butny wucbun 2 - korrelyaslOn Jaiiyal(la81 T1a’luto[lar bo‘yicba
upyrclaé>larl bl3oblayrTr. blTutry o'llacba Liiytarl

V (Tnn)Yl-— (2 158+6 164+ 8 170+3 176+ I 182)-=
20

168,5
YTnnuny o'lMacba kyaclrallk cbellaT3b:
G=,T" rr =112 (158 - 168,52+ 6 (164 - 168.5)2+
y . X"n 1n 20

+8(170- 168,5)2 +3(176 - 168.5)2* 1(182 - 168,5)7}12=5,95
Cunuwar aro o'llacba kyaclraiik cbellarusb:

1
c7 vt =

\—”2>»<n=§7_{f =0 99 I= (uen,m = F®8By + 7 (164,8—

168,5)2+
*7 (170,0- 168.5)2*4 (176.0 - 168,5)7}12

2 56.25 +7 13,69 1-7 3,25 +4 56,25)) -
20

=| ' 111250 +95,83 +22,75 +225,0»}12 - y 22,80 -4,78
20

EnclMlanlanta koTYya3Tn rwbalwkOparwr:

CrL.

Yy nTy, .V”/are8ressblya (o'y'n cbl2184tn 8 len8larastl anlylasb ya
lanlanTa korrelyamon T$balwlwobla$b éaswn.

8.1.3-M aple Ila*1nrzxz
Ae8rexuw’a 108n ckbl%wnin an'wlaHk



> re$larl; B|8§1(8:=4:
> 1o .350:y0:— .250: rT :=.789:
>C1“ 100:C2:=170:bl:=4:b2:=6:M:=20:142"“ 20:
>nx:= [2, 7,7, 4|;ny 1= 12,6, 8, 3,1];
ux :=[2,7,7,4]1 ny :=[2,6, 8,3, 1]

>g$l§Ta| 11:=.910: *wra|2]:= .994:
>x1:=n0*bl+C1; X! :=98.6C
>xXl:=eyall(%); X1 :=98.6C
>yl :=y0O*b2+C2; y1 “ 168.5
>yl:=eyall(%); y] “ 168.5
>Cx:=bl*$|;;Tal 1]; Cx “ 3.64C
>Cx:=eyall(%); Cx “ 3.64C
>Cy:=b2*<ii|TTa|2|; Cy =5.964
>Cy:=eyall(%); Cy “ 5.964
>Yx:=yl+rT*Cy*(x-x1)/Cx; ¥YX “ 41.0+ 1.293x
Tekxblnxk
> X" 92:¥X;X:=96:¥YX;X:=100.¥YX;x:=104:¥X;

160.C 1651 170.3 1755
> Yx:=| 160,165.1,170.3,175.5):
wxlanlanTa korrelya$'ton TabaH T VimoblaxW:
>Y1:=| 158,164,170,176,182]; VI — [ 158, 164, 170. 176, 182]
> Yy*:=aclcl(ny||]*Y 1]|]/X2,1=1..5);¥{:=eyall(%);

337
\ M:= 168.5
2

> 51U1nay:=aclcl(ny]||*(Y1|1]-Y1)n2/\2,1=1..5);

8l&tay 35.55
>518T1aly]* *url(eyall(%)); <6 :=5.962

> 818taYx:=acl(1(nx|1]*(¥Yx[|]-¥Y1)n2142,1=1..4);
3w Tayx :=22.2C

>*18T1al|yx|:=5ur((eyall(%)); O *“ 4.712

> e(alyx|:=«!18ralyx|/al;Inaly]; TI 1=0.7902
8-laboralonya 1)1
bo'ykba wu*(a«pl 18b)a$b ucbun (op.ublnglar
1 TanlantaTn§ korrelya8ton Jacla!nl [112151).
2. Ko ‘paylralar mn3ull yorclarwcla korrelyanalya koeflcenw blxoblasb.



3. murf> X reyresmya H0‘8‘n cbl2184wng lanlanta lenélartasw
yo713b.
4 TanlanTta Korrelyaston w3bauT (wobla3sb.
Ony;éa81 Jaclyalcla™ 20 1lac;lytallarw lalaba K-yanalluwa bo8‘Huy boWa
n, "N,+bnwn(/7Y) ya y,- K,+bniun(/7K), /=1,2.....30 kabl obl b
1-)adyal
X 9! 95 97 99 92 96 100 100 97 101

Yy 160 169 162 168 164 164 165 169 159 170
X 97 95 102 98 101 99 103 104 104 103
Yy 171 185 171 166 172 175 170 181 176 175

Mabalan, V -2 clalWV/.Mackuan 1-Jaclyal LiyTauanT anyick8kba lopartr:
/|, O=A +bnlun(//1)=91+ bulun( /2) 93,
y, Y, bulun(//1)= 160+bulln( 1/2) 162

/ 10, m|r Ato+bnllt(//K)= 011 bullln(t0/2) 106,
yu=K|( rbuldn(;71V 170+bulln( 10/2)" 175



9-bABOKATOWYA 18H1

Korrelya*lon |a<]\al bo‘yk'na
lo*ii*rl cb|2luH ya lkklIncb tiarcuaH re~res”ya lenlaTalanT
klc}llk kyaclra(:lar um]dnla awla*)|

Mas*ac): Korrelyaston Jaclyal bo‘ytoba UYlyrallar ora3sic)ap!
bo§‘lawsblw W)caloycbl, K nT§ X 8a 10'§‘n cbi7lu]| ya 1kkTchbl clara’alii
len«]aTalarTikoblk kyaclrallar usn!Ma aTtu]asb.

Kd :

1 Kre8re3sya bo81lawn3bTT8 10°8‘n cblrig)! {en!aTtastiawsalasb.

2. Ke”~res”ya bo8‘lant5binT8 (kkTcb claralaH lenlata3tl anlalaxlt

Ovy!Ma81 korrelyaslon]a«.lya! ben1§an bo‘13T:

Y/X 92 96 100 104 My
158 1 | 2
164 1 4 1 6

<o 2 5 1 8
176 1 2 3
182 1 1

nx 2 7 7 4 =00
y 161 164.8 170 176

9.1. To*MricbwuyH bo~Yatnsb
reuresmya (enlara$lfl (oplub

BerMuan Ma("Valchaé™ 1T a ’1mnto(lar bo'yiobay NT8 X ua reéresslya tO'~'n
cbl218‘TT§ lanlantaien8maTas3Tl

yX= ax+b (9.1)

Ko'nw&Ma 121ayrl1K.
Bntn8 wucbun a, b pararelr!arw KOpisb nucbun, ynyYauy!

P@,b) =] (yX-yn)' nl -X (&m+1b- YXYnx

larylarwny, kyaclrallar! rrowtal boYaclM8an cpVb lanlab oH3b ko TW
bernychbl asnykkuy] lenuylatalar 3l etaaT! bo3/1 uMarrur:

_______ =2> (ax +b-Vrixn -0



bn M51etaclan:

(“"'nxx)a+nb="n xy X
Bu $i<aetaw ecblb, n. b - parartelrlann ataloycbl Tuno5aballar8a e”a

boYauwur.

" *yv @ _ *v @ EXVES
X n*Xeyx- WM n*x X n*y 9.3)

nA-N1bA

a_

(9.4)

X "< 2% (X /IA)

9.1-tasala. Benl8an 1-korrela8ton Jaclyalcla8l Ta'lutollar asoxWa
cluylciasl 2 |acKalw ko'pa\ir a iar vavHcla Wranwur:

«n AY Y x n,x nn~c «ry X XXy X
92 161 164 16928 316 29624
96 1648 672 64512 1154 40746
7 100 170 700 70000 1190 119000
4 104 176 416 43264 704 73216
20 1972 1947004 3370 332586

2-aclyalcla™ oxm-s1 uyator~a yo/N1”an Alytallarw (9.3) ya (9.4) 8a
uo'yab.

_ 20-332586 -1972-3370 _
a’ 20-19477004 —1

,  3370-194704-1972-332586 /L 0
b= T TR =740.8

20-194704- 19722

lOpM~an a ya b kumnTa, alyrallan as3omck »ianayolzan re”reamya

1en8|aTasl



V, ax+b ] 3 +40.8

bn 1cnylata bo'ykba blxoblanacb”™an fAlytallar kn™aCllean y u

Ylyralalar8a uancbaHk Tox kKeHxbIn! 10p13b ncbun, yva ¥ T( AyTa(an

orablcla8l MNa”arT awskasb Tay3aclla uwylciasi Jaclyalrm (urarTr:

3-Jaclya!
X w YX, C Y X
92 160.4 16! -0.6
96 165.4 164.8 08
100 170.8 170 0.8
104 176 176 0

NacNValche8™ Tanjlar bo”Yatabblng anlc]!!'8lrm  (Fooblab berachb. Bwu
Jaclyablan ko‘nnacbk| cbellanl5blarnt8 bawTta3s! baT yeYaHwba Kkblk
eTax Bwu kmxallSblar 3oTnTy Katby] blMan )2oxlanacl.

1.Benluan kornYasion |aclyal a$05lcla ¥ nT8 X 8a re8ressiya 10'M T,
cbl218* MMM 1en8lata511opl5bela K blk kyaclrallar udvH<la 1mu//18an 515l1eta
koelll$en(lanw ko pay(talar udMcla 1op15bnT§ Maple Vas(mnw (urartr.

9.1.1-M aple da5iur L
> rexlarl; yiib(*bl5):
DkorrekTton]ackal axoxlcla X ra > lar'tl kklxW:

92
> X:= Yec*or(]92,96,100,104)); ) %
I 100
104
158
164
V:=Yec(or(| 158,!64,170.176,1821); y- 170
176
182

2)Korrclaxlon /ack’a! aaoxMa nx ya nn cka$lolalart blrllxk:



nx:=Yeclor(|2,7,7,4]); nx

4
nxy:=Talnx([|1,1,0,01,[1,4,1,0 ,10,2,5,11, 10,0,1,2|,[0,0,0,1)1);
110 O
14 10
nxy (= 0 2 5 1
00 12

000 1

3)korrelaxlon Jacl\'al nxosMa aHun¥ o ‘Tin Cjlytallarnl HwoblasW:
> Yx111KY|1!*nxy|1,11+Y|21*nxy12,1]+Y|31*nxy13,11+
V |4|*nxy|4,1 )+Y|51*nxy|5,1 ])/nx11]:
yx, =161
> YX[2]:=(Y|11*nxy[1,21+Y[2]*nxyl1l2,2|+Y[3|*nxy[3,2]|+
Y|4|*nxy|4,2|+Y|5]|*nxy|5,2])/nx|21:

Yx —__ -

>eyall(%,4); 164.5
> YX|3|:=(¥]11*nxy[1,31+Y]|21*nxy[2,31+Y!31*nxy[3,31+
Y [41*nxy[4,3]|+Y |5]*nxy[5,3[)/nx|3];
Yx} 17C
> Yx141=(Y11|*nxy|1,4|+Y|2|*nxy|2,4]+Y]|3]*nxy|3,4]+
Y 141*nxy|4,4]+Y|5]*nxy[5,4])/nx|4];
Yv 176
4)korrelaaton /ac/xal nuoxkla X tn% cpyraMar HoT n ra lanlanTta
xa/mn Nuy/ytal/arrH Mrilxk:
>n:=4:M:=20:
5)2- lacl\alm% cpyTahart ko 'pay!nwlar tmlcla81l blxoblaxk:
> 8x:=a<lcl(X|k1*nx|k|,k=1..n); = 1972
> 8xx:=acM(nx[k1l.X[k1ln2,k=1..n); 8xx := 19470"
> 8Yx:=aclcl(nx|k|.¥x|kl,k=1..n); 8¥x :=337C
>5xYx:=a(lcl(nx|k|.X|K].Yx|k],k=1..n); 5x¥x :=33262"



6)kk-Mk K\ullronlar wuAa Mal%an xLl eTaT yecblak:
> ab:=xo0Ke([a*8xXX+b*8x=8xY¥Yx.a*8x+!)*M=5Y¥x],{a,b});

>eyall(%,4); {a =1.292,b - 41.15}
re%rexw'ato '%'n ckT% ‘Mn% len~latauM yarak:
>y:=ab}! (*x+ab[2];eyall(%,4);

855  y 13622

Xxa + b=1.292r + 41.15
2.Benl8an korrebxton Jaclyal a50$lcla Y wn§ J1I' Ma re8re55lya lo‘y'n

cbl/18'11]'n§ len8lara5l I1aplulicla M aslmnkmyasllan Coyclalaub Maple
éaslinuw (urarwr.

9.1.2-M aplc la$lurk

> re$lar«yynl)(51albs):

1) :~korrelaslon /ac/yal axoxlla X xa) larlmn% c/lyrallarinl
cMa.'lolalarl bMan Ha/T bo Yy/cka K/TK/.UK:

> \Y:=LI\\'e18bl(92,1),\Yeli1114(96,1),HYe18b<(92,1),
\YewM(96,4),\Yel81100,1)NYcubl(96,2),\Yc!éb4( 100,5),
\Yel§bl( 104,1),\Yeu>!L1 100,1),\\ CI8b K 104.2),\Ye|éV 104, 1)],
[ 158,1),\Ycl=bl( 158,1),~e18H4(164,1),\Ye bl ( 164,4),
\Yel$>H1(164,1).\\ C18b(( 170,2),\Yewb{( 170,5), \\el">b1( 170,1),
YYerW 176,1),\YelsN(176,2), \\'ewbl(182,1)11:

IV:=[\TUxkr(92, 1), Yren~kl 96, 1), \Yewkl{92, 1), H'ewk/! 96, 4),
Y\'ewk[{ 100, 1), 1Yewk1{96, 2), A'ew/n(100, 5), 1Yel8k(( 104, 1),
Neew /1 (100, 1), \Yewkl(104,2), \Yewk<( 104, 1)], [T~ k1 { 158,
1)- \Yel8k{( 158, 1), Ucu~k/( 164, 1), New ll{ 164, 4), YYeuS§k(( 164,
1), Wrewkl (170, 2), \Yewkl(1 70, 5), U'BI%K! ( 170, 1), 1Yel%«! ( 176,
1), \Yen%k/(176, 2), W'e/~k/(182, 1)]1]

2)X \ayY lartt% cpyTaitar 1bo y/cka (n,r) larn\ koorclna<alar
H1HletaHlcla anlgla$k:

> x4alplo48[!>caverplol|('¥\,|1],\Y|2|,color=blue,
XyTb0o1=BOX,8y1b01812e=20);(9.1-ra5T)

JreYdreuxlya 1o ‘N cHbly'wT% /en%latayM atglaHk:
> x:=yecdor(lran8ronn[*Wyalune](\Y| 11));

m:=[ 92 96 92 96 100 96 100 104 100 104 104 ]
> y:=yec(or(lran.urort[84adyalune](/1I\2]));



y :=[ 158 158 164 164 164 170 170 170 176 176 182]
> [ibea<!i$amarel[x,y]]](");eyall(%,5);

13622 855 , . 003]_ <
= + x y =41.154 +’ 1.2915n
331 662
4)yre%re$sca lo % rlcbl % bl umrbln:
> y»HH(plo($):

> plo((LUx|1],y|M,1=1..M1,41.154+1.2915*x3, x=90..104,
156..182,$1yle=|polnl,1Te),3yTbo1=BOX, color=[re(1,blne|,
y|lem=190..105,150..185], xyTbol*1re=20); (9.2-rasT)

-0.

T
»n- I*H
— IR "A30 c ‘© m
« WM 9% K 103 102 X X
9.1-rasr. 9.2-rasT.
9.2. 1kkxcb| claralal 21)o$‘laTubnH>« re/rexx’\ya

(cnulaTtasa!n! lops»b

Maugar): 1kkTcbl clanya!! reSre3sya bo8‘lawsbwné len«maTtarT
OpIKALn'ruawsb

K ¢ :1kkTchbl claralall reoressya boNHawsbruno len8lara:;!T awsalasb.

1kkwcb c*ara)al: rc8re3blya lenélataslw (opblbw upylcla81l milsol
oruall 12oblayw12. 3ocMaroy, bo" 13bl mcbun Kkblkroy J|ac)yal, baTéa
cbl/iyll bo‘lta8an cn[: oTTtalasbpan boll-k\aclra{ ncbbaé ko'nw3bl
blMan cbe8aralanarwr.

9.2-Taszala. <3wlcla8l korrelyaston Jaclyalcla kellrlMuan Ta'lutollar
bo‘ykbay wux' mbx ec re8reaslya len8lataslw en>Kicblk kyac)ral)ar n3nH
yorclarlcla 10paTi2.

4+ "aclyal
V1V 2 3 5 ~
25 20 20
45 0 1 31
110 1 48 49
20 31 49 00

Yecbl3b. Bunt8 ucbun a, b,c pararelrlart



P{a,b,c) =X (y x-y»} nx =] (ax,2+bx, +c-yX) nx

Fary'!atr8 kyaclrallarl rwtTtal boYakiwan uyllb lanlab oHbb wWKOW LW
berunychl yny dae,11en8laralar bl51leta$>T1 boall yfanmr:

P(a,b,c AP A 5
AP@D.C) _ X hx1%+bx, +c-yr)x n =md
aa

21™M"M =2T(LIJ,F*bx,+c—y,)x,ﬂ, =0

aP(a,b,c)

ac
bn 515letaclan:

X-y ) E wp+(X )= Xnxy x2

(X" naa+ (X b+ (X "n,c=X ny W% 1*}

=2 "N (ax,2+ /> +c- Vr)an =0

1[(X"Y Ja+(X n'X)b+nc=X my*
Bu 515letacla8l1 y 18 ‘tocllarw uys>1cla’ 1cKa KOparTr:
4—aclyal azo'niia 3banll o*|la alytallarw [oparTx.

-_’25'20
y2= = -25
20
45-30+110-1
y3 = =471
31
45- 1+ 110748
= 108,67
49
-laclyal.
N~
X «X y x mx  nX nXx n k oYX X VY X#
Y x
2 20 25 40 80 160 320 500 1000 2000
3 3l 47.1 93 279 837 2511 4380 13140 13141
5 49 108.67 245 12287 6125 30625 5325 26625 133121
4 100 378 1584 7122 33456 7285 32004 148262

5-laclyal ox«rlcla 1ur8an yi8‘tcllarw (*) 51$%letaua uo'yll, uwnylllaé!
5151eunnl bo3lM uHanwur:



[ 33456 a +7122 A+1584 c = 148262

{1\22a +\584 b +378 c =32004

1[1584 a + 3786 +100c = 7285

g8131eTaT ecblb, a -294, b-1.21, c =1,25 MyTta™Ma™” (oparrn/ ya bu
cpytallarw reexes3lya lenularas<:

yr=ax2+bx+c

2auo'y|b,

yX=2.94x2+ 7.27n- -1.25

reuyressya len8lara3l8a e8a bo‘!aT12.
1 BerlMuan korrelaswn Jaclya! asosicla ¥ nTy X 8a re8resslya cblrwy

y . max2+bx +c nTy 1en8maTa3T1l lop!lsbcla Kioblk ka<rallar nsmlck

fwrM~an  315l1eta koell3enlanTt kopaylTtalar maull/la opl3bnt8 Mapk
ra$lvnw WrarTr.

9.2.2a-M ap'e mas(wuril
> rca3farl;\Y1(b(31la43):
1)4—«orrela.ywn/acbla! axoxbla X ra Y lartl k1rlBW:
> X:=Yeclor(|2,3,5]);

2
X = 3

5
>Y:=Yec*or(| 158,164,170,176,182 );

158

164

y:- 170

176

182

2)xon-clakion)ai\al awmniia nx ya me chaxWalart kKMH3W:
>nx:=Yec!or(]20,31,49]);

20
nx = 31
49
> nxy:=Ta{nx(| [20,0.0],]0,30,1),]|0,1,48Ll);



20 0 ©
030 |
0O 148

b)korrelaxion /uncka! axoxMa xkallk o Tiv wyTtallarn\ blxoblaxk:

> YX||:= [ nxy[L, 1] +Y]2|*nxy]|2,1|+Y]|3]|*r.xy|3,1])/nx]|1]|;
)n, =25

>Yx|2]: =1 *nxy( 1,2|+Y[2]*nxy|2,2|+Y|3|*nxy]|3,2])/nx|2]|;

>cyall'(%,4); 47.1C
> YX[3|:=(Y[ I1*nxy]| 1,3]+Y|2|*nxy[2,3]|+Y|3|*nxy|3,3])/ nx|3|;

>eyall(%,4); 108.7
4)korrelaxlon /uck-al axoxMa/I'nT% u\ytmlar xoT n ra lanlanTtu xa/1/
N ubTtamarTt k/rlUxk:

> n:=3:14:=100:

5)5—acblalnTt®% ¢pyTtaHarTt Ko paylTta/vr wxurci™ bixobluxk:

> 8x:=acl(1(X[K|*nx[K],k=1..n); =378

> $xx:=ack!(nx[kX|k1n2,k=1..n); 5nn : 1584

> 8xxx:=amcl(nx[k|*X|k)n3,k=1..n); S5XXr :=7122

> 8xxxX:=an<1l(nx|K|*X[k|n4,k=1..n); 3XXXX 33456

>8Yx:=a«bl(nx|k|*Yx|kl.k=1..n); 5Yx —m7285

> 8xYx:=a<lcl(nx|k|*X|k|*Yx]|k|,k=1,.n); XYx :=3200°

> 8xxyx:=a<lel(nx|K[*X[K]n2*Yx[K|,k=1..n); 3XXYX 14826*

b)k1lcblk kx'aliraiar uxm/a W:N%un 3Ll eTaT yecblxk:

> abc:=501ye([a*8XXXX+b*8XXX+C*8XX=8XXYX,
a*8XXX+Db*8XX+C*BX=8XY X,
a*8xx+b*8x+c*1\=8Y\|,{a,b,c});

26405 _ 69365 ,_ _ 2750 |
9114 " 9114 C 1519 |

>e\all(%,4);
{b =7.611,c - —1.810,a 2.897}

T)re%rexxlya e$rl cbl:1%'17% lenxlataxll yo:1xk:
>y:=abcll|*x/2+abc|2]*x+abc[3];



- ( 26405 2, 69365 2750
Vi=x~-un+ Xb +c=-—-—- X + ————= X — —=——=
9114 9114 1519

>y:=eyall(%,4);

y :=x2a + Xb + ¢ =2.897x2+ 7.611x - 181C
2 Benl8an korrela5ton Jaclyal a$o$lcla Y wn§ X ua reyrer;5lya cbl2184

J\ —OX2+ bx +c¢ wn”™ len«lata5tl 1opl3Ma LW a;Tunblya$lclan

roycblawb Maple asllinw (nranH/.
9.22b-M aple da«lunrl

> re$larl; yKb($LUSP):

1)4—«orrelaaonu<1\al axoxicla X ra Y lantn% UyTaviar'tl
cka$llalarl blMan xwr bo yucHa LWrllsk:

> yy:=|"\Yen111(2,20)/1Ye18bl(3,30),\Yel8b1(5,1), \Yew,bl(3,1),
\YHKbI(5,48)|, |YYn«M(25,20), \Yew,b*(45,30), \Yel8bM45,1).
\\'e1}»bl(>10,1), \Yeliib{(110,48)||;

Y :=[\Yel%k1(2,20), are/~k~3, 30), YYel~k1{5, 1), 1Ye1%in(3, 1),
W%k1(5,48)], MeElD1{25,20), \Yeldh<(45, 30), W % kr (45, 1
\Yelcp1( 110, M, W b (( 140, 48)]]

2) X ya Y larwn$ wyTtanarl bo y/cka (x,r) lart koor</Inala'ar
XbleTaxMa an 'wlaak:

> $lalplolx[$caHerplol1]OY|1],\Y|2|,color=blve, $yTbo1=BOX,
«yTboblre=20); (9.3-rasr)

3)rc8rexxlya Y/ ck'a'w'TTy len%latasTT an 'wla&k:

> x:=yeclor(lran8rorln|8(adyalue|(\Y| 11));

x:=[235 35
>y:=Ycc{or(lranul'ornl)‘la{\ aluel(\\'|2])):
y i=[ 25 45 45 110 11

>M1|1lea5™anare||x,y|,y=a*xn2+b*x+c|](J1Y);
26405 - 69365 2750
- T T o112 T 1s)0
>cyall(%,5); y =2.8972x2 4 7.6L08x — 1.8104
Ayrc~rexs/ya e% Y/ ek/~uy i aun'ak:
> \ynll(p lo{$):
> plol(]|x|1'y]11,1=1..5],2.8972*xn2+7.6108*x-1.8104], x="1..6,-
4..112,81yle=|pobl,11e], color=|re(1,blne|,5yT1bo1=BOX,$yTbobl7e=25,
ylem=|-1..6,-4..112],1blckne*5=3); (9.4—FaKT)



4 5

93-ras$rT.

9-labora{onya
bo‘ykba TmalfauyH 1$blakb ncbnn lops3HT()!ar

Ouny((laul korrelyalSton )aclyal auomcla kncblk re8re5$on bo8‘lawsbinTg
10‘8‘n cbwuy! ya Hckwceb claralaH lenlarta5lw kkblk kyaclra{lar umsmHc3a
arnulan™.

1.1-15 yananWar

ucbnn 1-korrelyaxlya Jaclyal (o'lla uayx Ilcbklaél

802 bulln LISUN, y-blaba yananW).

Y/X
158
164
170
176
182

X

v,

3.

92

I.E(3O—y)/101

[(30-y)/81
0
0

96

M30—vy71

r(30-y)/61

r(30-y)/51

r(30-y)/71
0

100
0
r(30—y)/151
r(30-y)/71
r(30-y)/41
[(30-y)/3]

1-korrelyasya |a(lyal
104 ry
0
0
1(30—y)/91
[(30-y)/31
r(30-y)/61

bl=-

16-30 yananflar ucbun 2-korrelyaSya Jaclyal (o na uayk 1clllclag8l
30nTn8 bulun M5 oHnacl)

Y/X
158
164
170
176

92
[(35—)/2]
[(35-¥)/5]
[(835—)/3]
6

96
[(35—¥)/7]
[(35¥)/2]
:(35-y)/51
[(B5—¥)/71

100
0
[(35—¥)/3]
[(35-y)/41
[(35—)/3]

2—xorrelyablya yaii\a\
104 nx
0
0
[(35-yy2

[(35-y¥31



182 0 0 [(35-y)/2]  [(35-y)/6]
K

Yx

Maszalan, korrelyalsion Jaclyaln KosM wullaH. Y=\ bo4za, bu Jaliyal
Avylllaa”~cba boYal/l:

Y/X o2 96 100 104 w
158 2 4 6
164 5 4 1 10
170 3 5 4 3 15
176 4 7 9 20
182 9 4 13
w 10 17 21 16 N=6

4
y 164.4 167,2 176.8 176.4

Bwkla y -3ballh o wrlacltlarru 1oplSb:
X 928aT03:

Y p2 =X158*2+164*5+ 170*34 176*0 +182*0)/10= 164.4

X 96 LaTo5: Y ,)6 =(158*4+164*4+170*5+176*4+182*0)/17=167.2

X 100 MaTO3:

Y ,00 (158*0+164* 1+170*4+176*7+182*9)/21=176.8
X 104 8aTo5:

Y 104 =(158*0+164*0+170*3+176*9+182*4)/16=176.4
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