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Kompiiterlarin yeni nasillorinin yaranmasi vo onlarin insan faaliyyatinin miixtalif oblast-
larina totbiqi hesablama riyaziyyatinin inkisafina boyiik tokan verdi. Xiisusilo, hesablama tex-
nikas1 ilo mosgul olan ixtisasgilarin proqramlasdirma sahasinds kompiiterdo hesablama tocrii-
basi aparmaq talobatini artirdi. Bununla barabar kompiiterlorin meydana galmasi riyaziyyatin
biitiin bélmalorine tosiri artmis vo hesablamalarin stirati artmisdir. Belo bolmolordon biri do
funksiyalarin Teylor sirasina ayrilisinin totbiq sahalorindoki masalalar ilo bagli olmasidir. Mo-
galods bazi funksiyalarin Teylor sirasina ayrilisi prosesindoki arasdirmalar MatLab sisteminin
totbiqi ilo aparilmigdir.

MatLab-1n son versiyalar1 onun Word motn redaktoru il inteqrasiyasini asanlasdirir ki, bu
da matn sonadlarinin, masalon, miirokkob hesablamalar1 va grafiklori motns daxil etmoklo mii-
hondis va elmi hesabatlarin eloca do elmi magalslarin islonmasinds MatLab-1n hesablama va
grafik imkanlarindan istifadasini zoruri edir.

MatLab sisteminin hesablama imkanlar1 genisdir vo masalalorin halli siiratino géra bir ¢ox
oxsar sistemlordon tstiindiir. Biitiin bu kimi amillar ali tohsil miiassisalarindos tadris prosesinda
MatLab sistemindon genis istifadonin shamiyyatini artirir.

Simvol hesablamalari - miixtalif riyazi ifadslorin kompiiterds yerino yetirilon analitik ey-
nilik ¢evirmoloridir. Bu halda, riyazi ifadslor dedikds yalniz miixtalif funksional asililiglar:
deyil, ham do tonliklorin, barabarsizliklorin va sistemlorin analitik yazilislar: basa disiilir.

Simvolik hesablamalarin kompiiterds icrasi zamani riyazi ifadslors daxil olan simvollarla
biitiin analitik ¢evirmalor riyaziyyatda adadlar iigiin qobul edilmis qaydalara uygun aparilir.

Symbolic Math Toolbox-un imkanlar1 daha genisdir. Buraya diferensiallama, miioyyan vo
geyri-miioyyan inteqralin hesablanmasi, funksiyalarin limitlarinin tapilmasi, siralarin comlon-
moasi va hasili, Teylor va Loran, hamginin Z vo Furye siralarinin  diiz va tors gevrilmolori da-
xildir. Elaca do rotorun, divergensiyanin, qradiyentin, yakobianin, laplasianin vo potensialin
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hesablanmasi da daxil olmagqla vektorlar {izarinds goxsayli amoliyyatlar aparmaq miimkiindiir.
Owvalco, funksiyalarin Teylor sirasina ayrilisi haqqinda bazi ilkin anlayislar verak.
Tutaq ki, y = f(x) funksiyasi x = a ndqtasinin har hansi otrafinda istanilon tortibdan di-

ferensiallanandir. Onda

_ @ .y, @ F@) ., .y
= f@)+—; (x—a)+ o —(x—a) +..+ - (x—a)"+.. ()

sirast Y = f(X) funksiyasinin X = a noqtasinds Teylor sirasi adlanir.
a =0 olduqda Teylor sirasi

© (n)o
Z -()

n=0

' 1" (n)

:f(0)+f(0)x+f Oy 17O
1 2! n

soklina diisiir vo bu da y = f(x) funksiyasimin Makloren sirasi adlanir.
Teorem. f(x) funksiyasinin (a — R, a + R) intervalinda (1) Teylor sirasina ayrilmasi tigiin

homin intervalda onun istanilon tortibli toramasinin olmasi vo Teylor diisturu qaliq haddinin x
-in (a—R, a+ R) intervalindaki biitiin giymatlorinds

limR, (x)=0
Nn—o0
borabarliyini 6domasi zaruri vo kafi sortdir.

Misal 1. f(x)= 26X

funksiyasin1 X -in qiivvatlorine nazoren siraya ayirib yigilmasini

aragdiraq vo MatLab sisteminds program tominatini quragq.

Malum
L:1+oc+052+053+...+05”+..., o] <1
l-o
ayrilisina baxaq. Baxilan funksiyani asagidaki sokilds yazaq:
f(x) :6X-%:6X-;3=3X-L3.
X 2(1—xj 1- 2 x
2 2

Onda a = gx (|a| <1 ) gotiirsak, alariq:

1 3 (3 jz 3\ (3 j
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3 2 2 2 2
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Beloliklo, axtarilan ayrilig belo olar:
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Bu naticani va onun qgrafiki sorhini MatLab program paketinds do almaq olar.

<" E 3 L » G » ProgramFiles » MATLAB » R2012b »

Command Window

>> 2ymsS X
>» taylor(e6*x/ (2-3*x))

[243#%x~5} /16 + (81l*x~4)/8 + (27*x~3)/4 + (9*x~2)/2 + 3*x

>» taylortool (6%*x/ (2-3*x))

B >

Bowrs  lek

File Edit View Insert Tools Deskiop Window Help L

Taylor Series Approximation

-4 -2 0
Lig=qirasy 2y . | “

(2) sirasinin yigilmasini Dalamber alamati ilo arasdiraq:
3n+2 Xn+2 2n 3
=1lim =lim—=x

n—»oo‘ 2n+1 3n+1Xn+1| N> 2

||mm

n—oo u
n

Bu noticoni MatLab riyazi sisteminda do yoxlamag olar.

2 2
<l=>-—<Xx<—.
3 3
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<G T E U » C » Program Files » MATLAB » R2012b »

Cammand Window

> syme n x
> y=aba (3" (n+2)*x* (n+2) /2° (n+l) ) *aba (2°n/ (3" (n+l) *x"* (n+l) ) ) :
»» limic(y,n,inf)

ana =

(3*aba(x))/2

Intervalin uclarinda (2) sirasinin yigilan olub olmadigim arasdiraq. X = 2 oldugda

n
n=0 2

3n+l .(_ 2}ﬂ+l
0 3 B 0 .
I
n=0

alariq. Belo ki, siranin y1gilmasinin zoruri sorti 6donmir, yoni limu, =1lim1" =1+ 0. De-
N—o0 nN—oo

moli, sonuncu sira dagilir.
Bu noticoni MatLab paketinds do almaq olar:

Cammand Windaow

>> aymes n
>» y=1"n}
>» limit(v,n,inf)

2
X = —— oldugda
3 q

3n+l[_ 2) n+1

S 3 S n+l

R L) Y8
n=0

n=0

1
olar. Onda limu, = lim(-1)"" = 1} # 0 oldugu ii¢iin sonuncu sira da dagilir.

Bu noticoni Matlab sisteminds do almagq olar.
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Command Window

>> syms n
>> y=(=1)"(n+l);
>» limit (y,n,inf)

ans =

£ o>

Beloliklo, alinan siranin y1gilma intervali —% <X< % kimi olur.

Misal 2. f(x)= 2—32 funksiyasini X -in qiivvatlorine nazoran Teylor sirasina ayirib

yi1gilan olub olmadigini arasdiraq vo MatLab sisteminds program tominatini qurag.

Verilon kasri sado kosrlorin comi soklindo gostorok. x* +x—2=0 tonliyinin koklori
X, =—2, X, =1-dir.

Bu noticoni MatLab paketinds do almagq olar:

Command Window

>> syms X
>» g=inline ('x"2+x-2")

g =

Inline function:
gix) = ®n*2+x-2

>> solve (g(x))

x® + X — 2 =0 iichadlisinin vuruglara ayrilmasinin MatLab programi asagidaki Kimidir:
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<% EE L C o ProgramFiles » MATLAB » R2012b »

Command Window

>> SymSs X
>» f=x"2+x-2;
»» f=factor(f)

(2 + 2)%(x - 1)

Jx »>

Demali, x* +x—-2=(x+2)(x-1).
Belaliklo,
-3 A B

= +

X2 +Xx—2 X+2 x-1
Buradan A=1, B=-1.0Onda
31 1

X2+ X—2 X+2 x-1

Bu naticoni MatLab sisteminds do almaq olar:

Command Window

»>> num=[3];
>» den=[-1 -1 2]:
»» [E,R]=residue (num,den)
=
1
-1
R-
-2
1
fg »>

Burada a=0. Onda

1 1 3
f(x)=— ———, f(0)=—;
) X+2 x-1 © 2
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Analoji naticoni MatLab sisteminds do almag olar:

<% EHE ) » Cr PogamFiles » MATLAB » R2012b »

Command Window

>» Syms x n

>> F(x)=1/(x+2) -1/ (x-1):

>> fl=diff(f,x)

flix) =

/ix = 132 = 1/(x + 2)*2
>> £2=diff (£, x,2)

f2(x) =

2/ + 233 = 2/(x - 1)*3
»>> £3=diff(f,x,3)

£3(x) =

E/ix = 1)™4 = 6/(x + 2)"4

Je o>

Funksiyanin Teylor sirasina ayrilisindaki galiq haddi tapag. Belo ki, a=0, onda

0 o (4D e (D] X
e (e et

, Ce(a, x).

Buradan
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(I’] +i)2!)(“+1 +(_1)n+2 (n +niLr)2!Xn+1 :|=
(c+2)" (n+1)! C-1D"Z(n+1)!

=limx™* - lim D™ + D™ .
Nesc0 N (C+2)n+2 (C_l)n+2

Sonuncu limit |x| <1 olduqda sifra borabordir.

limR_(x) = Iim{(—l)"*l

Belalikla, sonuncu sort 6danilir, demali, verilon siran1 Teylor sirasina ayirmaq olar:
3 3 3x 9 x2 45 X° ( (-1)”} ;
=—+ + t— | I X

2-x-x> 2 41 4 2 8 3 "
Bu naticani va onun grafiki sorhini MatLab miihitinds do almaq olar.

<% EE Ll > C > ProgramFiles » MATLAB » R2012b »
Command Window

>> syms x

>> f=aym(3/ (2-x-x"2));

»*>» tf=taylor(f);

»> precoy(cf)

s 4 3 2
63 =% 33 = 15 = g x Ix
----- $ mm——m d mm——— § m——— o === 4+ /2
&4 32 16 8 4
>»> taylortool
Fu e
TaylorTooI = | =] &1
File Edit View Insert Tools Desktop Window Help k]

Taylor Series Approximation

5F 3 1

-8 -6 -4 -2 0

T 00 = (3 x)4 + (9 x7)8 + (15 x°)W16 + (33 x*)/32 + (63 x°)/64 + 3/2

Moaqgalonin aktualhgl. Hazirda riyaziyyatin bir ¢ox bolmalorinin tadrisinds intensiv he-
sablamalardan istifado edon vizuallasdirma elementlarindon, masalon fozada iki vo tig¢6lgiilii
grafiklorin qurulmasindan istifado olunur. Programlagdirma, ododi hesabatlar vo naticalorin
vizuallagdirilmasi ti¢iin yiiksok saviyyali dilo va interaktiv miihito malik olan Matlab verilon-
lorin analizi, alqoritmlarin islonmasi, model va totbiglorin yaradilmasi {igiin genis imkanlara
malikdir. Biitiin bunlar xiisusi paket programlarin tatbigini aktual edir.
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Magqalanin elmi yeniliyi. Funksiyanin Teylor sirasina ayrilisi nazari cohatdon sorh edilmis
va Matlab totbiqi program miihitinds siralarin ayriligi tisullar1 vo metodikasi sorh edilmisdir.

Magalanin praktik ahamiyyati vo tatbigi. Baxilan moasalalari siralar nozariyyasi bolmo-
sinin tadrisi prosesinda, texniki masalalorin hallinds vo baxilan mévzunun miistaqil dyranilmasi
ticlin istifado etmok olar.
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O MeTono0si0run npuMeHenus nakera MatLab nas
pa3jioxkenus pyHkuuii B psaja Tensnopa

Pe3iome

Wuterpamus nocnenanx Bepcuii MatLAB B Word Text Editor mo3Bosisier ucnosnb3oBaTh
BBIYHMCITUTEIIBHBIC M I'pauuecKkrue BOBMOXKHOCTH B MHKCHEPHBIX U HAYYHBIX OTYETaX, a TAKKE
B CTaThsX, BKJIIOYAs CJIOXHBIC BBIYUCIICHHS W rpaduky. B crarbe mpejcraBiieHa METOIMKA
MIPOBEJICHUS UCCIICOBAHUS MpoLiecca pas3iiokeHus GyHKIUH B ps Teiopa UCoap30BaHUEM
cucteMbl MatLab.

E.H.Mammadhasanov, M.A.Shahverdiyev

On the methodology for using the MatLab package for an
expansion of the function into a Taylor series

Summary

Integration of the latest versions of MatLAB into the Word Text Editor allows you to use
computational and graphic capabilities in engineering and scientific reports, as well as in
articles, including complex calculations and graphics. The article presents a methodology for
studying the process of an expansion of functions in a Taylor series using the MatLab system.
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