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Miiasir dovrds insan faaliyystinin elo bir sahasi yoxdur ki, onu kompiitersiz toSovviir et-
mok miimkiin olsun. Xiisusilo yeni nasil fordi kompiiterlorin yaranmasi miixtalif sahalordo he-
sablama riyaziyyatinin bolmalarinin inkisafina boyiik tokan verdi. Bu iso hesablama texnikasi
miitoxassislorinin proqramlagdirma sahasinds kompiiterds hesablama tocriibasi aparmaq tolo-
batini artirdi. Fordi kompiiterlor, homginin, miixtalif fonlor lizro todris prosesinin avtomatlas-
dirilmasi vasitasine gevrilmis, riyaziyyatin biitiin bolmoloring tasir etmoklo hesablamalarin sii-
rotini artirmigdi. Belo bélmolordan biri do siralar nazariyyasi bolmasidir.

Hesablama riyaziyyatinin bir ¢ox standart masalalarinin halli algoritmlori miixtalif prog-
ramlasdirma dillorinds realizo olunur. Bels yiiksok soviyysli programlasdirma dillarindoan biri
do MatLab program paketidir. Bu — riyazi, mithondis va igtisadiyyat masoalalarinin halli iigiin
nozords tutulmus giiclii hesablama sistemidir. MatLab sistemindo miirokkab ododi hesabatlar
aparmagq ti¢iin mithandiss va elmi is¢iya lazim olan ¢oxsayl funksiyalar mévcuddur.

MatLab miihitinin son versiyalarinin sado sokildos Word matn redaktoruna inteqrasiyasi
matn sonodlorinin hazirlanmasi zaman1 MatLab-1n hesablama vo grafiki imkanlarindan genis
istifadaya sorait yaradir, onun giiclii qrafik qurma sistemi isa verilonlorin ifads olunmasini vi-
zuallagdirmaga va naticalorin grafiki analizins imkan verir.

MatLab sisteminin ¢oxsaxali hesablama imkanlar1 onun elm va texnikanin istonilon saho-
sindo praktiki hesabatlara totbigini aktuallagdirir. Bu imkanlar ali tohsil miiassisalorinds do
todris prosesi zamani1 MatLab sistemindon genis istifadonin oshomiyyatini artirir.

Moqalods adadi siralarin cominin hesablanmasi prosesi MatLab sisteminin totbiqi ilo aras-
dirtlir.

OWValca bazi ilkin anlayiglari verak.
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o0
ogoar U, strasinin ;S ; xususi comlar ardicilliginin sonlu
g n n g

n=1

limS, =S (1)

n—oo

limiti varsa, ona yigilan sira, S adading iss siranin comi deyilir va
0
S=Uy+Uy+..+Uy +..= Y U,
-1

kimi yazilir. Ogor (1) limiti yoxdursa vo ya o -a borabardirsa, onda baxilan siraya dagi-
lan sira deyilir vo bu halda deyirlor ki, siranin comi yoxdur.
Asagidaki siralarin cominin hesablanmasi prosesini arasdiraq.

Misal 1. i 3

———— sirasmin camini tapag.
9N +3n-2

Stranin U, = timumi hoddini sada kasrlorin comi soklinds gésterek. Bunun

9n% +3n-2

iiciin kosrin moxrocini vuruglara ayirag. 9n*+3n—2=0 tonliyinin koklori n = —% &)

n, = % oldugundan 9n? +3n-2= Q(n —%}(n +§j yaza bilarik.
Moaxracdaki goxhadlini MatLab sistemindoan istifads etmokls ds vuruglara ayirmaq olar:

<asp EE |l » C » ProgramFilss » MATLAB » R2012b »

Command Window

>> SYmsS n
»>» g=inline {'9*n"2+3*n-2'})

g=

Inline function:
gi{n) = 9*n"243%n-2

¥ =solwve (g({n))
ans =

1/3
-2/3

»» f=factor(gi{n})
f =
(3*n + 2}*(3*n - 1)

fr o>

3 3 A B

= = +
9n’ +3n-2 9(n_1j(n 2} 3n-1 3n+2
3

Belaliklo, u, =

. Bu baraboarliyin sag to-

rofini ortaq moxraca gotirib, surstlori boraborlosdirsok, 3= A(3n+2)+B(3n—1) eyniliyini
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alariq. Buradan iso n = % Vo n= —% oldugunu nazars almagla A=1 vo B = —1 tapiriq.
Bu naticoni MatLab paketinds do ala bilarik:

<A B | » ¢ » ProgramFiles » MATLAB » R2012b »

Command Window

>> num=[3]:
>» den=[9 3 -2]:
>> [k, r]=residue (num, den}

-0.3333
0.3333

-0.86667
0.3333

feo>> |

Demaoli, verilon siranin iimumi hoddini asagidaki kimi yazmaq olar:
1 1

u, = - :
" 3n-1 3n+2
Onda siranin n -ci xiisusi comini asagidaki sokildo hesablamaq olar:
1 111 N 1 1 1 1

""2 55 8 " 3n-1 3n+2 2 3n+2
MatLab paketinds siranin n -ci xiisusi cominin alinma prosesi asagidaki kimidir:

- = - - > o Py = = - - lime:
<o ¥ | Ul » G » ProgramFiles » MATLAB » R2012b | == | ‘ T
Command Window [ =
| ncinuscem.m ><]
*> ncizuscen 1 % n-ci xisusi cemin alinmasi
2= Syms n
S5n = 3 - un=3/ (9%n"~2+3*n-2); % n-ci hedd
4 - Sp=sinplify(symsum(un,l,n}} % 5n: n-ci xidsusi cen
1/2 - 1/(3*n + 2)
Fe o>

Indi iso siranin comini hesablayaq:

S=lims, = lim 2 -—%_ =1,
N—» nowl 2 3n+2 2

Analoji cavab1 MatLab paketini totbiq etmokls do almaq olar:
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Command Window

f =

> SYmS T
»>> f=inline ('1/2-1/(3%n+2)")

Inline function:
fin) =1

f2-1/(3%n+2)

>» limit (E(n) ,n, inf)

152

Onda
$ 3 L
“~9n? +3n-2 " 2

Sonuncu naticani hondossi olaraq asagidaki qrafikdon do gérmok olar:

MATLAB R20125
[# Editor - C:\Users\Admi

EDITOR

gp O [ @rmere
{Z] compare «
New Open Save EDIT| NAVIGATE | Breakpoints.
a0 ~ -~ v [Pt ¥ -
4 = Ns |
FILE BREAKPOINTS |

BHE LS
Figure 1

&l

File Edit View Inset Tools Desktop Window Help

 FEE IR ARG

[Siracemim ]

1 % n-ci xisusi cemin grafiki
2 n=[1:1:10];

3 Sn=1/2-(1./(3*n+2)):

4 stem(n, Sn)

[script

05

045} 5
04t 9
035}
0.3%
025}
02}
015}
041}

0.05F

0

o

1 2 3 4 5 6 7 8

Indi iso isarasini ndvba ilo dayison siralar hagqinda qisa molumat verok.

U, —U, +U; —..+(-)"u, +... (U, >0,n=12,.)
soklindo olan siralara isarasini novba ilo doyison sira deyilir.
Leybnis teoremi. Ogor (2) sirast ligin 1) U, 2U, >..>2U, >... vo 2) limu, = Osortlori

nN—o

6danilarss, onda bu sira yigilir vo onun S comi 1-ci haddi agmir: 0<S <u;.

Natica. Leybnis teoreminin gartlorini 6doyan yigilan isarasini névba ilo doyison siranin co-
minin toqribi hesablanmasi zamani alinan xata miitlagq giymatca atilmis birinci haddin miitlag

giymatini agmir, yani

miinasibati dogrudur.

|Rn| < un+1
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Misal 2. Z( n"—— 1 sirasinin € = 0,01 doagigliklo comini hesablayagq.

n=1 n (
Baxilan sira isarasini novbs ilo doyison sira oldugundan onun yigilmasini aragdirmaq tigtin

Leybnis alamatindon istifads edok:

)35 1
1 16 108
2. 1
3 3
2 limu, = lim 2" i 20+ i n® 0 g
n—w n—w (n+1) noon? +nd oo 14 E
n

Leybnis slamatinin har iki sorti 6dondiyindon verilon sira yigilandir.
Bu naticoni MatLab miihitinds do almaq olar:

Command Window

>> Syms n
>> f=inline (' (2*n+l}/(n"3% (n+l)) '}

f =

Inline function:
f(n) = (2%n+1)/ (n™3% (n+l))

> limit (£f({n),n,inf)

ans =

a

Indi iso Z strasinin yigilmasini aragdiraq.

n(n+
n2+E

. 2n+1 . n .1

lim =lim =lim=

neoon4+n3 _neaon4[1+ 1) n—-wo N
n

[>e}

sirasint gotiirok, onda v=-—- olur. 2-ci miiqayiss ala-

oldugundan miiqayiss li¢iin 2—3 , 3
n=L N n
moatini totbiq edok:
4 3 2+1
.U, . 2n"+n . n <
lim—=lim——— :Ilm—1 :2{¢0
n—ow n—oo n—oo .
Vv, n*+n 14+

Bu noticoni MatLab miihitinds do almagq olar:
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Command Window

>> syms n
>> f=inline (' (Z*n+l}/ (n"3% (n+l) ) ") ;
== pretty (£ (n) )

2 n + 1

n (n + 1)

> g=inline("1/n™3");
=> pretty(gin))
1

3
n

>> limit (f(n)} g(n),n,inf)

ans =

z

. - 2n+1 o~ 2n+1
Beloliklo, » ————— siras1 yigilir vo demoali, » (-1)" ————— siras1 miitloq y1gilandur.
nZ:;‘nS(n+1) Z:;‘ n*(n+1)
Gostardiyimiz kimi baxilan siranin hadlori miitlaq giymatcs azalir, yani
2n+1 2n+3 2n+3

2 > 2 (vn>1), R, S—g—0
n“(n+1) ((+1)°(n+2) (n+1)°(n+2)
<g,onda R, <e. Buna gora do

2n+3 - 1
(n+1)3(n+2) 100

borabarsizliyini hall edarok € =0,01 daqigliklo verilmis siranin comini hesablamaq tiglin

Belo ki, u

n+1

stiranin hodlorinin N sayimi tapiriq.
12+3 15

6+1)°(6+2) 7°-8
Beloliklo, verilon dogiglikls siranin comini hesablamaq tigiin siranin ilk alt1

hoddini gotiirmak Kifayatdir. Onda siranin S comi
-3 5 7 9 11 13

S= + - + - +
2°-(1+1) 2°-(2+1) 3*-(3+1) 4°-(4+1) 5°-(5+1) 6°-(6+1)
Analoji naticoni MatLab miihitinds do aliriq:

Command Window

»» Syms n

N =06 oldugda R, = =0,005< 0,01 olar.

=-1.3344.

=5=0;
for n=1:&
s=s+( (-1} "n* (2*n+1} } / (n™3% (n+l) ) ;
end
disp (=)
-1.3344

Magalanin aktualligi. MatLab sisteminin genis hesablama imkanlar1 onu elm va texnika-
nin istonilon sahasinds praktiki hesabatlar ti¢iin totbiq olunan edir. Bu imkanlar ali tohsil
miiassisalarinin todris prosesinds do MatLab sistemindon goxsaxali istifadonin shomiyyatini
artirir. Biitiin bunlar xiisusi paket proqramlarin totbigini aktual edir. Mogalodo MatLab siste-
minin siralar nazariyyasi bolmasine totbigi imkanlarindan bahs olunmusdur.

Magqalanin elmi yeniliyi. ©dadi siralarin cominin hesablanmasi nozari cohatdan sorh edil-
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mis vo MatLab totbiqi program miihitinds hesabat tisullar1 vo metodikasi sorh edilmisdir.

Magqalanin praktik ahamiyyati va tatbiqi. Mogalods baxilan mosalalordon riyaziyyatin
odadi siralar nazariyyasi bolmasinin tadrisi prosesinds, mithandis va iqtisadiyyat masalalori-
nin hallinds va baxilan mévzunun miistaqil 6yranilmasi i¢iin istifado etmak olar.
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Y .M. MamenoBa, C.M. UcmaiisioB

O npumenennu cucrembl MatLab nipu pacuere
CYMMBbI YHCJIOBBIX PSI/IOB

Pe3rome

OO01rpHbIE BHIYMCIUTENIBHBIE BO3MOKHOCTH cucTeMbl MatLab nenaror ee npuMeHuMoi k
IPaKTUYECKUM pacyeTaM B J1000i 00JacTh HayKM M TEXHUKUH. DTH BO3MOKHOCTH YBEJH-
YHBAIOT BA)KHOCTh MHOTOIUIAHOBOTO HCHOJB30BaHUs cucteMbl MatLab B oOpa3oBaTensHOM
npoliecce BBICIIMX YYEOHBIX 3aBEJICHHH, UTO JejaeT NMPUMEHEHUE CHEeIHMATIbHBIX MaKeTHBIX
porpaMM akTyalbHbIM. B cTathe paccmarpuBaercsi nmpumeHeHue cucrembl MatlLab k pas-
JIEJly TEOPUHN YUCIIOBBIX PAJOB. 3/1€Ch TEOPETUUYECKHU M3JIaracTcs BBIYUCIEHUE CYMMBI YHCIIO-
BBIX PSJIOB, JAIOTCSI METObl U METOJIMKA MPOBEJAECHUS PACUETOB B CPEJle MPUKIATHOTO MIPOT-
pamMHoro obecnieuenust MatLab.

U.M. Mammadova, S.M. Ismailov

On the application of the MatLab system in
calculating the sum of number series

Summary

The extensive computing capabilities of the MatLab system make it applicable to practical
calculations in any field of science and technology. These capabilities increase the importance
of the multifaceted use of the MatLab system in the educational process of higher educational
institutions, which makes the use of special package programs relevant. The article discusses
the application of the MatLab system to the section of the theory of number series. It
theoretically sets out the calculation of the sum of the number series, gives methods and
techniques for performing calculations in the environment of the MatLab application
software.
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