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ARTICLEINFO. Abstract

The article describes the mathematical apparatus of complex
Keywords: Complex number, real numbers: the basic concepts and definitions are given, the
number, abstract unit, algebraic solutions of problems on the definition and geometric
form, abstract number, joint complex interpretation of complex numbers in algebraic and trigonometric
number, opposite complex number, forms in the Maple system are performed.[1,2,3,7,8,9].
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KIRISH: Hozirgi vaqgtda har ganday jiddiy hisob-kitoblar, goida tarigasida, kompyuterlarda va birinchi
navbatda, shaxsiy kompyuterlarda amalga oshiriladi. Ushbu maqolada Maple dasturidan foydalanib
kompleks sonlar uchun tuzilgan matematik modellarning sifati va undan ragamli usullarda foydalanib
tahlil va qaror qabul qilishda axamiyatli ekanligi ko‘rsatilgan

1.Asosiy ta’riflar.
1-ta’rif. a va b —hagqiqiy sonlar uchun yozilgan 7 =a+ ib ko‘rinishidagi ifodaga kompleks son deb
aytiladi.
Bunda 1=+/-1 (i2 = —1) tenglik bilan aniqlanuvchi mavhum birlik deb ataluvchi birlik. z
kompleks sonning haqiqiy va mavhum qismlari quyidagicha belgilanadi:

Rez=a, Imz=h.
Xususiy holda, agar @ =0 bo‘lsa, u holda Z =0+ 1D sonni sof mavhum son, agar b =0 bo‘lsa, u

holda Z=a+1i-0=a, ya’ni haqiqiy son hosil bo‘ladi. Shunday qilib, hagiqiy va mavhum sonlar Z
kompleks sonlarning xususiy hollaridir.

Kompleks sonning Z = a+ bl ko‘rinishdagi yozuvi uning algebraik shakli deyiladi.
2-ta’rif. Agar ikkita z =@, +ib, va Z, = Q, + ib2 kompleks sonlarning haqiqiy qismlari va
mavhum gismlari o‘zaro teng bo‘lsa, bu kompleks sonlar teng, ya'ni Z; = Z, bo‘ladi, (Rez, =Re z,

va Imz, =1Imz, bo‘lsa, Z; = Z, hisoblanadi).
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3-ta’rif. Z = a+ 1D kompleks sonning haqigiy va mavhum gismi nolga teng bo‘lsagina, u nolga teng
boladi, ya’ni agar @ = 0 va D =0 bo‘lsagina Z = 0, va aksincha.
4-ta’rif. Z=a+1b va Z = a—1b kompleks sonlar go ‘shma kompleks sonlar deyiladi.

5-ta’rif. Z, =d+ 1D va Z, =—a— ib kompleks sonlar garama-qarshi kompleks sonlar deyiladi.

2. Kompleks sonlarning geometrik talqini va trigonometrik shakli. Har qanday Z=a+1ib

kompleks soni uchun OXy tekislikda a va b koordinatali A(a;b) nuqta mos keladi. Bu nuqta

kompleks sonning affeksi diyiladi. Tekislikning har bir nuqtasiga kompleks son mos keladi va aksincha.
Kompleks tekislikda z sonni tasvirlovchi nuqgtani Z nugqta deb ataymiz (1-rasm). OX o‘qda yotuvchi
nuqtalarga haqiqiy sonlar mos keladi, Oy o‘qda yotuvchi nuqtalar sof mavhum sonlarni tasvirlaydi.

Shu sababli OX o°q hagigiy o‘q. Oy 0‘q mavhum o‘q deyiladi.

1-musol. Z =—2+3i, 2, =3+2i, z, =3— 21 kompleks sonlarning nuqtasini tasvirini quyidagi
1 2 3 g yidag

1-rasmda ko‘ramiz.

AV (mavhum o'g) A
Im =
2+3 1. Ala. b)
iy e A
Y | A b 'z =qa+ bi
| | o I"=lz| i
: (hagigiy 0'q) :
2 3 |
1 | o |
o i I
2 32 c a4 Re:

1-rasm. 2-rasm.

Koordinatalar boshini qutb boshi nuqgtasi deb, OX o0‘qning musbat yo*nalishini qutb o‘qi deb kompleks
tekislikda koordinatalarning qutb sistemasini kiritamiz. ¢ va I larni A(a; b) nuqtaning qutb

koordinatalari deymiz A nuqtaning qutb radiusi I, ya’ni A nuqtadan qutbgacha, O nugtagacha
bo‘lgan masofa Z kompleks sonning moduli deyiladi va r yoki | Z | kabi belgilanadi(2-rasim).

r=|z|=va®*+b*

A nugtaning qutb burchagi @ ni Z kompleks sonning argumenti quyidagicha belgilanadi:
b
Argz = arctg —
a

Ushbu a =T1CO0Se, b=rsin @ tengliklarni hisobga olib, Z kompleks sonni trigonometrik
ko‘rinishda ifodalash mumkin:

z=a+bi=r(cosp+ising), (2)
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bunda r=|z|=\/a2+b2 ,tggo=g

.

arctg E, acap a >0, b >0 o6ynca,
a

b ;
@p=argz=<m—arctg—+, acap a <0 6ynca, ()
d

arctg b + 27, acap a >0, b <0 6ynca.
a

Yozuvning bu shakli
Z=r(cosp+ising) (3)

kompleks sonning trigonometrik shakli deyiladi.

2-misol. £ — —1 +~3i kompleka sonni trigonometrik shaki aniglang va geometrik tasvirini quring
Yechish: Kompleks sonning moduli va argumenti quyidagicha:

R=a*+ b= N1y + (3 =2

tgp=—=—F=-\3

Bunda ¢ burchak koordinatalar sistemasining 11 choragiga tegishli
(3-rasm):

T 2n
eTro3 TR
Demak, kompleka sonni trigonometrik shaki va tasviri-grafigi
(3a-rasim):

z=—1+3i=2(cos %‘“ + isin 2T
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Mapledasturi

> restart; a:=-1; b:=sqrt(3); ¢ .= —1 6:=/3
>z:=atb*l; z:=-1+1/3

> polar(z); r:=abs(z); phi:=argument(z);

2 2
polar[Z, Tn] r=2 ¢:= Tn

> z:=abs(z)*(Cos(phi)+1*Sin(phi));

z = 2C0s[23—n] +21Sin[23—n)

> with(plottools):

L1:=arrow([0,0], [a,b],.1,.2,.3, color=green):
L2:=arc([0,0],1,0..phi,color=red):
plots[display](L1,L2, axes=normal,view=[-r..r,
-r..r],scaling=constrained); (3a-rasm)

]

Ay

—1+ V3; -
S R K

1

3-rasm. 3a-rasm.

z=—1+3i kompleka sonni algebraik va trigonometrik shaki bo‘yicha qurish dasturini tuzamiz:
Mapledasturi

> restart;

> a:=-1: b:=sqrt(3):

>z:=a+b*l; a:=Re(z); z:=-1+1/3

>b:=Im(2); a:= —1 b=3

> r:=abs(z); phi:=argument(z); =2 ¢ = 23—“

> z1:=abs(z)*(Cos(phi)+1*Sin(phi));

zl == 2Cos(2—n] + 21Sin[2—n)
3 3
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> with(plottools): Vz:=arrow([0,0], [a,b], .1, .2, .4, color=blue):
> Vza:=arc([0,0],.5,0..arctan(b,a),color=red):

> with (plots): Nugta: = textplot ( [ [a,b,'M(a,b)'] ], color = blue, align = Left, font=
[TIMES,ROMAN,14)):

> KSA: = plots[display](Vz,Vza,Nuqta, axes=normal,
View = [-r..r,0..r], scaling=constrained);(3b-rasm)

> with(plots):  Nugta:=textplot([[r*cos(phi),r*sin(phi),"M1(r,phi)]], color=blue,align=Left,
font=[TIMES,ROMAN,14]):

> KST:= plots[display](Vz,Vza, Nuqta, axes=normal,
view=[-r..r,0..r],scaling=constrained); (3c-rasm)

3)

M(-1,{3

-2

3b -rasm. 3c -rasm.

3-misol. Quyidagi kompleks sonlarni trigonometrik shaklda tasvirlang:
nz:3+J§haz:5h$z=—3

Yechish. 1) Z kompleks sonning modulini va argumentining qiymatini topamiz. Bu erda

a=3 b= \/§ ga teng, (1) formulaga ko‘ra topamiz:

r=3+ =\9+3=12=4-3=23.

Argumentini (2°) formuladan tg@p=—= g bo‘lgani uchun, Z = 3+ \/é I nuqta I chorakda
. _ \/§ T e . _ \/_ :
yotgani uchun ¢ = arctg 3% ni Hosil qilamiz. Bunda (3) formuladan foydalanib, Z = 3+ «/31

sonning trigonometrik shaklini Hosil qilamiz:

z=3++/3i =2\/§(cos%+isin%j-

2) Z =5l kompleks sonning modulini va argumentining qiymatini topamiz. Bu yerda

a=0, b=5 ga teng, (1) formulaga ko‘ra topamiz: I = \’02 + (5)2 =40+25=5.
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b_5 :
Argumentini (2) formuladan tg (0=a = 6 =00 bolgani uchun, Z =51 nuqta I chorak va II

chorak o‘rtasida yotgani uchun ¢ =arctg (%) = arctg (00)=% ni hosil gilamiz. Bunda (3)

formuladan  foydalanib, Z =5i sonning  trigonometrik  shaklini  hosil  qilamiz:

7 =5i :5(cos£+isin£j.
2 2

3) Z=-3 kompleks sonning modulini va argumentining qiymatini topamiz. Bu erda
a=-3, b=0 ga teng, (1) formulaga ko‘ra topamiz: I = w/(—3)2 + (0)2 =49+0=3.
Argumentini (2) formuladan g @ = % = % =0 bo‘lgani uchun, Z =—3 nugqta II chorak va III

0
chorak o‘rtasida yotgani uchun ¢ =arctg (—3)= arctg (0)=7Z' ni hosil gilamiz. Bunda (3)

formuladan  foydalanib, Z=-3 sonning trigonometrik  shaklini  hosil  gilamiz:
z=-3=3(cosz+isinrx).

Misoldagi 1) Z =3+ \/§ I; 2) Z =51;3) z =—3 kompleks sonlarni trigonometrik shaklni aniqlash
va geometrik tasvirlash.

Mapledasturi

> restart;

> al:=3: bl:=sqrt(3): z1:=al+b1*l; z7 =3 +1/3
> polar(z1); rl:=abs(z1); phil:=argument(zl);

polar(Zﬁ,%j rl =23 ol == %
> z1:=r1*(Cos(phil)+1*Sin(phil));

21 = 2ﬁ[Cos(£] +1Sin(£j]
6 6
> a2:=0: b2:=5: z2:=a2+b2*1; 22 := 51
> polar(z2); r2:=abs(z2); phi2:=argument(z2);

polar(S, %] r2:=35 ¢2:= %

> z2:=r2*(Cos(phi2)+1*Sin(phi2)); #z2:=evalc(%0);

22 = scos[%] + SISm[%)

> a3:=-3: b3:=0: z3:=a3+b3*I; z3 := —3
> polar(z3); r3:=abs(z3); phi3:=argument(z3);
polar(3,n) r3: =3 ¢3:=n
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> 73:=r3*(Cos(phi3)+1*Sin(phi3)); z3 := 3 Cos(n) + 31Sin(n)

Kompleks sonlarni vektorlarini qurish:

> with(plottools):

L1:=arrow(]0,0], [al,b1], .2, .4, .2, color=green):
Lla:=arc(]0,0],1.5,0..arctan(bl/al),color=green):

L2:=arrow([0,0], [a2,b2], .3, .4, .2, color=blue):

L2a:= arc(][0,0],.75,0..1*Pi/2,color=Dblue):

L3:=arrow([0,0], [a3,b3], .1, .3, .2, color=red):
L3a:=arc(]0,0],2,0..arctan(b3/a3)+1*Pi,color=red):
plots[display](L1,L2,L3,L1a,L2a,L3a, axes=normal,
view=[-3..4,-1..6]); (4 -rasim)

Kompleks sonlarning nugtalarini girish.

> with(plots): Nugtal:=textplot([[r1*cos(phil),

ri*sin(phil), ‘M1(r1,phil)‘]],color=blue,align=Right,
font=[TIMES,ROMAN, 14]):

> Nugta2:=textplot([[r2*cos(phi2),r2*sin(phi2),

'M1(r2,phi2)"], color=blue,align=Left, font=[ TIMES,ROMAN,14]):
> Nugta3:=textplot([[r3*cos(phi3),r3*sin(phi3)+1,

'M1(r3,phi3)"]], color=blue,align=Left, font=[ TIMES,ROMAN,14]):

> KST:= plots[display](KS,Nugtal,Nugta2,Nuqta3, axes=normal,view=[-8..8,-3..8],
scaling=constrained);

KST :=PLOT(...)
> display([KST]); (4 —rasm)

ME[S,%TL;J
]
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4 -rasm.

Xullosa. Maple dasturining imkoniyatlarini kompleks sinlar uchun qo‘llanishi o‘quvchida tasviriy
fikirlash, masalani yechishning programmalash va animatsiyalash imkonoyatini hamda kompleks
sonlarni koeffitsentlariga garab tez va aniq qurish va qo‘shishda Maple dasturini qo‘llash usullari
ko‘rsatilgan.

Adabiyotlar

1.

10.

11.

12.

Matpocos A.B. (2001). Maple 6. Pemenue 3agau Beicmieit matematuku u mexanuku. CI16. BXB-
[TerepOypr.

Mirzakarimov E.M. (2014, 2015). Maple dasturi yordamida Oliy matematika masalalarini yechish.
1, 2,3q, T. Adabiyot uchqunlari.

Mirzakarimov, E.M., (2021).Maple tizimida to‘g‘ri to‘rtburchakli membrananing erkin tebranishini
aniglash. Scientific Bulletin of Namangan State University 1(8), 3-9.

Mirzakarimov, E.M., (2022).To‘g‘riburchakli membrananing erkin tebranishini boshlang‘ich
shartlar bo‘yicha aniqlashda maple tizimidan foydalanish. Scientific Bulletin of Namangan State
University 1(1), 53-61.

Mirzakarimov, E.M., & Fayzullaev, J.S. (2020). Improving the quality and efficiency of teaching by
developing students* mathematical competence using the animation method of adding vectors to the
plane using the maple system. Scientific Bulletin of Namangan State University, 2(9), 336-342.

Mirzakarimov, E.M., & Faizullaev, J.I. (2019). Method of teaching the integration of information
and educational technologies in a heterogeneous parabolic equation. Scientific Bulletin of
Namangan State University, 1(5), 13-17.

Mirzaboevich, M.E., & Ugli, E. M.l. (2021). Using Maple Programs in Higher Mathematics
Triangle Problem Constructed on Vectors in Space. Central Asian journal of mathematical theory
and computer sciences, 2(11), 44-50. Retrieved from
http://cajmtcs.centralasianstudies.org/index.php/CAIMTCS/article/view/123

Mupzaboesny,M.0., &HUcmounmxonosuu, ®.JI. (2021). Beimonuars Jluneitnsie Onepanuu Han
Bekropamu B Ipoctpanctee B Cucreme Maple. Central asian journal of mathematical theory and
computer ciences, 2(12), 10-16.
http://cajmtcs.centralasianstudies.org/index.php/CAIMTCS/article/view/137

MupzaboeBnu,M.3.,(2022). Hcnons3oBath Cucremy Maple s Omnpenenenuss CB0oOOIHBIX
Konebanuii IIpsmoyroneroiit MemOpansl [Tpu Hawaneueix Ycenosusix. Central Asian Journal Of
Mathematical Theory And Computer Sciences, 3(1),9-18.
https://cajmtcs.centralasianstudies.org/index.php/ CAIMTCS/ article/view/148

Fayzullayev, J. 1. (2020). Mathematical competence development method for students through
solving the vibration problem with a maple system. Scientific Bulletin of Namangan State
University, 2(8), 353-358.

Mirzaboevich, M. E. (2021). Using Maple Programs in Higher Mathematics. Triangle Problem
Constructed on Vectors in Space. Central Asian journal of mathematical theory and computer
sciences, 2(11), 44-50.

Fayzullayev, J. 1. (2021). Fundamental fanlar yordamida texnika oliy ta’lim muassasalari
talabalarining kasbiy kompetentligini rivojlantirish. Oriental renaissance: Innovative, educational,
natural and social sciences, 1(10), 454-461.

. . . LABORATORIUM
Kielce: Laboratorium Wiedzy Artur Borcuch %%Q WIEDZY

Artur Borcuch

Copyright © 2024 All rights reserved International Journal for Gospodarka i
Innowacje This work licensed under a Creative Commons Attribution 4.0


http://cajmtcs.centralasianstudies.org/index.php/CAJMTCS/article/view/123
http://cajmtcs.centralasianstudies.org/index.php/CAJMTCS/article/view/137
https://cajmtcs.centralasianstudies.org/index.php/%20CAJMTCS/%20article/view/148

International Journal of Economy and Innovation | Volume 45 | Gospodarka i Innowacje

13. Mup3zaboesuu, M. D. (2022). Coznanue koppensinonHoi Tabiuiel B cucteme maple. Central asian
journal of mathematical theory and computer sciences, 3(10),1-7.

https://cajmtcs.centralasianstudies.org/index.php/CAIJMTCS/article/view/236

14. Mirzakarimov, E., & Yo‘ldashaliyev , A. (2023). Tekislikda Vektorlar Ustida Qo‘Shish Amallarini
Maple Tizimida Bajarish. Research and Implementation.

usBieueHo ot https://fer-teach.uz/index.php/rai/article/view/834

. . . LABORATORIUM
Kielce: Laboratorium Wiedzy Artur Borcuch %%’3 WIEDZY

Artur Borcuch

Copyright © 2024 All rights reserved International Journal for Gospodarka i
Innowacje This work licensed under a Creative Commons Attribution 4.0


https://cajmtcs.centralasianstudies.org/index.php/CAJMTCS/article/view/236
https://fer-teach.uz/index.php/rai/article/view/834

