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Kompleks sonlar
va ular ustida
amallar

Fan nomi: Hisob (Calculus)



REJA:

1. Kompleks sonlar haqgida dastlabki ta'riflar

2. Kompleks sonlar ustida asosiy amallar

3. Kompleks sonni darajaga ko'tarish va kompleks sondan ildiz
chiqarish

4, Mustagqil yechish uchun misollar




KOMPLEKS SONLAR TA'RIFI




KOMPLEKS SONNING GEOMETRIK TASVIRID

Z :@@ z = a+ bi kompleks son anoduli <= |z| }

Y kabi belgilanadi, r = Va2 + b2
| —_— .
e
} z = a + bi kompleks sonning argumenti
Imz_| <7 : ¢ = arg z belgilanadi,
COSQ =2 Sing =20< Q<21
O I a x r r

e Z
QZ; a@ = a — bi ko'rinishidagi kompleks sonE\rLB zaro qo'shma
ompleks sonlar deyiladi.Masalan, z =2 + 3i Z = = I3



KOMPLEKS SONNING KO‘RINISHLARI
1. Vektor ko‘rinishi:

2. Algebraik korinishi (7 = x + iy

3. Trigonometrik ko‘rinishi @T‘_(Cos/(p-l-l sinm
4. Ko'rsatkichli ko'rinishi :(z = 7 e@




KOMPLEKS SONLAR USTIDA ARIFMETIK AMALLAR

1. a‘@ +(di) = (a+ o)+ (b +d

Z4 =® Zy —r\\7! (3,61)sonlarini qo‘shing.
@_( 0,13+ 20) + (7 +3,60) = (=0,13+7) + (2 + 3,6)i =

6,87+ 5,6

2. @ i)~ @)= @=0) + (b=
z1 = 13 — 7i)va z2 onlarlnl ayiring.
2wz, = 13@ (@@ (13 = (=5)) + (=7 — 4)i =

— 111




KOMPLEKS SONLAR USTIDA ARIFMETIK AMALLAR

eOReAL +R Al L= -

3. (a + bi) c+l—(ac—bd)+(ad+bc)l

zy =3+2ivaz, =7+ 6i sonlarini ko' paytlrlng

212, = BF20) - (7£60) =3-7+3-6i+2i-7 +2i-6i

= 21 + 181 + 141 +12(0)>=(9)+ 32i

a+bt) ac+bd ‘2 pc—ad .
4. +dfy c2+d? T
@onn'@f_’@onga bo‘ling.
2—i (2= 0D(-3==2i) 6F4i+3i-2=8-1

=342 (=3+20)(=3-2i)  (-3)2 - (20)? 13




Masalalar yechish

Quyidagi sonni trigonometrik va ko‘rsatkichli

ko'rinishga keltiring:/z — 9 _,/
Yechish: Dastlab r va ¢ ni tapib blamiz: Gﬁ

v

V3

2)2—\/3#3—% i
_ & ooyt ﬂ)
Vehig 4”%@” 5




KOMPLEKS SONLAR USTIDA ARIFMETIK AMALLAR

Trigonometrik ko'rinishdagi kompleks sonlarni ko'paytirishni

wi{/
zy = 11(cospq +ising;), z,=T715(cos@, +1ising,)

Z1 * Zy =@cosg01 + 1 sing;) -@(coscpg + i sing,) =

=r1,- 13 * ((cos@, - cos@, — sing, - sing,) +
+1i - (cosgol - Sin@,+sing - COS(PZD.

o —_—
@-22 =11 13 (cos(@1 + @) + isin(e; + <p2))3

Z1 =@(co@+ i Si&70 ), ZZZ@COSZS +i5in25°)

—

77 = 6 4(cos(70° + 259) + isin(70° £ 25%) =
=24(c0s95° + i 5in95°)




KOMPLEKS SONLAR USTIDA ARIFMETIK AMALLAR

Trigonometrik ko'rinishdagi kompleks sonlarni bo’lishni garaymiz.
z1 =1ry(cos@q +ising,), zy=r1y(cos@, +ising,),

Z1 ri(cos@q + i sing,) N (Ml)(c__wb" —1 Sm§02)

z, 1,(cos@,+ising,) 1 (coscpz + i sing,)(cosp, — i Smgoz)

r; (cos@q - cosp, + sing, - sing,) + i(sing, - cosp, — cos@, - sing,

Ty cos?@, + sin?g,

Z r
1_ 1 (COS@ + i sin(p, — QDZ))

21 :@(cos70° + i Si), Z;= @) cos25° + i Su@)

Z— = — (cos(70° 25°) + i sin(70° — 25° )) .5 (€0s45° — i sin45°)
2




Kompleks sonni natural darajaga ko‘tarish

z = r(cosp + i sinp) kompleks son uchun vn € N soni uchun
Muavr formulasi:

\
mcp + i sing)™ = r"™(cos(n@) + i sin@) |

(z = 3N cos059+ i sinf159) kompleks son 4-darajasini toping:
z* = iﬁ(cos(f@ﬂ + i sin(4 - 15°)) =81 (cos@l— i Sin =

1 +/3) (81 _
co1(3+058) {2 v E) >

Javob: % (1++3i)




Masalalar yechish
Z =@~@ kompleks sonning@darajasini toping.

Yechish: Dastlab trigonometrik ko‘rinishda yozib olamiz:

2 . P
(1) (‘ﬁ) = iti=Vi=1" @=-"=300
Q A
(cos3000° + i sin30600°) = 1 (cos120° + i sin120°) =

V3
— l
2 2




Masalalar yechish

(1 + )1Y? ifodaning giymatini toping.

Yechish: (1 + 1)@ (-)50 = (1/+ﬂ+

@50 _




Kompleks sondan ildiz chigarish

Kompleks sondan natural tartibli ildiz olishni ildiz tartibiga teskari
giymatli darajaga oshirish sifatida gabul gilish mumkin. Bunda ham
Muavr formulasidan foydalanib quyidagicha formula xosil qilish

mumkin
1 1

1 1 1
Nz = zn = rn(cosp + i sinp)n =

1( ((p + an) - (cp + an))
= rn| COS + 1 SIn
n n

Bu formulada k o'rniga 0, +1, +2,.... giymatlarni qo'yib turli
ildizlarni topamiz.




Masalalar yechish

(

z=1-(cos60” +1sin60°)

1 1 .
1 1 60°+2wk . . 60° 1=

Nz = z4+ = 13 (cos . | " |
k=0 zy =cos15°+isinl5° -1 5in195°

k=1 zy = cos105° + i sinl105° -1 sin285°




Uyga vazifa

MUSTAQIL YECHISH UCHUN

MISOLLAR
ol 5148
Z, Z:‘? Zl+Zz_? Zl _? =




