
c"ryz sxeg

miqcpdnl zeakexn zeivwpet

zeipenxd zeivwpet .zeihilp` :5 dzik libxz

.f(z) = xy + i(x2 + y2) divwpetd dpezp .1

dcewp s`a zihilp` dpi` f ik e`xd (`)

.dcewp s`a zipenxd dpi` v = x2 + y2 ik d`xp

vxx + vyy = 2 + 2 6= 0 ok`

ziy`xa dxifb f ik e`xd (a)

ziy`xa C.R ly meiw wecap

ux = y, uy = x, vx = 2x, vy = 2y

.uy(0, 0) = −vx(0, 0) = 0 e ux(0, 0) = vy(0, 0) = 0 okle

z 6= 0 dcewp s`a dxifb dpi` f ik zeyxetn e`xd (b)

`l f ′(z) ik leabd zxcbd itl d`xpe f(z) = <(z)=(z) + i|z|2 meyxp
leaba opeazp .z 6= 0 lkl zniiw

f ′(z) = lim
∆z→0

<(z + ∆z)=(z + ∆z) + i|z + ∆z|2 −<(z)=(z)− i|z|2

∆z

dnecnd wlgd xear mi`znd leabd z` meyxpe ∆y = 0 gwip

lim
∆z→0

|z + ∆z|2 − |z|2

∆z
= lim

∆z→0

(
z + z

∆z

∆z
+ ∆z

)
=

= lim
∆x→0

(
z + z

∆x

∆x
+ ∆x

)
= z + z = 2<(z)

lawpe ∆x = 0 gwip zrk

lim
∆z→0

|z + ∆z|2 − i|z|2

∆z
= lim

∆y→0

(
z + z

−i∆y
i∆y

− i∆y
)

= z−z = −2i=(z)

daiaq s`a dxifb dpi` `id ,ziy`xa dxifb f y zexnl ik al miyp
my mb zihilp` dpi` okle ziy`xd ly

1



:htyn

.=(zn)→ =(z0) ;<(zn)→ <(z0) mm` zn → z0

:dgked

xnelk zn → z0 ik gipp :` oeek
limn→∞ |zn − z0|2 = limn→∞ |<(zn) − <(z0) + i(=(zn) − =(z0))|2 =

limn→∞(<(zn)−<(z0))2 + limn→∞(=(zn)−=(z0))2 = 0

.limn→∞<(zn) = <(z0), limn→∞=(zn) = =(z0) okle

xnelk ,=(zn)→ =(z0) ;<(zn)→ <(z0) ik gipp :a oeek

,limn→∞ |zn−z0| ≤ limn→∞ |<(zn)−<(z0)|+limn→∞ |=(zn)−=(z0)| = 0
.limn→∞ |zn − z0| = 0 okle

.miiw `l zn = in xy`k limn→∞ zn ik e`xd .2

.arg(zn) = nπ
2

mod(2π), |zn| = 1 okle zn = cisnπ
2

meyxp

limn→∞ zn ,ok lr .miiw `l limn→∞ arg(zn) eli`e limn→∞ |zn| = 1 ,zrk
.miiw `l

.qpkzn
∑∞
n=1(1 + i)n/2n xehd m`d ewca .3

:hlgda zeqpkzd wecap

okle
∑∞
n=1 |(1 + i)n/2n| = ∑∞

n=1

√
2
n
/2n =

∑∞
n=1(1/

√
2)n <∞

.
∑∞
n=1(1 + i)n/2n <∞

.1/(1− z) enekqe qpkzn
∑∞
n=0 z

n ixhne`bd xehd |z| < 1 lkl ik egiked .4

miiwlgd minekqd zxcq z` meyxp

zrk .sn =
∑n
k=0 z

k = (zn+1 − 1)/(z − 1)

.limn→∞ sn = (limn→∞ zn+1 − 1)/(z − 1)

lkl |zn+1| = |z|n+1 → 0 ,zn`a .limn→∞ zn+1 = 0 ik ze`xdl x`yp
.epniiqe |z| < 1

2


