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Complex function w = f(z) =U(x,y) +iV(x,y)

Example 1: Separate each of the following functions into real and

imaginary parts , or in other words

Find :
U(x,y)and V(x,y) suchthat f(z) =U+1iV

(8)f(2) = z (h) f(2) = Inz
(b) f(z) = 2% —i @) f(2) = €3
() f(z) = 2z% - 3iz () f(z) = sin2z
A f (@) =2+ (K) f(z) = cosz
0 f(2) = =2 Wf(2) = 2*
M f2) == (m) f(z) = z%€%
0)f(2) =z (n) f(2) = sinhz
Solution
(@ f(z) =z

f@=x+iy » ulxy)=x ,v(xy)=y
() f(z) =2z*—i
f@) = (x+iy)? —i
f(2) = x% + 2xyi —y? —i
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f2)=(x*—y*)+i2xy—1)

\_Y_I

Ulx,y) V(x,y)

() f(z) = 2z* - 3iz
f(z) = 2(x +iy)* — 3i(x + iy)
f(2) = 2[x? + 2xyi —y?] — 3xi + 3y
f(2) = 2x% + 4xyi — 2y? — 3xi + 3y
f(2) = %2x2 — 2y? — 3y’) + i (4xy — 3x)

|

Ulx,y) V(x,y)

z%241

@ f(z)=z+-  thesameas (e)f(z) =
Method i1
f(@)=@x+iy)+

V4

1 X — iy
(x+iy)xx—iy
x — 1y
x?% 4+ y?

(x+iy)=(x+iy)+

1
f(z)=z+; =x+iy+

X

. y

f(Z) =Xt x2+y2 t1 (y N x2+y2)
N px(xf+y?)+x L y(x2+y?)-y
f(x+l}’)— [ x2+y2 ]+l[ x2+y2 ]

L
I
Ux,y) V(x,y)
Method#2
B , 1 (x+iy)?+1 x?+2xyi—y?+1
f(Z)_(x+ly)+(x+iy)_ (x+iy) x + iy
2_.,2 . o
Z+l _ (x“—y +.1)+2xyl Xx l.y
z X+iy xX-ly Continue

f(2) =

2
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Method#3
This problem can be sovled with the aid of complex conjugate of
z,l.e.
f@=z+;
z%2+1 z?+1 _ z
F@ =" 5 @)= x?
z’Z+z z°Z+zZ
@ = zZ2  |z|? OO

Then substitute z=x+4+iy in above equation ...what about the

result. DLEUESS!T.

0 f(2) =

1—(x+iy)_(1—x)—iyx(1+x)_i3’)
1+(x+iy) (A+x)+iy”  (1+x) —iy)

(A=-0A+0—-iyd+x)—iy(l—x)—y?

flx+iy) =

(1+x)2 + y?
_1—x*—iy—xyi—iy+xyi—y?
(1+x)% + y?
1-x*=2iy—y* 1-x*—y*—2iy
(14 x)% + y? (1+x)?% + y?

1—x2 —y2 2y

(@) = Torr e
\_Y_' \\‘_Y_’
Uxy)  V(x)
@ f(2) =z
flx+iy) = (x+iy)"?
Orin polar form ,since z =re - z =r[cosh + isinb]

Then
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0+ 2k 0 + 2k
z/m = r”"[cos( n) + isin( 7T)]

k=0,n=2, r=x2+y%2, 0=tan"(y/x)

Nz =2zY2 = (x% + y2)1/2 [cos (g) + isin (g)]

Where
X
x =rcosf , cosf =—
r
y =rsinf , sinf = %
X .y 1 .
. _ ,1/2 — 172 A
Vz=1z ri i 2\/?[x+ly]
1 X y
1/2 — + . — + .
z 2(x2 + y2)1/2 [x ly] 2(x2 + y2)1/2 lZ(xZ + y2)1/2
U(x,y) V(x,y)
(h) f(2) = Inz
Since, Inz=Inr+i6
U(x,y) = Inr
Vix,y) =0

Since

r=yx2+y%2 , 6=tan"1(y/x)

Inz = In(x* + y)? + i tan"'(y/x)
1
Inz = Eln((x2 +y2) +itan '(y/x)
UCx,y) =3In(C +y)  and  V(xy) = tan (/%)

(i) f(2) =€

e3lZ — e3l(x+ly) — e3lx—3y — ele X@

= e ¥[cos(3x) + i sin(3x)]
4
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e3% = e73Y cos(3x) + i e 3sin(3x)]

Ulx,y) = e ¥ cos(3x) & V(x,y) = e ¥sin(3x)

() f(2) = sin(22)
flx+iy) =sin2(x+iy) = sin(2x + 2iy)

= sin(2x) cosh(2y) + i cos(2x) sin(2y)
sin(2z) = sin(2x) cosh(2y) + cos(2x) sin h(2y) L

Where ,

sin(iz) = isinh(z)

(k) f(2) = sin(2z)
Method #1
Let, f(z) = cosz
f(x+iy) = cos(x + iy)
OB ¢ Ol g Jeals plai s pladinly
Cos(x + iy) = cosxcos(iy) — sinxsin(iy)

Cua ) Akl J)sall (e day 3 A8e cllia ) ¢ Aaiall J)gall & gam g 8 Uglus U K3

sin(iy) = isinhy
cos(iy) = coshy

Method#2
f(z) = cosz

1, . . cpslaa sp LS
co0SzZ = E(elz + e“Z)

c‘;sdm;jcamc\z\jd\.ud\_j fo-ﬂ—iy U‘cuéﬁ,ﬁ*m-’,}

1, . . L 1. . )
cosz = — (el +y) 4 o=i(x+¥)) = _[giX o=V 4 o~iX ¥
=X )1 |
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= %[e ~Y(cosx + isinx) + e¥ (cosx — isinx)]
=5 [eYcosx + ie Ysinx + eYcosx — ie¥Y sinx]
¢ groaid ¢ Lpiany ae LAl 5 Lecany ae Aidall o] 2 xand (Y
cosz == [(e™cosx + eYcosx) + i(e Vsinx — e¥sinx)]
Sl Janic AdLal) o 3 gaaeall o) jaV) o & yida Jale AL

cosz = -[cosx(e? +e™¥) —isinx (e¥ —e™¥)]

,'
/ /’, ¢ O\ L‘-’
/ 1 /
sinhz = E(ey —e™)

1
\ coshz = E(ey +e7Y)

N |-

c0sz = cosxcoshy — i sinxsinhy ¢ QU ajle
() f(2) = z*

Let, w =z%

Inw = ln(z?) = zln(2)

w = e?lnz
Then,
W = e@+MInCx+iy)
Since,
In(z) = Inr +i6
Or,

In(z) = In\/x%2 + y2 + itan"1(y/x)

W= e(x+iy)[%ln(x2+y2)+i tan~1(y/x) O
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1
. W = ei

xin(x?+y2)=y tan" (y/x) o i Bin(x?+y?)+x tan™ (y/x)
m)  f(2) =z%*
flx+iy) = (x + iy)2e2®+)
= (x2 —y2 4 2ixy)e?* x 2
= e**[(x? — y? + 2ixy)] X [cos(2y) + isin(2y)]
z%e? = e?*(x% — y?) cos(2y) + i e?*(x% — y?)sin(2y)]

+ i e?*(2xy) cos(2y) — e**(2xy)sin(2y) ‘o

@




