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i. in

By Cauchy -Riemann equation , t is entire .

(b) u×= sinhx cosy vx-rcoshxs.my
my = - wshxs.my Vy = sinhx cosy

By Cauchy -Riemann equation , t is entire .

(c) ux = e-Ycosx ↳ = e-Jinx

my = - e-Jinx Vy=e⇒wsx

By Cauchy -Riemann equation , t is entire .

1dL fiz , = it-4 e-
+e-"

Let gix) = e-
+ e- it = e-'cosy - i.e-tiny

i. = ucx
, y) t i vi.y) .

Clearly ,
E- 2 is entire . Therefore , ¥ g is entire ,

then f is entire
.

↳ = - e-
"

cosy Vx = e-tiny

uy=
- e-+sing Vy= - e-Xcosy

By Cauchy -Riemann equation , g is entire .

Hence
,
t is entire .
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2.la/Ux=YVx=oUy=XVy=I
By Cauchy - Riemann equation , t is not differentiable

unless 2- = I .

Hence
,

t is nowhere analytic .

(b) 4=24 Vx = 2x

ily = 2x Ny = -2g

By Cauchy - Riemann equation , t is not differentiable

unless 7=0 .

Hence
,

t is nowhere analytic .

(c) fiz, = eye
"
= ehosxties.mx

↳ = - eYimx N×= e
'
cos×

my = e%osx Ny = e' imx

By Cauchy - Riemann equation , t is nowhere

differentiable .

Hence
,

t is nowhere analytic .

I

7
.

Let fat = UH , y ) tink ,y ) .

Since t is real - valued , VEO .

Since f is entire , Ux=Vy ⇒{
uy= -#⇒

by C-R equation .

Therefore
,

u = constant
.

Hence
,
f I constant . I
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t.la/expl2I3ai)=e2.e-t3
" "

= e
'

. ETI
= e
'
- H )

= - e
'

(b)
expc If

"

I = ii. e
= e

's
. +fit

=
it is

(c) explz tail = it - e
"

= eZ . I-1)

= - it
.

A

3
. fiz , = expE = explx - iy ) = e'cosy - iexs.my .

↳ = e'cosy Nx= - e'sing

my =
- tiny Vy= - e'cosy

By Cauchy - Riemann equation , t is nowhere

differentiable .

Hence
,

t is nowhere analytic .

II



lo la, eZ=e"" = ekosytiexs.my .

Since ef is real , e 's .my =o .

Then s.my =o .

Hence
, y=na where ntz

.

(b) Since et is pure imaginary , e'cosy =o .

Then cosy =o .
Hence

, y= +nI where NE2
.

A

13
. Let giz)= ix.g) tiVix , y)

= e
"""
lcosvix , g) tisinux.gl)

= eulx.yttivlx.gg
fit)

=e

Since f is analytic ,
so is g .

Then and T are both harmonic
.
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1 . (a) log I - ei) = Log ( e - ti))
= Log (e. e-%)

= log le
' - E ' )

= I -



(b) Log It- it = Log IN E-Ii ) )

= hogtie i

)
= hi -
= three -

'

Ii

II

5cal (e if = e = I

(e¥"He i=eEi= ,

foyle ) = boyle
"""1=4+4111

,
NE2

.

foyle
i

) = eagles """ 'I = tent hi ntilt hi
,

NE2
.Hence

, beylik ) = lntfkii
, NE2

.

(b) tzbgi = flange Huai
,

= fifthHi , NE2

= fifth )Ti ,
NE2

= log 1 by cat .

A



P 103

2. cat till = (e
-EY '
IT

= e
-2

(b) [ It - I it]
""

=( e. e- 5%13
"

4-Jai )l3Ii )
=e

31 I -1212
=e

292
= - e

"I ltiiti-f.ie i )
"

= (either
- y4i

= e
Titch,

= e
" [ cost2h21 think 21]
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