
Homework3soketimsp.SI
:

2.) Use the definition of limits to prove that tziyz.laztbl-az.tt

let E > O
. Choose S -

- Ea .

If I z - Zola 8
,

then

I flzt - I azoth ) ) =/ aztb - azo - b ) = a Iz - Zo I L as = a Ea = s

5.) show f # = ( ¥12 has a value of 1 at all nonzero

points on the real and imaginary axes
,

but  it has

a value of  - I at all points on the line y
= X

.

Show that lez'S Fez ) does not  exist .

• On real axis
,

Z  = X ti O
.

Thus 1¥72 -

-

'
= I .

• On imaginary axis
,

Z  = Otiy
This 1¥)

'
= f¥yp= fit .  - I

• On the line y=X ,
E- Xtix

this EET .

. C
'

=L iii. f- KIEF it

Since ¥4
'

→ I as 2--70 along the redlimagvay axes

and ( ¥14 - I as z→o along the line y=X ,

¥70 ( ⇒
'

PNE .



4.) Use the theorem in Section 17 t show that if TH -

- EEIIA ,

where Cad - be # O)
, then

(a) HEE TCH = - if c= O

(b) Ling TH = E and tizz#
TH -

- A if c # O
.

(a) If c- O
, then TCZ ) = Edztba . Since ad to

,
a

,
d # O

Now ¥Fo¥⇒=¥q¥ze=¥Fo ad¥z= O since a # O
.

By the theorem
, h¥zTH= A

lb) . Eso THz ' -
- ¥ .

adf.IE#--E=oacIbIz--az

By the theorem
, Linz TH -

- az

• IF.az#zi--zhiEaEEtfb--aoIb=0sinead-bc*o.

By the theorem
, hzy.ec TCH -

- x .

p .
61

Tlprove that if w
-

- E
, then died -

- 2W

de
= him fh-ts.az#fH=hs'zm,ofttsszTz-E=hjzfo2ZsZzZT

AZ
sz -70

= him ZZTSZ  = Zz
.

SZ -70

2.) Find the derivatives of (b) fC⇒=C2Eti)5
,

(d) f # = CHILI
"

(b) f
' H = 512 Eti )

"
( 42-1=20242 Eti )

"



(d) fYzI=f4CHEP2z7E
- Zz I HEY

-

z4
3

=

Sz3(lt¥74
2-4

=

2(3E-DCHz
z3

8.) cat Show that fth -

- Retz is not differentiable anywhere

let E- Xtiy

,
ZE Xotiyo ,

AZ -

- Z - Zoo = C x - xdtily -

yo) -
- DX  tidy

Then fyzd = him
fftotsZI-fftd-limxotssxz-XI-hi.gg

.
z

SZ -20 DZ Sz -70

As Dz -70 along the line DEO
, ¥z=O

As sz  → o along the line sg-O.bz#--s?ITsy-- ¥ =L

Thus ftzdjfizmossztdoes not exist .

p :

1.) Use the Cauchy - Riemann equations to show f does not

exist at any point if (a)

fCzt-ICdfCzk2xtixy2@fLzI-E-x-iy.LetuCx.y) = X
, vcxiy ) =

- y .

Since Ux =/ # t -
- Vylxy )

,
the Cauchy - R . nann equations

are not satisfied . Arms f '

Cz) does not  exist anywhere.



(c) fft ) -

- 2x : ixy
Let ucx . g) = 2x , Way )=xy ?

Then ax = 2
, Vy

-

- Zxy , ay
-

- O
,

Vx = y
'

Thus if f
'

exists
,

then ① 2=2 xy
② 0=52

Now ① ⇒ y=O ,
which contradicts ①

.

Thus f
'

never exists
.

8.) (a) Let Flay ) be a function of 2 real variables and let E-  xtiy .

Derive the formula III = off feet Fyffe -
- If tiffs)

since X=Zt and y= ZEE ,

DIE = It , dot =
- ÷ = iz

By the chain rule
,

8¥ = II feet IF d¥=IFfHtoIylE=zlo¥ti¥ )

(b) Define d⇒=tz ( dat  i # .

Show that if flzt-ucx.yltivcx.gl satisfies the

Cauchy- Riemann equations ,
then IIe = O .

If f satisfies the C. Regas ,
then Ux = Vy , Uy= - Vx

Trees

IIe
.

- If t  iffy) =L ( ( uxtivx ) ticuytivyl )

=L flux - Vy) til Vxtuy ) ) = tzlotilo ) = O
.


