DEPARTMENT OF MATHEMATICS

AHMADU BELLO UNIVERSITY, ZARIA

b Raf

FIRST SEMESTER EXAMINATION 2023/2024

MATI 307: COMPLEX ANALYSIS 1
DATE: April, 2024

INSTRUCTIONS: ATTEMPT ANY FOUR QUESTIONS

1. Ifzis a complex variable, prove the following identities:
(a) sec’ z=1+1tan’ z

TIME:

(b) sin(z, + z ) =sinz, cosz, +cosz, sinz,

(¢) cosh(z, = z,) = cosh z, cosh z, —sinh z;sinhz, (d) coth™ 3 :_;_In[z t i]
Z -
ATy e z - : ) L SR _
2. (a) Evaluate the following limits (i) lim————-—( £z (ii) |1m_z =~ (iii) lim 2n 3'1
=2 2z+1 =4 7 =5 n—a 24

H - . - I3 . * : -
I’(b) Prove that a single valued complex function f(z)is continuous at a point z,if and only if

- lim f(2) = /(z)

TR

3z -22° +822-2z+5

(c) Investigate the continuity of f(z) = z—i

4+4

forz#i

Jorz=i

2 HOURS

atz =1,

3. (a) Prove that if f{z) is continuous in a region, then the real and imaginary parts of f{z) are also

continuous in the region.

= ~(b) (i) Prove that lim (k]
i no 2+ 30

(20 Disfnguish bervacen absolute and conditional corvergence of series.

L.

=1 (ii) investigate the convergence of )

-

n=0 (Z ""j)n*]

4. (a)Prove that if Z z, converges to A and Zw,, converges to B, then Z(zn —w, ) converges to

n=l n=l

A-B

n=|

o
(b) Prove that if a series of complex numbers Z z, converges, then necessarily, limz, =0.
- i=red

n=l

- (c} (1) Prove that lim é‘_’ =0 if |7 <1 (ii) Evaluate lim(dn +1-

5. (a) Derive Cauchy Riemann equations in Cartesian form.

V)

(b) Investigate the differentiability of the following complex functions

o O f=x+p’ () 9=y -ix

4: (a) State and prove the Cauchy’s Integral Formula

(b) Use the formula or otherwise to evaluate the following integral

f ze™ +1

Yo -) z where C: rectangle —-2<x<2;
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