DEPARTMENT OF MATHEMATICS
AIIMADU BELLO UNIVERSITY, ZARIA

FIRST SEMESTER EXAMINATION 262472025
MATH 307: COMPLEX ANALYSIS |

DATE: April, 2024 Tanid: 2 Houks

INSTRUCTIONS: ATTEMPT ANY FOUR QUESTIONS

(a) If 7 is a complex variable, prove the following identitics:

i : ; i ’ 1 14z
(i) sin(z, 4 z,) = sinz, cos z, +cos z, sin z, (i) tanh™' z = 311{1 )

— &

(b) Prove that a single valued complex function f(z)is continuous at a point z,if and only if

lim £(2) = /(z0)

(a) Evaluate the following limits (i) l'un et (i) lim — +—81 (ii1) lim i 1_ Mgt
2= - 2z—i =4z =0f n=% 2 -im—Z
3z ~22° +822-22+45 :
(b) Investigate the continuity of f(z) = z—i Jor 231 atz = i.
\ 243 Jorz=1

(c) What happens in the case of question 2{(b) above if the value of f{z) at z = i is 4 + 4i

(a) Prove that if /(%) is continuous in a closed and bounded region, then it is bounded in the region.

a7 —Ti = (z-1
(b) (1) Prove that hm— =] (1) investigute tte coive gen oo of ‘ )" =
n=s 2n 4 5i ol (., i)
(1) Distfag dsk Detwers: abaoliie s condlinaad! cmandg snes ol atles

(a) Prove that if "z, convergesto Siand ) w, converges to S, then  (z, —w,)converges to

n=] =1 =1

Si- 82

: YR
(b) Prove that the series]+ z + 2% + z* +....... converges to e if |2 <1. Is the convergence
5z

uniforin? Prove yud As>Gition.
Rl T . S e
(c) Evaluate lim\w'n - vin+1]

N=sea *

{(a) Deiive Cauchy Ricmuri equations in Caricsian form.
(b) Investigate the diffe Ll(‘ll‘l:.mllit}' of the follov vmg complr‘x functions

() f(@=x+iy? =7 (i) f(D=py -’ +5 (i) f(2)=|o"+9

(a) Let/(z) be analytic everywhere on and within a closed contour C, positively oriented. If zois a

16,

point within C, prove that [ (2z,) = I

(b) Use the result in 6(a) or otherwise to evaluate the following integral

3z =
§ = t A dz where C: rectangle —3<x<3; kst <y< S
¢ (z=5)z* -1 2 2
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