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MSc DEGREE EXAMINATION MAY 2024
(Second Semester)

Branch - MATHEMATICS
COMPLEX ANALYSIS

SECTION-A (10 Marks)

Answer ALL questions

Maximum: 75 Marks

ALL questions carry EQUAL marks (10 x 1=10)
Module | Question | ; i K i
| No. | No. | Shuistion | Level =
( 1 | The cross ratio (2,,2,,2;,2,) is the image of z, under the linear i
| 5 1 | transformation which carries z,,2;,2, into ...... { K1 | COl
f ' ) 1,0,0 b)1,0,% ¢)1,0,1 d)0,1,0 .f
i = ! ‘
| { ; The line integral is defined as I f(2)dz=....... l
|1 | 7 f
i i b h ;
| 2 (o [fem0d b) [ f@)at | x1 | cor |
? | ![ : ) | ‘
| | c) Iz'(t) dt d) J.f(ff(f))-'f«"(t)dr
| i a 0
B ; Which of the following is called Laplace’s equation ? .
| 2 2 2 |
| ia)alj+§-"2i=0 b)af+iai‘-=
; 3 | & o oy Ki | CO2
1 2 2
L ax ay- ax ay 1 —|
{ 2 " Which of the following is the Poisson integral ? l. 11
'! | i 2x 8 25 8 [ 1
| | a) — | ReS—=d0 b) [ ReZ5—U(0)d6 |
| L4 iy &E g ¥ 8 K2 | CO2
i 2x a8 2x g
| ] e [ReS—U@O)0 9 A | Re22U(0)d0
| i BTG & =% R & =2
| } | T(z)[(1-2)=
l l : a) sinzz b) cosmz c) _” d) = e a3
| 3 - sinz COS T2
¢ 1~ 2% & . | K1 | CO3 |
| 1 a) sinz b) cosz c) log(1+2) d) logz | #!
' Which of the following is the Schwarz- Christoffel formula? |
H W n k w
i La) Fon) =C[[Tow ™ dw+C’ b)F(w):CJI'[(w—w,,)*ﬁ»dw+C'
i k=l k=1
} 7 ' ' Ki | CO4 !
| w pn LA |
i | o) Fony=C[Tow-w) P adw &) Fw)=C[T[ov—w) % dw+C'
0 k=l 0 k=1
| P | An analytic arc determined by ¢(¢) is regular if
1 8 laye=0 be®=#0 )0 d) (t)=0 K2 | CO4
: i |
L ‘ l A nonconstant elliptic function has equally many poles as it has ....
! 9 | a)points b) regular ¢) poles d) zeros | K1 | CO5
i & ]
! ! The period of €’ is
; 10 | JeP K2 | CO
1 | | a) 7 b) 27 o) d) 27i o
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SECTION - B (35 Marks
Answer ALL questions

ALL questions carry EQUAL Marks (5x7=35)

' Module | Question K
| i 1
‘_ No. No. Question Level cO
If the line integral I pdx+qdy, defined in Q , depends only on the end
! y
| 11.a. points of 7 , then prove that there exists a function U(x, y) in Q with the
: partial derivatives & = p, o =q. K3 cot
ox dy
| (OR)
| 11.b. | State and prove Liouville's theorem.
1 ! x
+ i ‘
; 12.a. Evaluate , @d»l,
| | . J; a+coséd
2 o) K4 | CO2
If wand wu, are harmonic in a region €, then prove that
12.b. L u, * du, —u, *du, =0 for every cycle y which is homologous to zero in
| Q.
13.a. State and prove Hurwitz theorem.
‘ (OR)
3 Prove th infini 3 i
rove that the infinite product ,,Hl (1+a,)with 1+a, #0 converges K4 CO3
13.b. | simultaneously with the series Zlog(1+an)whose terms represent the
1
! values of the principal branch of the logarithm.
Let f be atopological mapping of a region £ onto a region Q'. If {z,}

14.a. i or z(f) tends to the boundary of Q, then prove that {f(z,)} or
| {£(z(1))} tends to the boundary of €',
B (OR) Ks | Co4

Prove that a continuous function u(z) which satisfies
r

15.b. | Derive Legendre’s relation.

14.5. Cu(zy)= S I u(z, + r¢'®)d@ is necessarily harmonic.

; l o

% 15.a. Ii Prove that an elliptic without poles is a constant.

5 (OR) K6 | CO5
|

i

SECTION -C (30 Marks)

Answer ANY THREE questions
ALL questions carry EQUAL Marks 3 x 10=30)

| Module | Question , ' K
| No. | NMNo. | swon Level | €©
, | .

1 1 16 l State and prove Cauchy’s theorem for a rectangle. K4 COl
} | %
L2 17 | State and prove the residue theorem. K4 | CO2

3 18 State and prove Mittag-Leffler theorem. K4 CcOo3

|

i 4 19 State and prove the Riemann mapping theorem. K4 CO4
; 5 20 Prc'we that any two base§ of the same module are connected by a K5 CO5
; unimodular transformation.
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