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MATHEMATICS 

1 

Paper : MATO4O0204 

(Complex Analysis) 

The figures in the margin indicate 
full marks for the questions. 

Answer either in English or in Assamese. 

1 (Sem-4) MAT 2 

Full Marks : 45 

Time : Two hours 

1. Answer the following as directed : 1x5-5 

() Sketch the set Imz>1 

1 
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z' +1 

(i) Describe the domain of the function 

z' +1 
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2. 

(üi) Write the function f(z) = z° + z +1 in 

the form f(z) = ux,y) + iv(x, y). 

f(z) = z+z+1 ACO 

f(z)= u(x,y) + iv(x,y) T I 

(iv) Show that 

lin 
42 

(z-1 
=4 

(u) Define entire functions. 

BO6FN O139A 

Answer any flve of the following questions : 

What do you mean by the accumulation 
point of a set? Determine the 
accumulation point of the set 
z, =(n = 1,2,..). 

2x5=10 

2 

(i) Show that if a function f(z) is 
continuous and non-zero at a point zo 

then f(z) + 0 throughout some 
neighbourhood of that point. 

(üi) Show that the function f(z) = z? is 
entire. 

RCRIA# (Entire) I| 

(iv) Using Cauchy-Riemann equations 
determine where f(z) exists, when 
f(z) =1/z. 

(z) =1/z AO f(z) 5 21K HCDI 

(v) Find z such that e =1+ 3i. 
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(vi) Show that the function 

f(z) = 22-3-ze* te is entire. 

C91 f(z) = 22-3- ze*te 

(vi) Show that 
sin z = sin x coshy + icos x Sinhy where 
Z =X+ is. 

6FN 0139A 

RsTI R Sin z= sin xcoshy +icos x sinhy 

(vii) Evaluate the integrale "dt, (Re z > 0). 

e*dt,(Re z > 0)yoco A tI 

(ix) Evaluate the contour integral 
where C is the top half of the circle 
|z=1 from z =1 to z=-1. 

Contour 4 

4 

dz 

dz 

JC Z 

3. 

(N) Show that 

Answcr any four of the following 
questions: 

() Suppose that f(z) u(x, y) + iv(x, y) 
where zx+iy and 

Z) X + iyo, W, Ug + iv,. Then prove 

that lim f(z) w, if 

lim 

lim 

z =X+ iy 

BO6FN 0139A 

* (oital (T 

A1A 41 

7 

lim 

lim 

u( x, y) = g and 

v(x, y) = Uo. 

544-20 

i 
f(z) = u(x, y) + iv(x, y) 's 
Zo =X + 1yo, Wo =Uo t iu, I 

lim f(z) = W, f 

5 Contd. 



(1) Suppose fz) - z. Examine where 

exists. 

f (a0 f(z) =zl 
dw 

dz 

(üi) Suppose that f(z) = u(x,y) + iv(x,y) 
and its conjugate 
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�w 

dz 

f(z) = u(x, y) - iv(x, y) are analytic in 
a domain D. Then show that f(z) must 
be constant throughout D. 

ef* (Gi f(z) = ulx,y) + iv(x,y) * 
}AIK RY f(z) = u[x, y) - iv(x, y) 

(iu) Show that if f(z) =0 everywhere in a 
domain D then f(z) must be constant 
throughout D. 

6 

af ADi domain DARAS f(z) =0 3, 

(v) What do you mean by harmonic 
functions ? Show that if a function 

f(z) = u(x, y) + iv(x,y) is analytic in a 
domain D then its component functions 

u and v are harmonic in D. 

f D1 a f(z) = u(x, y) + iv(x,y) t 
domain DoRgA 23, (9683K GA 
PG1 u v, D harmonic 3I 

(vi) Define comnplex exponential function 
and show that it is entire. 

(vii) Show that 

(1+i) = exp 4 

BO6FN O139A 

(vii) Let C denote the positively oriented 
boundary of the square whose sides lie 
along the lines x= +2 and y=t2. 
Applying the Cauchy's integral formula 

e evaluate kz-i/2 

7 

.ln2 + 2nr lexp inez. 

dz. 
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4. 

icR| Cauchy's integral a Miilal l4 
e 

Answer any one of the following questions: 
10x1=10 

) Suppose that f(z) = u(x, y) + iv(x,y) 
and that f(z) exists at a point 

Z = No t Wo. Prove that the first order 

partial derivatives of u and vmust exist 

at (0.yo)and they must satisfy the 
Cauchy-Riemann equations there. Also 
show that f(Z) = u, + iv, =V, -iu, 
where partial derivatives are to be 
evaluated at (x0 yo). 

BO6FN0139A 

f coitAI f(z) = u(x,y) + iv(x, y) Ul 
f(z), z, = X + iyo fyR4 2A|A 

8 

(41441 ( f,)- u, iv, - v, u, 

() Show that if wt): 2-C, ast<h is a 
continuous functíon then 

Suppose Cis a contour of length L and 
f is continuous of C. If M is non 
negative constant such that|f(z) k M 
VzeC at which flz) is defined the using 
the above result show that 

17 w(t): RC, astsb 1A A, CES 

ML. 

f COAal C, L rasA contour A fC 
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VzeC A f(z) s MIG44 

|[Szdals ML, 
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(ii) State and prove Liouville's theorem. 

fiv) Suppose that a function f(z) is 
continuous in a domain D. Show that 

the following statements are equivalent: 

(a) The integrals of f(z) along contours 
Iying entirely in D and extending 
from any fixed point z, to any fixed 
point z, all have the same value. 

(b) 

E06FN O139A 

The integrals of f (z) around closed 
contours lying entirely in D all 
have value zero. 

contour f(z)4 P0 oAA AA 

10 

(b) fnA DT YA| H contour f (z) 
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