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Sixth Semester B.Sc. Degree Examination, April 2023
First Degree Programme under CBCSS |
Mathematics
Co.re Course X!
MM 1643 : COMPLEX ANALYSIS Ii
(2014 — 2017 Admission)

Time . 3 Hours : : : Max. Marks : 80

SECTION ~ A

All the ten questions are compulsory

-

Classify the singularity of exp (1/z) at z=0.

nN

Find a power series representation for 1/z° near z=3.
3. If fis analytic at z, then show that fis infinitely differentiable at z.

Nz -2zy)

4. Describe the nature of singularity of i at z = z,.
Z—-2Z

5. Find the residue of f(z)=taz at z=712.

6. If z, is a pole of a function fthen find lim f(z).

72227,
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10.

Find j —E——dz.
2?73

Name the type of 'singularity of cosec z at z=0.

+1

7%z -i)

Find the singular points of the function

Find PV j XA .

—

{10 x 1 = 10 Marks)
SECTION -B '

Answer any eight questions.

11,

12.

13.

14.

15.

16.

17.

if f(z) is analytic in D{a;r), and a ¢ D{a;r)show that there exist functions F and
G, analytic in D and such that F'(z)=#(z), G'(z)=(f(z)-f(a))/(z - a).

If Fis entire and if f(z) —> < asz — w, then show that fis a polynomial.
What kind of singularities have 1/(1-e®) at z =2 .

adz

Show that § =
2SNz

=0 where the integration is over C, unit circle about the

origin.

» M 2z"
Find the radius of convergence of > mz

nn

Z_dz.

Evaluate {;

|z|=nr
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18. Show that Jtan 20z = -4x
|z|=2

19. Find the residues of - 22 +1 at its poles.
Z°(z - 2)

20. State Jordan’'s Lermma.

21. Determine the order m of each pole, and find the corresponding residue

7 3
B for f(z)-:{zzﬁ] .

22. Showthat | exp(—tjdz:o.

2
R

{8 x 2 =16 Marks)
SECTION-C '

Answer any six questions.

z-sinhz |

23. Show that Re s 7 =—
- z=d z°sinhz &

n
24. Examine the convergence of Z“’O"Eﬁz—
n

25. If Ris the radius of convergence of > o,2", what is the radius of convergence of

3 a,z*"?

26. State and prove Cauchy Residue theorem.

27. Evaluate §z* sin [%) over the positively oriented circle |z} =1.
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28.

28.

30.

31.

- xsinxdx

Find the Cauchy principal value of the mtegral j' Y
X +LX +

Find the singularities and residues of the functidn f(2)=(z+DNz*+9). |

Using residues, evaluate §;___C_’-E§? over the unit circle |z~2| =1.
Z(z

2T
Find j —i-_.
? 5+4sing

{6 x 4 = 24 Marks)
SECTION ~-D |

Answer any two questions.

32.

33.

34,

35,

(a) State and prove Cauchy integral formula.
v {

(b) Using this, evaluate j| 327' 2' ﬁz|=.1(4zciz+1)'

(a) State and prove mean value theorem.

(b) State and prove maximum modulus theorem.

w 2
Evaluate dx .
£x6+1

Explain the three types of isolated singular points of a complex function with
examples. Verify the examples with their series representations.

{2 x 15 = 30 Marks)
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