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Instructions :

(1) All questions are compulsory.

(2) Figure to the right indicate full marks of the questions.

1 (A) Answer the following questions : 4
(1) Define : Anti-symmetric relation.

(2) Define : Cover of an element. Find cover(s) of 5 in S .30
(3) Every complete lattice is bounded. [True/False]

(4) State De Morgan's laws for a complemented distributive

lattice.
(B) Attempt any one : 2

(1) Let  be a lattice. Prove that for any (,)L ? abLab,,??

if  and only if abb?? .

(2) Define : Order preserving map. Prove that every lattice

homomorphism is order preserving map.
(C) Attempt any one : 3

(1) Let  be a lattice. Prove that for any  if(,)L ? abcL,,,?

 then  and abac?bc? abac??? .**
(2) Define : Complete lattice. Prove that every finite lattice

is complete.

(D) Attempt any one : 5

(1) Let  be a lattice. Prove that for any(,,)L ?*
abcLabcabac,,,()()().????? **

(2) Prove that every chain is distributive lattice.
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2 (A) Answer the following questions : 4

(1) (,*,,',1,15)S ?  is a sub-boolean algebra of15

(,*,,',1,30)S ? . [True/False]30

(2) Define : Atom of a Boolean algebra.

(3) Define : Boolean homomorphism.
(4) How many maxterms can be formed using n variables ?

(B) Attempt any one : 2

(1) Let  be a boolean algebra. Prove that a(,*,,',0,1)B ?
nonempty subset S of B is subboolean algebra of B if S

is closed under  and '.*

(2) Express the boolean expression fxxx(,,) ?123

' as a sum of product canonical form.xxxx?1323

(C) Attempt any one : 3

?(1) Let  and  be two boolean(,,',0,1)B ? (,,,,,)P ?? ??*
algebra. Prove that if a mapping  preserves fBP: ? *
and ', then f is boolean homomorphism.

(2) Reduce the booleam expression fxxx(,,) ?123

''''  using K-map.xxxxxxxxxxx???12312312123

(D) Attempt any one : 5

(1) Define : Direct product of two boolean algebra. Prove

that direct product of two boolean algebra is a boolean
algebra.

(2) State and prove Stone's representation theorem.

3 (A) Answer the following questions. 4

(1) Determine the points at which the function

1
fz() ?  is discontinous.3xz?

(2) Define : Analytic function.

(3) Define Simply connected domain.

2(4) Show that  is entire function.fzz()1??

(B) Attempt any one : 2

(1) Prove that if limit of a function of complex variable at

point z  exists, then it is always unique.0
2

(2) Check whether the function  is analytic atfziz() ?

zxiyz??? (0)  or not.0000
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(C) Attempt any one : 3
(1) Prove that composition of two continuous functions of

complex variable is continuous.

(2) Determine the analytic function  wherefzuiv(),??

32 .uxyyxy(,)3 ??

(D) Attempt any one : 5

(1) Show that the function

2??||;0;zz ?
fz() ? ?

0;0z???

is differentiable only at origin.
(2) State and prove sufficient condition for a function of

complex variable to be analytic at a point.

4 (A) Answer the following questions : 4

(1) State Cauchy-Riemann equations in polar form.
(2) State Cauchy-Goursat theorem.

1
dz? _______.?(3) If C represents the unit circle then z?2

C
1

dz? _______.?(4) If Czzrr:||(0)???  then 0 zz? 0C
(B) Attempt any one : 2

(1) Using Cauchy-Riemann equations in polar form, prove

1
fzz()(0)??that the function  is analytic in its

z
domain.

(2) If C is the arc of the circle |z| = 2 lying in the first

1
dzquadrant, then find the upper bound of .? 2z ?1C

(C) Attempt any one : 3

24? i
2((2)(3))yxixy???(1) Evaluate dz along?

3i

2xtyt???2,3.

(2) If  is an analytic function thenfzuxyixy()(,)(,)?? ?

22???? 22?? |()|4|'()|.fzfz??prove that 22??xy??
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(D) Attempt any one : 5
2urr(,)cos2???(1) Prove that  is harmonic function.

Find its harmonic conjugate and hence determine the

analytic function fzui().?? ?

(2) State and prove Cauchy's integral formula.

5 (A) Answer the following questions : 4

(1) Write Cauchy's extended integral formula for derivatives
of an analytic function.

(2) State Cauchy's inequality.

(3) sin z is bounded. [True/False]

(4) What is the number of roots in  for the polynomial?

7  ?z ??10

(B) Attempt any one : 2

2ze
(1) If C is unit circle, then evaluate .dz? 4zC

coshz
dz(2) Evaluate , where .Cz:||1?? 3zC

(C) Attempt any one : 3

(1) If C is the circle , then evaluate||2zi??

1
dz? .22(4)z ?C

(2) State and prove Liouville's theorem.

(D) Attempt any one : 5

fz()(1) If  is analytic within and on simple closed contour

C and z  is any point interior to C, then prove that0

1() fz
fzdz'() ?0 ? .22?i ()zz? 0C

(2) State and prove fundamental theorem of algebra.

___________
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