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(Assignment—1)
Section—A

Define countable set.

Define pseudometric.

Define quotient topology.

Any locally compact Hausdorff space is ..................

For based space X and Y, m; (Xx Y) = .............

Define tree.
Definition of fibrations.

© NN kD -

Statement of the homotopy excision theorem.
Section—B



9. Define finite and infinite sets with examples.

10. Define completion of metric space.

11. Prove that a sequence in a Housdorff space cannot converge to two distinct points.
12. What are the universal property of quotient space ?

13. What is algebraic topology ?

14. Example of Van Kampen theorem.

W HE- 2
(Assignment—2)
Section—C

15. Prove that :
ld(x,A)-d(y,A)l<d(x,y).

16. Prove that the product of finitely many compact spaces is compact.
17. Let A be a subject of a metric space. Then prove that :

A=AUD(A)

18. If B is connected, locally path connected and semi- locally simply connected, then prove
that B has a universal cover.
g - 3
(Assignment—3)
Section—D

19. Prove that the metric space (R, d) is complete, where d denotes the usual metric for R.
20. Show that any locally compact and dense subspace of Housdorff space is open.
21. Prove that any subspace of a weak Hausdorff space is weak Hausdorff.

22. Prove that any metric spare with a countable dense subset is second countable.
A - 4
(Assignment—4)
Section—E

23. State and prove chysation metrization theorem.

24. State and prove the Brouwer fixed point theorem.
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T HE— 1
(Assignment—1)

Section—A

1. LetS= [0,1], the maximal element of S is ...........
2. The value of :

x—0 X

I:jlwxiz,

then I is convergent. (True/False)



o0
4. Infinite series Z—p is divergent, if p is equal to ........... .
n=1"

5. LetF: R?> R is defined as follows :

F(x,y) =%y
then the value of f, (0, 0) 1S e, .

6. IfIbe an identity matrix, then I'=1.

2
7. The value of I;J.(;/;ydydx IS v

8. Write commutative law for real numbers with operation addition.

Section—B

9. Define Supremum of a set.
10. Evaluate :

e —x—1

lim 3

x>l X

11. Prove that integral I Y e is divergent.
—o0

1/n
lim (ij
n—o0 I/l'

)c2+2y2

12. Evaluate :

13. Evaluate :

lim
(x)-(-24) x* +y?

2 6 3 x
A= ,B= ,
L 9} [y 2}

then in order that AB = 0. Find the values of x and y.

14. If:

W HE- 2
(Assignment—2)
Section—C

15. State Intermediate value theorem for derivative. Also explain it.



16. Iff: [a,b] — R is continuous, then f'is Riemann integrable on [a, b].

17. Prove that if series 2a, converges absolutely, then Xa, converges.
18. Iff: R? >R is defined as follows
2
[(xy)=xy+e?,
then show that f,, = f,.
i ar- 3
(Assignment—3)
Section—D

19. Suppose that g is continuous at X, g(xo) is an interior point Dy and f'is continuous at
g(xo) . Then prove that f'0 g is continuous at x;.

20. Let f be defined on [a,b]. Then prove that f'is continuous at X, in [a,b] if and only if

Wf(xo):O.

21. Prove that if D/ is unbounded, then we can say that lim f (x) = L(ﬁnite) for every >0,

|x|>0
there is a number R such that :

‘f(X)—L‘ <e whenever |X|>R
and X €D .

22. Solve the following by Cramer’s rule :
x+y+2z=1
2x-y+z=-1
x=2y-3z=2

W IR 4
(Assignment—4)

Section—E

23. Prove that an open set S in R” is connected if and only if it is polygonally connected.
24. Evaluate :

Is(x+y)d(x,y)



where S = {(x,y)/—lﬁxﬁl, O£y£1+|x|}.
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(Assignment—1)
Section—A

1. Partial differential equation by eliminating a and b from z = a(x + y) +b; is:
@ p=¢q
(b) z=p+q
(© z=pq

(d) z:a(p+q)+b

2. Complete integral of the partial differential equation z = px + gy +log pg is:



(a) z=ax+by
(b) z=ax+by+logab

(©) z=a*x*+z*+loga’h’

(d) z=ax’+bx>+z°

Solution of PDE (D +3D')? z=0, is :
(@) z=0¢;(y+3x)+xd,(y+3x)
(b) z=d(y—3x)+x0,(y—3x)
(©) z=¢;(3y+x)+xd,(3y+x)
(d) z=¢;(y+3x)+,(y+3x)
General integral of PDE s+7+2s =0, is :
(@) y+x=0(y-x)

) z=d¢(y—x,y+x)

© 2= (y—x)+xdy(y-x)

(d) y+x=x¢(y-x)

Classify the equation :

o%u N 0%u N o%u B
ox? 8y2 oz

(a) Parabolic

(b) Elliptic

(c) Hyperbolic

(d) None of the above

Laplace equation in two dimensions is :

@ ou Ou 82u_

a +—+—+—5=0
® ox? ox o oy dy?
o’u  ou
I
ox° Oy
2 2
© v %

ox? 6y2



(d) None of the above

7. Heat equation

is also known as :

(a) Diffusion equations
(b) Poisson’s equations
(c) Gauss’ equations

(d) Green’s equations

8. Vibrations of a circular membrane are governed by :
(a) One-dimensional wave equation
(b) Two-dimensional wave equation
(c) Three-dimensional wave equation
(d) None of the above

Section—B

9. Find the complete solution of :

z:px+qy+c\/1+p2+q2

10. Write Charpit’s auxiliary equation.
11. Solve:

(D+D+1)’z=0

12. Write three-dimensional Laplace equation in Cartesion co-ordinate.
13. Write heat equation in cylindrical co-ordinates.

14. Write one-dimensional wave equation.
g - 2
(Assignment—2)
Section—C

15. Find the surface satisfying ¢ = 6x° y containing the two lines y=0=z and y=1=z.
16. Solve :

(D2 _2DD'+ D’z)z=12xy

17. Solve:



18. Evaluate :
2
[, e"8(2=3)ar
g erf— 3

(Assignment—3)
Section—D

19. Solve the wave equation s =¢ by Monge’s method.
20. State and prove Uniqueness theorem.
21. Solve the wave equation :

where u = p,cos pt ( p, is a constant) when x=/ and u =0 when x=0.

22. State and prove first mean value theorem.

T B— 4
(Assignment—4)
Section—E

23. Evaluate the steady temperature in a rectangular plate of length a and width b, the sides of

which are kept at temperature zero, the lower end is kept at temperature f (x) and the upper

edge is kept insulated.

2 2
24. Find the general solution of one-dimensional wave equation Z—Z:%Z—Z and find the
X c” ot
. . ) ou
particular solutions for which u = f (x) - = g(x) at 1=0.
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(Assignment—1)

Section—A

1.  Which of the following statements is false ?
(a) NAND connective is commutative.
(b) NAND connective is not associative.
(c) NAND connective is minimal functionally complete set.
(d) None of the above

2. A and B are two sets satisfying A — B = B — A, then which one of the following is correct ?
(a) A=B

b A=9¢
© AnB=¢



9.

(d) None of the above

In the set A = {1, 2, 3,4, 5} arelation R is defined by R={(x, y): x, y e A and x<y}.

Then R is:
(a) symmetric
(b) reflexive
(c) transitive
(d) None of the above
rfr A = {1, 2, 5 6} ad B =
(AxB)N (B xA)equal to?
(@ {(1,1)(1,2),(2,1)(2,2)}
() {(1,D (2, 1),(6,1)(3,2)}
(¢ {(1,1)(2,2)}
(d) {(1,1)(1,2),(2,5)(2,06)}
The relation R defined on the set :
A=1{1,2,3,4,5 by R={(x, y):1x? —y% | <16}
is given by :
(@ {(3,3)(3,4),(5.4),43)G, D}
(d) {1,112, 1),G,1),41)(2,3);
(© {(2,2),3,2),(4,2),2, 4}
(d) None of the above

{1,

2,

35,

The intersection of two subspaces of any V(F) is always ................ .

then

what

1S

Every subspace of finite dimensional V-space is finite dimensional and has dimensionless

than or equal to dimension ..............
Which of the following statements is false ?

(a) Composition of linear transformation is always associative.

(b) Composition of linear transformation is always commutative.

(c) Identify transformation is the identity for composition of linear transformation.

(d) None of the above
Section—B

Find the Truth (T-Table) for each of the following :
(i) (prg)vp

(i) (pvg)ar



10. Prove the following identities of Boolean Algebra (B', +, o) :
(a) a+ab=a Va,beB
(b) ab+bc+bc’'=b Va,b,ceB

11. If A < B, then prove that :

AXB)NnBxA)=A?
12. Let a € G be a fixed element of G. Let N, = {x € G:x,= a,}, then N, is subgroup of G.

13. Show that W = {(a, b, ¢):a,bc €, where a+3b =c} is a subspace of V3(R), where

R is a field of real numbers.

14. Show that the mapping T :V, — V, defined on V,(R) as T(x, y) = (2x + 3y, 3x — 4y) is
linear transformation.
g - 2
(Assignment—?2)
Section—C

15. Prove the following propositions are tautologies :
i) P>q@eCqg->~P)
(i) PAPvg) <P

16. Use NAND gate to construct circuits with the following outputs :
(a) «
(b) x+y
(c) xy
(d x® y

17. Write the short note about symmetric difference and properties of symmetric difference.
18. In an integral domain (D, +, ), show that if ba = ac with a # 0, then b = c.
i ar- 3
(Assignment—3)
Section—D

19. Design the circuit for the following Boolean polynomials :



i) (AuB)N(CuD)
(i) (AuB)N[(A"U(CNB)]

20. Show that if (G*) by any finite group and H be its any non-empty subgroup, then o(H)
divides o(G).

21. Showthat S={u:x=a+ b2, a,be I} is an integral domain but not a field under order

“+” and “e” multiplication.

22. Show that the transformation T : R? — R3 given by T(a, b) = (a —b, b—a,—a) is linear.
g B- 4
(Assignment—4)
Section—E

23. Define complement of a set and properties of complement of a set.

24. Show that the vectors (1, 0, 0), (1, 10) and (1, 1, 1) is a basis for R or V3(R). Also

express standard basis of R is term of basis S.
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