J-161
it gravard I (o) favafdene s<iarre, fAamgR
T B (Assignment Work) I3 — SHaO—feHaR 2024
TAX. /T EE. (1) g

favg — Topology YIS e

quries : 30 gaH Svlie: 12
Tre— Wl TOE gve & A B S | UgHR T B g B

qemeff &g ey

=g s

Gus 3 — I AYITII U (1 ¥ 8) el 08 UH ©, Wl U AR | U Uy 0.5 3ib
IR Teg AT 1—2 e IT Yeb Ty |

Gus g — AT THITNIG U (9 A 14) A 06 U & [T9H ¥ PIg 04 UL 8 B | Ul
99 01 3fd BT BN | SR g AT 75 AT SMEIT U |

=g -2

GUS ¥ — TSR U (15 I 18) Tl 04 U © 97 H DIy 03 U & BN | Ul UL 02
3B BT BN | SR I AT 150 AT U UST |

W sri-3

GUs T — g o™ I U (19 W 22) A 04 U & TH H Blg 02 U BA B | Ul
U 04 b HI BRI | Tea AT 300 AT &I U |

T Hrd—4

Gus § — QY S U (23 ¥ 24) B 02 U & OTHH H Py 01 UL A BN | U U
08 3 BT BT | SR @I Ie& AT 600—750 IT 4—5 U |

AT BrRi- 1

(Assignment—1)

Section—A
Chose the correct answer :
1. Every subset of countable set is :
(@ Infinite
(b) Countable
(c) Uncountable
(d) None of the above

2. The set of negative integers having the least upper bound :
(@ 1
(b) -1
() 0
(d) 4



In a metric space every derived set is :
(@ Open

(b) Not open

(c) Closed

(d) Not closed

If A and B are subsets of a metric space, then :
(@ (ANB)°=A>nB°

(b) (AnB)°=A’B°

) (AnB)°=A°UB"°

(d) None of the above

A compact subset of a Hausdorff space is :

(@ Closed

(b) Compact

(c) Open

(d) None of the above

Let X be a set for which a topology T is defined, then :
(@ OnlyXisinT.

(b) ¢ and XareinT.

(¢) Only XisnotinT.

(d) None of the above

Every Hausdorff group is :
(@ Normal

(b) Regular

(c) Completely regular
(d) None of the above

Every metrizable space is :
(@& Normal

(b) Disjoint

(c) Hausdorff

(d) None of the above

Section—B

9

10.
11.
12.
13.
14.

If n(A)= 3,n(B)= 6, and AcB, then find number of elements in AUB.

Define lower bound of a set.

Define closer of a set.

Define dense set

Define Housdorff topological space.
Define regular space.



W B 2
(Assignment—2)
Section—C
15. Prove that any non-empty subset Z, has smallest element.
16. State and prove general induction principle.
17. Prove that there exists at least one rational number between any two real numbers a and b (a

< b) and therefore infinitely many relations between a and b.
18. Prove that if (X, d) be a metric space and ¥, y, z, be any three points in X, then :

d(x,v)=|d(x,z)-d(zy)|
W HE- 3
(Assignment—3)
Section—D
19. Any subset of Z, is either finite or countably infinite.
20. Prove that:
(i) ¢ and R are both open and closed.

(i)  The union of an arbitrary family of open set is open.

21. Write short notes on the following :
(i) The product topology
(i) The quotient topology
22. Prove that a closed subspace of a normal space is normal.
W HR- 4
(Assignment—4)
Section—E

23. State and prove Holder’s inequality.
24. Prove that the following are equivalent :

(1) Xis connected.
(i) The only clopen (closed and open) subsets of X are ¢ and X.

(iii) X has no separations.
(iv) Every continuous map X —{0,} to the discrete space {0, 1} is constant.
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(Assignment—1)

Section—A

1. Write the minimal element of the interval [0, 1].

2. Thevalue of limx*is..........
x—0

3. A constant function is Riemann integrable. (True/False)

4. The geometric series Z M s convergent, if..........
n=0
5. If f:R? >R is defined as follows :
f(x,y)=x+y®—3axy
then find the value of f,.

ab )
6. IfA:{ },thenAde:?
cd



2 3y
7. Write the value ofj Iydydx.
10

-1
8. If A be a non-singular matrix, then (A*I) isequal to ............. ..

Section—B
9. State the triangular inequality for real numbers.
10. Check the continuity of the function :

2
f(x)=2 _9, atx=3

X—3

11. Prove that J'xe*" dx is convergent.
0
12. Evaluate :

13. In R* letx=(1,-2,6,5)and y = (3, -5, 4, 1/2), then find x +y.
14. Define norm of a matrix.

W FR- 2
(Assignment—2)
Section—C
15. State Rolle’s theorem and prove it.
16. f: [0, 1] —— R, such that
0, xisrational
f(x) = N
1, xisirrational
then prove that f is Riemann integrable.
17. If f:R?>——R is defined as follows :
f(x,y)= X2 + y3 —3axy,
then find the value of f,, and f,.

18. Evaluate H R (x2 + yz)dxdy, where R is bounded by x =0,y =0, x +y = 1.

AT - 3
(Assignment—3)
Section—D

19. Suppose that f is monotonic on (a, b) and define :
o= infb f(x) and B= sup f(X)

a<x< a<x<b



Prove that if f is non-decreasing, then f (a*) =a and f (b ™) =p.
20. Let f be defined on [a,b]. Then prove that f is continuous at X, in [a,b] if and only if

Wi (%) =0.
21. Prove that, if
1
f(xy)= :
(x.y) X+2y+1
then lim f(x,y) does notexist, but  lim [ f(x,y) = .

(x,y)—~>(1,-1) (x,y)=>(1,-1)

22. Solve the following equations :

dx+2y+z=1
X—-y+2z=2
y+2z=0
by Cramer’s rule.
W B 4
(Assignment—4)
Section—E
23. State and prove Hein-Borel theorem.
24. Evaluate :
1= [yd(xy)
where T is the region in the xy-plane bounded by the curve whose points have polar
coordinates satisfying r=1—cos0, 0<6< .
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(Assignment—1)

Section—A

1. Partial differential equation ap = q is PDE of order :
(@ O
(b) 1
© 2
(d 3
2. Partial differential equations pq = 1 is of the following standard form :
@ |
(b) N
() 1
d) v
3. General solution of PDE r+t+2s=0is:



@ y+x=¢(y-x)
(b) z=¢(y-xy-x)
© z=4(y-X)+x(y-X)
d) y+x=xp(y-x)
4. A surface satisfying t—6x%y, containing the two lines y=0,y=1=2 is:
@ z=xy’+y(l-x°)
(b) fOC+y)(+y?*)=0
© fOC-y)(x*~y*)=0
(d) None of the above
5. Which of the following is elliptic ?

(@) Laplace’s equation
(b) Wave equation

(c) Heatequation

(d) u,—2u,+4u, =0

2
6. Heat equation a = ka—l: is also known as :
ot X

(a) Diffusion equation
(b) Poisson’s equation
(c) Gauss’ equation
(d) Green’s equation
ou  du U

7. Classify the quation — -4 +4—=0:
yihed ot? oxot ot?

(@) Parabolic

(b) Elliptic

(c) Hyperbolic

(d) None of the above
8. A delta function of strength O is :

@ 1

(b) Null

(c) Infinity

(d) None of the above
Section—B
9. Define order and degree of PDE.
10. Solve :

t =sinxy



11.

12.

13.

14.

Solve :
r+s—6t=ycosx
Show that if a harmonic function vanishes everywhere on the boundary, then it is identically

zero everywhere.
Find a general spherically symmetric solution of the following Helmholtz equation :

(V> —k*u=0
If an ordinary function f(Xx) has a simple zero at
o(x—a)
x =a, then 6} f(X)} =——.
(feo) | f(a)l
T Bri- 2
(Assignment—2)

Section—C

15.

16.

17.
18.

Find the general solution of the following differential equation :
(mz—-ny)p+(nx—Iz)g=Ily —mx

Find the surface satisfying the equation r+t—25=0 and conditions that bz = y*> when x =0

and az=x’ when
y=0.

Find the solution of exterior Dirichlet’s problem for a circle.

Find the temperature in a sphere of radius a when its surface is maintained at zero
temperature while its initial temperature is f(r,0).

WY BRI- 3
(Assignment—3)
Section—D
19. Find the complete integral of the partial differential equation p°x+q’y=z.

20.

21.
22.

Solve the boundary value problem %:4% with u(0,y)=8¢"' by the method of

separation of variables.
State and prove unigqueness theorem.

Solve the Dirichlet’s problem for the disc V?u=h(x,y) in D such that x*+y* <R?* with
boundary conditions u= f (0) on oT given by x*y*=R.
W B 4
(Assignment—4)

Section—E

23.

Find the steady state temperature distribution in a thin rectangular plate bounded by the lines
X=0, x=a, y=0, y=b. The edges x=0, x=a, y=0 are kept at temperature zero
while the edge y = b is kept at 100°C.



25. Find the Green’s function for the infinite sector 0<0<a, 0<r <o in the polar form.

Hence solve the boundary value problem given by V?u=0 with boundary conditions
u(r,0)= f(r), u(ra)=g(r).
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(Assignment—1)

Section—A
1. In a Boolean Algebra for each a B the complement of a is the same element, that is

(a')' =a, then write the name of the property of Boolean Algebra.

2. Let A and B are two sets and ANB=4¢, then sets are called ............
If f:X —Y be any arbitrary mapping defined from X to Y. Let A and B be any subsets of
X, then : (True/False)
f(ANB)c f(A) f(B)

4. G= {1, -1, i,—i} is a group, then find the order of group G.

5. G ={1,-1}is amultiplicative group, then write identity element of group G.

6. The intersection by two vector subspaces is always a vector subspace. (True/False)

7. If aeR, where (R, +, .) is a Boolean ring, then a? isequal to ........... .

8. If A and B be any two invertible linear transformations on vector space V(F), then (AB) ™ is
equal to ........... .

Section—B

9. Define power set.



10.

11.
12.
13.
14.

Define one-one, onto mapping.

Find the order of all elements in a group (1, o, 0)2).
Define Integral Domain.
What is Linear Transformation ?
Write idempotent law in Boolean Algebra.
T FRI- 2
(Assignment—2)

Section—C

15.
16.
17.
18.

Write T-table for Bi-conditional statement for any two atomic statements p and g.
Show that every cyclic groups is abelian.
Define Normal subgroup with examples.
Prove that the intersection of two subrings in always a subring.
W HR- 3
(Assignment—3)

Section—D

19.

20.

21.
22.

Show that the mapping T : V3 (R) — V. (R) defined by T (X, %o, X3 )= (X —Xp,% +X3) is
linear transformation. Find its range, rank, null space, nullity as well as T is singular or non-
singular.

If (R, +,.) be aring, such that a> =a VaeR, prove that :

(i) a+a=0 VaeR iseachelement of R.

(i) a+b=a=a=>b

Show that the nth roots of unity is an Abelian group.

Show that the vector (1, 0, 0), (1, 1, 0) and (1, 1, 1) is a basis for R® on Vs (R). Also express
standard basis of R® in term of basis S.

W B 4
(Assignment—4)

Section—E

23.

24,

If (D, <) be poset (partial ordered set), where D, is set of all positive divisors of positive
integer 'n* and a<b if and only if % (a divisor of b), then determine Dy and show that it

is a lattice. Also select a Hasse diagram for Dyo.
Show that the map f :V,(R)— V, (R) defined by :

f (X, y)=(xcosB+ysinB,—xsinB+ycosO)
(where © is angle through which axes are rotated) is an isomorphism.
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