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Section—A

1. Define countable dense subset.
What is completely regular ?
Define coproduct topology.
What is embedding topology ?
What is Cauchy sequence in R" ?
What is pseudo metric ?

What is well ordered sets ?

e A T

What is Archimedian principle ?

Section—B

9. Explain completely regular.
10. Define Lindelof space.
11. Define sequential compactness.

12. Define isometric.



13.
14.

15.
16.
17.
18.

19.
20.
21.
22.

23.
24.

State cantor intersection theorem.

State Zorn’s lemma.

Section—C

Show that compact Hausdorff space are normal.
State and prove finite intersection of S-sets.
State and prove contracting mapping.

State and prove discrete metric.

Section—D
State and prove Stone-Cech compactification.
Show that Cantor’s set T is closed.

State and prove Hausdorff’s maximum principle.

State and prove bounded and unbounded metric space.

Section—E

Show that any subspace of completely regular is completely regular.

Let A and B be subsets of a metric space X. Then show that :
(i) AcB->D(A)cD(B)

(i) D(ANB)cD(A)ND(B)

(iii) D(AUB)=D(A) UD (B)
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Section—A

1. Define an open interval.
2. The least upper bound of S = [0, 1] iS ...ccueeneene .

3. lim xsinl= ................ .

X—>0 X
4. If f :[a,b] = R is continuous, then fis Riemann integrable on [a, b]. (True/False)
1.
5. Sequence {n i } 1S tevereeeeenns .
n

(convergent/divergent)

6. The length of vector X = (3, -5, 4,%) IS teveieeeeenn, .

5 -1
7. The matrix A = L 3 } is singular. (True/False)

8. If S has zero content, then S has infinite content.
(True/False)

Section—B



10.

11.

12.

13.

14.

15.
16.
17.

18.

19.
20.
21.

22.

Write Peano’s postulates.
Prove the triangle inequality for real numbers.

1 1 ®
For n>1, let I = ,— and S = I,
. {2;1 +1 2n} H 4
find S.
Evaluate :
2x2 —x +1
lim g(x) = ————.
am ) = o
Evaluate :
1
lim x(-D
x—1

If {Sn} is monotonic and has a subsequence {Snk } such that lim S, = S(—0 < S <),
k—o0

then lim S, = S.

n—o

Section—C

If fis continuous on a finite closed interval [a, b], then fis bounded on [a, b]. Prove it.
State and prove chain rule for differentiation.
Prove that limit of a convergent sequence is unique.

If fxl, fxz, ....... , fxn are identically zero in an open region S of [1”, then show that f is
constant on S.

Section—D

Prove the Dirichlet’s test for the convergence of a series.
State and prove Cauchy’s uniform convergence criterion of a sequence.

Compute f,.,(0,0), £,,(0,0), £,,(0,0), if :

(x?y + xy?)sin (x - y) ~
f(x,p) = X2+ 52 . ()= (0,00
0 . (%) =(0,0)

Evaluate :

Jwdxy

where S is the region bounded by the curves x = y? and x = y.



Section—E
23. Suppose that f, f., f, and f,, exist on a neighbourhood N of (xy, ), and f, 1s
continuous at (xy, yy). Then show that £, (xo, yy) exists and [, (xg, ¥o) = fy, (X0, o) -

24. If F:[0" — 0™ is continuously differentiable on an open set containing a compact set D,
then show that there is a constant M such that :

|F(Y)-FX)|<M|Y-X|,if X,YeD.

(e e h

1. ¥ d@d o & wR ¥ fawer ScargRaer fAie 31 S@ad 2023 @ Geft@
JAIT Dw A oWl B | G SR W—swafafEd g9 91f?y | R @ gRT foran
wlciadl a1 (&e ST 3681 e Sfaa |req &1 93 |44 SR |

2. B 949 o1 d@q ¥q I "afia gwsl &1 A SuIh T aR wad 2 |

3. 9ATd GEl 99 Jars—[d 2022—23 T AGITS 99 13 &1 @wy 940 S JaArs—[A
2022—23 ST & W@IT|

4. T o & Yoried A B §RT f6U MU emdq ud e, fawa @ @rmnm qen
a9 ¥ Hifdddr ol AR -7 SR—¥IT| $9E IASWIE a9 U 3Mferedd 60 yfawa
(18 3w ) fear wmaw, fwg—avg & @@= & fay affrean 20 gfaem™ (6 sid) do
gortais, difas—ara ysRRfa g9 w afreaw 20 gfaea (6 3id) < &1 9&d 2 |

\ 3H UBR o 100 Yfaera (30 3A®) &1 fAdre B9 | /




G-163
ufded g<xdrd Al (qad) faeafdenea s<iare, faamayR
A BT (Assignment Work) €3 — S[ells—S[d 2022—23
TA.Y. /A gER. (fera) qd

fadsa — Partial Differential Equation g ol
quTis : 30 FAdH IcoTidb: 12

die— el yde gve @ Al 3 e 4 yedHR 9Tl Bl g DY |
qieell &g e

Yus I — AT AYSTRIT U (1 ¥ 8) el 08 UH ©, W U AR | ufd yvH 05 3
IR Tea AT 1—2 T AT T 1 |

Yus g — Ifd TYITNIY U (9 W 14) Fel 06 U & 9H ¥ DIg 04 UL 8 B | Ul
U 01 3fcb BT BRI | IR e AMT 75 AT AT U |

GUS ¥ — TYITNII U (15 ¥ 18) Pl 04 U © 79 I Blg 03 U 8 BN | Ul e 02
3 BT BNIT | IR ¥Teq AT 150 IT U U |

YU T — 3@ Q" I U (19 H 22) FHof 04 YA 2 RrAH A IS 02 U FA HY | U
U 04 3fch P BNIT| Weq AT 300 AT QT U |

WGus § — QY I U (23 ¥ 24) B 02 U & OTEH ¥ PIg 01 U § By | UlT UeA
08 3fd BT BIIT| STR P & AT 600—750 AT 4—5 UST |

Section—A

1. Order of partial differential equation ap = ¢, is :
@ O
(b) 1
(c) 2
d 3

2. The general integral of yzp + zxg = xy, is:
@ [f(x*+y2,x2+22)=0
(b) fx+y,y+2)=0
© f(x*=y*x*=2%)=0
(d) None of the above

3. PDE r + a?t = 0, has the solution :



(@ z=¢(y+iay)+ o (y —iay)
(b) & (y +iax) =z

(¢)  z=d;(y+iax)+ ¢ (y — iax)
(d) None of the above

Laplace’s equation is :

@ wuy, +u, —u,=0

»y zz
(b) uxx+uyy+u§:0
(©) g +uy, +u, =0
(d) None of the above

Which of the following is elliptic ?
(a) Laplace’s equation

(b) Wave equation

(c) Heat equation

(d)  wy —2uy, +4u,, =0

In two-dimensional heat flow, the temperature along the normal to the surface xy -plane, is :

(a) Look
(b) Finite
(c) Zero

(d) Infinite

Write two-dimensional wave equation.
d(ax +b) =:

(a) lEi(x+é}
a a

(b) %S(x—i-éj

a | a

(c) —18(x+éj

a a



10.

11.

12.

13.

14.

15.
16.

17.

18.

19.

20.
21.

22.

23.

(d) None of the above

Section—B

Eliminate the arbitrary function fand g from y = f(x — at) + g(x + at).

Solve :

q = xy p*
Solve :

xr+p=9x%)3.
Solve the boundary value problem

separation of variable.
State Maximum-Minimum principle.

ou = 48_u with u(0, y) = 8¢™Y by the method of
ox oy

2 2
Find the solution of ou = ¢? 6_u
ot? ox?
Section—C
State and prove uniqueness theorem.
Solve :
Xzp + yzq = Xy
Solve :
2r+5s+2t=0
Derive Poisson equation.
Section—D
Solve :
rq = sp

Find the complete integral of the partial differential equation p’x + g%y = z.

Obtain the solution of interior Neumann problem for a circle, defined as follows :

Viu=0, 0<r<a,0<0<2n
with boundary conditions ou = Ou(a,9) =g0),r=a.
or or
State and prove Duhamel’s principle.
Section—E

Find Poisson’s integral formula.



24. The faces x =0 and x = a of an infinite slab are maintained at zero temperature. Given

that the temperature u(x,¢) = f(x) at # = 0. Find the temperature at time ¢.
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Section—A

‘NAND’ connective (1) is associative.  (True/False)

List the types of quantifier.

Write the negation of (Vx) P (x).

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

(i) A=¢

(i) AnB=¢

P bd =

(iv) None of the above

Define a reflexive relation.

Define an injective function.

Define a torsion free group.

What is nullity of a linear transformation ?

Sl BRSNS

Section—B
9. Construct the truth table of :
~pArqg)Vvp



10. Without using truth table, show that :
(P AG) A (= PA~q)
is a contradiction.
11. Let A, B, C are three sets. Show that :
A-B-C)=(A-B)u (AnCO)
12. Let a relation R is defined on X = {1, 2,
R={(x,y) e XxX|x>y}. Draw its graph.
13. Prove that every group has unique identity.
14. Let (R, +,.) be aring such that > = a, V a € R. Then show that :
ata=0, VaeR
Section—C
15. Reduce to an equivalent simple circuit of the following switching circuit :
I N
\_/ —_/
N A 4
> (A)—s—(3) >
\_/ —/
N\ N
™ G
\_/ —/
16. Prove that the complement of each element is unique in a Boolean algebra.
17. State and prove Lagrange’s theorem for groups.
18. Show that the vectors (1, 0, 0), (1, 1, 0) and (1, 1, 1) is a basis for R3(R).
Section—D
19.
relation.
20. Letf: X — Y be a mapping and A, B be subsets of X. Then show that :
@) f(AUB)=f(A)u f(B)
(i) f(AnB)c f(A)N f(B)
21.
22. Prove that every finite integral domain is a field.

Define partition of a set. Prove that every partition of a non-empty set defines an equivalent

Define kernel of a group homomorphism. Prove that kernel of a homomorphism
f G — G’ is normal subgroup of G. Also show that ker /= {e} if and only if f'is injective.



Section—E
23. Express the following Boolean functions into sum of product canonical form :
H O +xy+xyz) oy + (x2)) (v + 292)
(i)  (x.x2) (% + x3)
24. Let Q" be the set of positive rational number. Let * be binary operation defined by :

ab
2

a*b=—, Ya,b eQF

Show that Q™ is an abelian group with respect to above defined operation.
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