
  

H–181 

(Assignment Work)

Topology    

 

ijh{kkFkhZ gsrq funsZ’k % 

[k.M v & vfr y?kqmRRkjh; iz'u ¼1 ls 8½ dqy 08 iz'u gS] lHkh iz'u vfuok;ZA izfr iz'u 0-5 vad          
mŸkj 'kCn lhek 1&2 'kCn ;k ,d okD;A

[k.M c &  vfr y?kqmRRkjh; iz'u ¼9 ls 14½ dqy 06 iz'u gS ftlesa ls dksbZ 04 iz'u gy djsaA izfr 
iz'u 01 vad dk  gksxkA mŸkj 'kCn lhek 75 ;k vk/kk istA 

[k.M l & y?kqmÙkjh; iz'u ¼15 ls 18½ dqy 04 iz'u gS ftlesa ls dksbZ 03 iz'u gy djsaA izfr iz'u 02 
vad dk gksxkA mŸkj 'kCn lhek 150 ;k ,d istA 

[k.M n & v)Z nh?kZ mRrjh; iz'u ¼19 ls 22½ dqy 04 iz'u gS ftlesa ls dksbZ 02 iz'u gy djsaA izfr 
iz'u 04 vad dk gksxkA 'kCn lhek 300 ;k nks istA 

[k.M bZ &  nh?kZ mRrjh; iz'u ¼23 ls 24½ dqy 02 iz'u gS ftlesa ls dksbZ 01 iz'u gy djsaA izfr iz'u  
08 vad dk gksxkA mŸkj dh 'kCn lhek 600&750 ;k 4&5 istA  

l=h; dk;Z& 1 
(Assignment—1) 

 Section—A 

1. Define finite and infinite sets. 

2. Define partially ordered set. 

3. Find the set of all limit points of the set 
1

: Nn
n

  
 

.  

4. Define closed sets for metric space. 

5. Give the definition of topology. 

6. Define separated sets.  

7. Define limit point. 

8. Define 1T  space.  



  

Section—B 

9. Define well ordering theorem. 

10. Define neighbourhood of a point with example. 

11. Prove that in a metric space, the union of an arbitrary collection of open sets is open.  

12. Define subspace of topological space.  

13. Define closure of a subset of topological space.  

14. Define connected space.  

l=h; dk;Z& 2 
(Assignment—2) 

Section—C 

15. Show that, every superset of a neighbourhood of a point is a neighbourhood.  

16. Prove that : 

A A D (A)   

17. Let (X, d) be a metric space and let x, y, z be any three points of X, then show that : 

( , ) ( , ) ( , )d x y d x z d z x   

18. Show that the space C [a, b] is complete. 

l=h; dk;Z& 3 
(Assignment—3) 

Section—D 

19. Show that, if X is connected, then f (X) is connected for any continuous map : X Y.f   

20. Show that closed subspaces of compact spaces are compact. 

21. Show that any subspace of regular space is regular and any product of regular spaces is 

regular. 

22. Let : X Yf   be a map between two topological spaces. Then if f is continuous mapping 

show that the following are equivalent : 

(i) The pre image of any open set in Y is open in X. 

(ii) The pre image of any closed set in Y is closed in X. 

(iii) 1 1(B) (B)f f   for any B Y.  

(iv) (A) (A)f f  for any A X.  

 



  

l=h; dk;Z& 4 
(Assignment—4) 

Section—E 

23. State and prove Tietze extension theorem. 

24. (a) Prove that the product 
J

X jj  of any collection J(X )j j  of compact spaces is 

compact.  

(b) Show that open or closed subsets of locally compact Hausdorff spaces are locally 

compact Hausdorff.   

 
 
 

 

 

 

 
 

 

 



  

H–182 

(Assignment Work)

Real Analysis    

 

ijh{kkFkhZ gsrq funsZ’k % 

[k.M v & vfr y?kqmRRkjh; iz'u ¼1 ls 8½ dqy 08 iz'u gS] lHkh iz'u vfuok;ZA izfr iz'u 0-5 vad          
mŸkj 'kCn lhek 1&2 'kCn ;k ,d okD;A

[k.M c &  vfr y?kqmRRkjh; iz'u ¼9 ls 14½ dqy 06 iz'u gS ftlesa ls dksbZ 04 iz'u gy djsaA izfr 
iz'u 01 vad dk  gksxkA mŸkj 'kCn lhek 75 ;k vk/kk istA 

[k.M l & y?kqmÙkjh; iz'u ¼15 ls 18½ dqy 04 iz'u gS ftlesa ls dksbZ 03 iz'u gy djsaA izfr iz'u 02 
vad dk gksxkA mŸkj 'kCn lhek 150 ;k ,d istA 

[k.M n & v)Z nh?kZ mRrjh; iz'u ¼19 ls 22½ dqy 04 iz'u gS ftlesa ls dksbZ 02 iz'u gy djsaA izfr 
iz'u 04 vad dk gksxkA 'kCn lhek 300 ;k nks istA 

[k.M bZ &  nh?kZ mRrjh; iz'u ¼23 ls 24½ dqy 02 iz'u gS ftlesa ls dksbZ 01 iz'u gy djsaA izfr iz'u  
08 vad dk gksxkA mŸkj dh 'kCn lhek 600&750 ;k 4&5 istA 

l=h; dk;Z& 1 
(Assignment—1) 

Section—A 

1. State triangle inequality for real numbers. 
2. A finite set is .................. . (open/closed) 

3. 
0

sin
lim
x

x

x
  ................. . 

4. Lebesgue measure of empty set is .................... . 

5. 
1
pn

  converges if ..................... . 

6. If A and B are n n  matrices, then det (A B)   ..................... . 

7. If S1 and S2 are Jordan measurable, then so is 1 2S S .    (True/False) 

8. If S is non-empty subset of nR , then the diameter of  
S = .................... . 



  

 

Section—B 

9. Let 1 1a   and  

1
1

1n na a
n 


,           1n    

then prove that 
1

!na n
 . 

10. Let S ( , 1] (1, 2) {3}     . Then what is the closure of S ? 

11. State Rolle’s theorem. 
12. Find the value of : 

20

sin 1
lim
x

x

xx

  
 

. 

13. If lim S S
knn
  ( S )     , then show that lim S S

knk
  for every subsequence 

{S }of {S }
kn n . 

14. State Dirichlet’s test for the convergence of a series. 
 

l=h; dk;Z& 2 
(Assignment—2) 

Section—C 

15. If 
0

1lim ( ) L
x x

f x


  and 
0

2lim ( ) L 0
x x

g x


  , then show that : 

0

1

2

L
lim ( )

Lx x

f
x

g

 
 

 
. 

16. If f is monotonic on [a, b], then prove that f is integrable on [a, b]. 
17. Evaluate : 

log
2

lim
3 4n

n
n

n n

   
 


. 

18. Show that the system AX = Y, where : 

1

11 12 1 1 1

2 2

....

A , X , Y

.... ....

n

n nn n n

a a a x y

x y

a a x y

     
     
            
     
      

 

   
  



  

has a solution for unknown X if and only if A is non-singular. 

l=h; dk;Z& 3 
(Assignment—3) 

Section—D 

19. State and prove Cauchy’s convergence criterion for a sequence. 

20. If 
1

n
n

b



  is a rearrangement of an absolutely convergent series 

1
n

n

a



 , then prove that 

1
n

n

b



  

also converges absolutely, and to the same sum. 

21. An open set S in nR  is connected if and only if it is polygonally connected.  
22. Evaluate : 

S
( ) ( , )x y d x y   

where : 

S {( , ) | 1 1, 0 1 | |}      x y x y x . 

 

l=h; dk;Z& 4 
(Assignment—4) 

Section—E 

23. State and prove Heine-Borel theorem. 
24. Let f is integrable on R [ , ] [ , ]a b c d   and  

F( ) ( , )
b

a
y f x y dx   

exists for each y in [c, d]. Then prove that F is integrable on [c, d] and :  

R
F( ) ( , ) ( , )

d

c
y dy f x y d x y  . 

 

 

 

 

 

 

 

 

 

 

 
 

 

 



  

H–183 

(Assignment Work)

Partial Differential Equation   

 

ijh{kkFkhZ gsrq funsZ’k % 

[k.M v & vfr y?kqmRRkjh; iz'u ¼1 ls 8½ dqy 08 iz'u gS] lHkh iz'u vfuok;ZA izfr iz'u 0-5 vad          
mŸkj 'kCn lhek 1&2 'kCn ;k ,d okD;A

[k.M c &  vfr y?kqmRRkjh; iz'u ¼9 ls 14½ dqy 06 iz'u gS ftlesa ls dksbZ 04 iz'u gy djsaA izfr 
iz'u 01 vad dk  gksxkA mŸkj 'kCn lhek 75 ;k vk/kk istA 

[k.M l & y?kqmÙkjh; iz'u ¼15 ls 18½ dqy 04 iz'u gS ftlesa ls dksbZ 03 iz'u gy djsaA izfr iz'u 02 
vad dk gksxkA mŸkj 'kCn lhek 150 ;k ,d istA 

[k.M n & v)Z nh?kZ mRrjh; iz'u ¼19 ls 22½ dqy 04 iz'u gS ftlesa ls dksbZ 02 iz'u gy djsaA izfr 
iz'u 04 vad dk gksxkA 'kCn lhek 300 ;k nks istA 

[k.M bZ &  nh?kZ mRrjh; iz'u ¼23 ls 24½ dqy 02 iz'u gS ftlesa ls dksbZ 01 iz'u gy djsaA izfr iz'u  
08 vad dk gksxkA mŸkj dh 'kCn lhek 600&750 ;k 4&5 istA  

 
l=h; dk;Z& 1 

(Assignment—1) 

Section—A 

1. 
( )ax

a





  

(a) 0 

(b) 
3

2
( )x

a
    

(c) 
3

2
( )x

a
   

(d) None of the above 



  

2. Write Dirichlet’s problem. 

3. Write one-dimensional wave equation. 

4. Partial differential equation 
2

2

u u
k

t x

 


 
 is : 

(a) an elliptic differential equation 

(b) a parabolic differential equation 

(c) a circular differential equation 

(d) None of the above 

5. The steady state temperature distribution is governed by : 

(a) The Laplace’s equation 

(b) The Gauss’ equation 

(c) The Green’s equation 

(d) None of the above 

6. Solution of PDE 
2 2

2 2
0

z z

x y

 
 

 
, is : 

(a) 1 2( ) ( 2 )z y x y x        

(b) 1 2( 2 ) ( 3 )z y x y x        

(c) 1 2( ) ( )z y x y x        

(d) None of the above 

7. Partial differential equation z px qy pq    is of the following standard form : 

(a) I 

(b) II 

(c) III 

(d) IV 

8. Complete integral for PDE sinz px qy pq   ; is : 

(a) sinz ax by ab     



  

(b) sinz ax by ab     

(c) sinz ax by aq     

(d) None of the above 

Section—B 

9. By means of partial differential equation, eliminate the arbitrary function from the equation : 

 2 2 2( )x y z f x y z     . 

10. Solve : 

2 2p q x y   . 

11. Solve : 

sint xy . 

12. State Gauss’ divergence theorem. 

13. State uniqueness theorem. 

14. Find the solution of wave equation : 

2 2

2 2
4

d u u

t x




 
. 

 

l=h; dk;Z& 2 
(Assignment—2) 

Section—C 

15. Solve : 

tan tan tanp x q y z  . 

16. Find the surface satisfying 36t x y , containing the two lines 0 ; 1y z y z    . 

17. Derive Laplace equation. 

18. Find the solution of two-dimensional heat equation. 

 

 

 



  

l=h; dk;Z& 3 
(Assignment—3) 

Section—D 

19. Solve the wave equation r t  by Monge’s method. 

20. Find the complete integral of the following differential equation : 

                             
1

2(1 )px qy z pq   . 

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

22. Find the Green’s function of the equation 
2 2

2
2 2

0
u u

u
x y

 
   

 
, for upper half plane. 

l=h; dk;Z& 4 
(Assignment—4) 

Section—E 

23. A thin rectangular plate whose surface is impervious to heat flow, has at 0t   an arbitrary 

distribution of temperature ( , )f x y . If four edges 0, ,x x a  0,y y b   are kept at 

zero temperature, find the temperature at a point of the plate as t increases. 

24. Find Laplace equation in terms of spherical coordinates. 

 

 

 

 

 

 

 

 
 

 

 



  

H–184 

(Assignment Work)

Discrete Mathematics   

 

ijh{kkFkhZ gsrq funsZ’k % 

[k.M v & vfr y?kqmRRkjh; iz'u ¼1 ls 8½ dqy 08 iz'u gS] lHkh iz'u vfuok;ZA izfr iz'u 0-5 vad          
mŸkj 'kCn lhek 1&2 'kCn ;k ,d okD;A

[k.M c &  vfr y?kqmRRkjh; iz'u ¼9 ls 14½ dqy 06 iz'u gS ftlesa ls dksbZ 04 iz'u gy djsaA izfr 
iz'u 01 vad dk  gksxkA mŸkj 'kCn lhek 75 ;k vk/kk istA 

[k.M l & y?kqmÙkjh; iz'u ¼15 ls 18½ dqy 04 iz'u gS ftlesa ls dksbZ 03 iz'u gy djsaA izfr iz'u 02 
vad dk gksxkA mŸkj 'kCn lhek 150 ;k ,d istA 

[k.M n & v)Z nh?kZ mRrjh; iz'u ¼19 ls 22½ dqy 04 iz'u gS ftlesa ls dksbZ 02 iz'u gy djsaA izfr 
iz'u 04 vad dk gksxkA 'kCn lhek 300 ;k nks istA 

[k.M bZ &  nh?kZ mRrjh; iz'u ¼23 ls 24½ dqy 02 iz'u gS ftlesa ls dksbZ 01 iz'u gy djsaA izfr iz'u  
08 vad dk gksxkA mŸkj dh 'kCn lhek 600&750 ;k 4&5 istA  

l=h; dk;Z& 1 
(Assignment—1) 

Section—A 

1. Rewrite the proposition NApNq using ^ and ~. 

2. If P   Sunita is kind, Q   Sunita is beautiful,  

R   People like her. 

Translate the statement P (Q R)   in to language. 

3. If a, b be any two elements of Boolean algebra B, then ( )a a b   = ..................... . 

4. The value of complete disjunctive normal form  

is ................... . 

5. Let A = {1, 2, 3, 4, 5}, then determine the truth value of ( A) ( 3 5)x x    . 



  

6. If A = {a, b, c}, then the number of subsets of A  

is ................... . 

7. Let A = {1, 2, 3}, then relation R = {(1, 1), (2, 3)} is a transitive relation in A. 

 (True/False) 

8. Let H is a subgroup of a group G and o(H) = 2,  

o(G) = 4, then find the index of H in G. 

Section—B 

9. Find the inverse of permutation : 

1 2 3 4 5
P

5 3 2 4 1

 
  
 

. 

10. Let G be a group and Ga  . Then show that N { G : }a x xa ax    is a subgroup of G. 

11. Let (R, +, .) be a ring such that 2 Ra a a   . Prove that R is a commutative ring. 

12. Show that W {( , , ) : , R}o y z y z   is a subspace of V3(R). 

13. Show that 3 2T : V (R) V (R)  defined by 1 2 3 1 2 1 3T( , , ) ( , )x x x x x x x    is linear. 

14. State and prove law of syllogism. 

l=h; dk;Z& 2 
(Assignment—2) 

Section—C 

15. Let R be any equivalence relation defined on a non-empty set X, then for , Xa b  , show 

that [ ] [ ]a b  iff ( , ) Ra b  . 

16. State and prove De-Morgan’s law in Boolean algebra. 

17. Show that : Q Qf   define by ( ) 2 3f x x   is invertible and find its inverse. 

18. Show that the arbitrary intersection of normal subgroups is always a normal subgroup. 

l=h; dk;Z& 3 
(Assignment—3) 

Section—D 

19. Let (G, )  be a group and Ga   be such that o(a) = n. Then prove that for integer m, 

ma e  if and only if n divides m. 

20. Define homomorphism in groups. If : G Gf   is a homomorphism, then prove that 

kernel of F is always a normal subgroup of G. 

21. Define centre of a group G and prove that centre of G is a normal subgroup of G. 



  

22. Prove that the necessary and sufficient condition for any subset of vector space V(F) to be 

subspace that for any U, W W  and , F U V Wa b a + b   .  

l=h; dk;Z& 4 
(Assignment—4) 

Section—E 

23. Let B be a Boolean algebra, then prove that under partial order relation in B : 

(a) sup{ , }a b a b    

(b) . inf { , }a b a b  for every , B.a b  

24. Let Q1 = Q – {1} be the set of all rational numbers except 1 and * be any operation defined 

in Q1 as : 

*a b a b ab        1, Qa b    

Then show that Q1 is an abelian group with respect  

to *. 

 

 

 

 
 

 
 

 

 


