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PART – A

Answer four questions from this Part. Each question carries 4 marks.

1.	 Distinguish between pointwise boundedness and uniform boundedness of 
sequence of functions on a set E.

2.	 Define the limit function of sequence {fn} of functions and show that for  

m, n = 1, 2, 3, ..., if Sm, n = 
m

m n+ , then lim lim lim lim, ,n m m n m n m nS S
→ ∞ → ∞ → ∞ → ∞

≠ .

3.	 Define beta function.

4.	 Show that the functional equation Γ(x + 1) = xΓ(x) holds if 0 < x < ∞.

5.	 Prove that a linear operator A on a finite-dimensional vector space X is one-to-
one if and only if the range of A is all of X.

6.	 State the implicit function theorem.	 (4×4=16)

PART – B

Answer 4 questions from this Part without omitting any Unit. Each question 
carries 16 marks.

Unit – I

7.	 State and prove the Stone-Weierstrass theorem.

8.	 a)	 Show that there exists a real continuous function on the real line which is 
nowhere differentiable.

	 b)	 If {fn} is a pointwise bounded sequence of complex functions on a countable 
set E, then show that the {fn} has a subsequence {fnk

} such that {fnk
(x)} 

converges for every x ∈ E.

P.T.O.
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9.	 a)	 If {fn} and {gn} converge uniformly on a set E, then prove that {fn + gn} 
converges uniformly on E.

	 b)	 If {fn} and {gn} are sequences of bounded functions, then prove that {fn . gn} 
converges uniformly on E.

	 c)	 Suppose {fn} is a sequence of functions defined on E, and suppose |fn(x)| ≤ Mn 
for x ∈ E and n = 1, 2, 3, ..., then prove that ∑ fn converges uniformly on  
E if ∑ Mn converges.

Unit – II

10.	 a)	 Suppose that the series c xn
n

n =

∞∑ 0
 converges for |x| < R, and if  

f(x) = c xn
n

n =

∞∑ 0
, then prove that the function f is continuous and 

differentiable in (–R, R), and f′(x) = nc xn
n

n

−
=

∞∑ 1

1
 where |x| < R.

	 b)	 State and prove Taylor’s theorem.

11.	 State and prove Parseval’s theorem.

12.	 a)	 If x > 0 and y > 0, then show that t t dt
x y
x y

x y− −−( ) =
( ) ( )

+( )∫ 1 1

0

1

1
Γ Γ
Γ .

	 b)	 If f is continuous (with period 2π) and if ε > 0, then prove that there is a 
trigonometric polynomial P such that |P(x) – f(x)| < ε for all real x.

Unit – III

13.	 a)	 Define dimension of a vector space.

	 b)	 Let r be a positive integer, if a vector space is spanned by a set of r vectors, 
then prove that dim X ≤ r.

	 c)	 Show that dim n = n.

14.	 a)	 Define a continuously differentiable mapping.

	 b)	 Suppose f maps an open set E ⊂ n into m. Then prove that f ∈ |(E) 
if and only if the partial derivatives Djfi exist and are continuous on E for  
1 ≤ i ≤ m, 1 ≤ j ≤ m.

15.	 State and prove inverse function theorem.	 (4×16=64)

________________________
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PART – A

Answer any 4 questions. Each question carries 4 marks.	 (4×4=16)

1.	 Define independent set of a graph G. Prove that a set S ⊂ V is an independent 

set of G if and only if S – V is a covering of G.	

2.	 If δ > 0, then prove that α′ + β′ = v where α′ and β′ where α′ (G) and β′ (G) are 

the edge independence number and edge covering number of G respectively. 

3.	 Show that the Peterson graph is 4–edge chromatic.

4.	 Prove that a graph G is embeddable in the plane if and only if it is embeddable 

on the sphere. 

5.	 Prove that if G is a k-regular bipartite graph with k > 0, then G has a perfect 

matching.

6.	 Prove that a simple graph G is connected if and only if, given any pair of distinct 

vertices u and v of G, there are at least n internally disjoint paths from u to v.

P.T.O.
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PART – B

Answer any 4 questions without omitting any unit. Each question carries 16 marks.

UNIT – I

7.	 a)	 State and prove Ramsey’s theorem.

	 b)	 Let (S1, S2,...,Sn) be any partition of the set of integers 1, 2, ..., rn. Then, 

prove that for some i, Si contains three integers x, y and z satisfying the 
equation x + y = z.

8.	 a)	 If {x1, x2, ..., xn} is a set of diameter 1 in the plane, then prove that the 	
	 maximum possible number of pairs of points at distance greater than 	

	 1/ 2 is [n2/3]. Also prove that for each n, there is a set {x1, x2, ..., xn} of 	
	 diameter 1 with exactly [n2/3] pairs of points at distance greater than 1/ 2 .

	 b)	 If G is simple and contains no Km+1, then prove that ε(G) ≤  ε(Tm,v). Also 
prove that ε(G) = ε(Tm,v) only if G = Tm,v.

9.	 a)	 If G is k-critical, then prove that δ ≥ k – 1.

	 b)	 Show that every k-chromatic graph has at least k vertices of degree at least 
k – 1.

	 c)	 Prove that in a critical graph, no vertex is a clique.

UNIT – II

10.	 a)	 If two bridges overlap, then show that either they are skew or else they 	
	 are equivalent 3-bridges.

	 b)	 Show that K3,3  is non-planar.

	 c)	 Prove that an inner bridge that avoids every outer bridge is transferable.

11.	 a) Let G be a connected graph that is not an odd cycle. Then prove that 	
	 G has a 2-edge colouring in which both colors are represented at each 	
	 vertex of degree at least two.

	 b)	 If G is bipartite, then prove that X ′ = ∆.
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12.	 a)	 Let M and N be disjoint matchings of G with |M| > |N|. Prove that there are 	

	 disjoint matchings M′ and  N′ of  G such that |M′| = |M| - 1, |N′| = |N| + 1 	
	 and M′ ∪ N′ = M ∪ N.

	 b)	 Show that a graph is planar if and only if each of its blocks is planar.

UNIT – III

13.	 a)	 Prove that a matching M in G is a maximum matching if and only if G 	
	 contains no M-augmenting path.

	 b)	 In a bipartite graph, show that the number of edges in a maximum matching 
is equal to the number of vertices in a minimum covering.

14.	 Prove that G has a perfect matching if and only if o(G – S) ≤ |S| for all S ⊂ V.

15.	 State and prove Menger’s theorem.	 (4×16=64)

______________
	


