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NUMSc-2017 
 

K-wefvM 
 

1|  (K) wjcwPR aª“e‡Ki msÁv `vI| [Define Lipschitz constant.] 

 

 (L) †f±i dvskb 1 2, , , nϕ ϕ ϕ  Gi ibw¯‹qvb Kx? [What is the 

Wronskian of the vector function 1 2, , , nϕ ϕ ϕ ?]  

 (M) †ci‡bi Dccv`¨wU wjL| [Write down the Perron theorem.] 

 

 (N) 0 0( ) ( , ), ( )y x f x y y x y′ = =  Avw`gvb mgm¨vi wcKv‡W©i m~ÎwU wjL| 

[Write down the Picard’s formula for the IVP 

0 0( ) ( , ), ( )y x f x y y x y′ = = .]  

 (O) cv_©K¨ Kv‡b©j Kx? [What is the difference Kernel?] 

 

 (P) A‰iwLK †hvMR mgxKiY Kx? [What is the non-linear integral 

equation?]  

 (Q) cybive„Ë Kv‡b©j Kx? [What is iterated Kernel?]  

 (R) †hvMR mgxKi‡Yi AvB‡Mb gv‡bi msÁv `vI| [Define eigen values of 

an integral equation.]  

 (S) ÷ªvg-wjDwfj mxgvgvb mgm¨v Kx? [What is Sturm-Liouville 

boundary value problem?]  

 (T) e¨wZµgx †hvMR mgxKi‡Yi cwiPq wjL| [Write down the identity of 

the singular integral equation.]  

 (U) wØZxq cÖKv‡ii mggvwÎK fj‡Ziv †hvMR mgxKiYwU wjL| [Write down 

the homogeneous Volterra integral equation of Second Kind.] 
 

 (V) ( ) ( , )x t f t x′ =  mgxKi‡Yi myw ’̄Z mgvav‡bi msÁv `vI| [Define the 

stable solution of the equation ( ) ( , )x t f t x′ = .]  

 

L-wefvM 

2| 21 , (0) 0dx x x
dt

= + =  Avw`gvb mgm¨vi mgvav‡bi Aw —̄Z¡ I Abb¨Zv 

Av‡jvPbv Ki| [Discuss the existence and uniqueness of solution of 

the initial value problem 21 , (0) 0dx x x
dt

= + = .]  

3| wcKv‡W©i AvbyµwgK AvmbœxKiY c×wZ e¨envi K‡i Avw`gvb mgm¨v 

2 , (1) 2dy y y
dx x

= − =  Gi cÖ_g wZbwU Avmbœ mgvavb wbY©q Ki| [Using 

Picard’s method of successive approximation find the first three 

approximations to the solution of the IVP 2 , (1) 2dy y y
dx x

= − = .] 

 

4| aª“eK cwieZ©b m~Î eY©bv I cÖgvY Ki| [State and prove the variation of 

constant formula.]  

5| mgvavb Ki: ( )

0
( ) 1 ( )

tt t sx t e e x s ds− − −= + + ∫  Ges mgvav‡bi mZ¨Zv hvPvB 

Ki| [Solve: ( )

0
( ) 1 ( )

tt t sx t e e x s ds− − −= + + ∫  and verify your result.] 

 

6| cÖgvY Ki †h, cÖwZmg Kv‡b©‡ji mKj cybive„Ë Kv‡b©jI cÖwZmg Ges cÖwZmg 

Kv‡b©‡ji AvB‡Mb gvb¸wj ev —̄e| [Prove that, all iterated Kernels of 

symmetric Kernels are also symmetric and eigen values of a 

symmetric Kernel are real.]  

7| fj‡Ziv †hvMR mgxKi‡Yi 
0

( ) sin 2 ( )
x x sQ x x e Q s ds−= + ∫  Gi wiRj‡fë 

Kv‡b©j wbY©q Ki| [Find the resolvelt Kernel of the Volterra integral 

equation 
0

( ) sin 2 ( )
x x sQ x x e Q s ds−= + ∫ .]  
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8| †`LvI †h, 0x x′′ + =  Gi k~b¨ mgvavb mylgfv‡e myw ’̄Z wKš‘ AmxgZUxqfv‡e 

myw ’̄Z bq| [Show that the zero solution of 0x x′′ + =  is uniformly 

but not asymptotically stable.]  

9| 
0

( ) (1 sin sin ) ( )x x x t t dt
π

ϕ λ ϕ= + +∫  †hvMR mgxKiYwU mgvavb Ki| 

[Solve the integral equation 
0

( ) (1 sin sin ) ( )x x x t t dt
π

ϕ λ ϕ= + +∫ .] 

 

 
M-wefvM 

 

10| eY©bvmn Kwk-wcqv‡bv Aw —̄Z¡ Dccv`¨wU cÖgvY Ki| [State and prove 

Cauchy-Peano existence theorem.]  

11| eY©bvmn civwgwZ cwieZ©b m~Î cÖgvY Ki| [State and prove the variation 

of parameter formula.]  

12| 
2

2 5 6 0, (0) 0, (0) 1d y dy y y y
dx dx

′− + = = =  Avw`gvb mgm¨vwU‡K GKwU 

†hvMR mgxKi‡Y iƒcvš—wiZ Ki Ges Zvi mgvavb Ki| [Transform the IVP 

2

2 5 6 0, (0) 0, (0) 1d y dy y y y
dx dx

′− + = = =  into an integral equation and 

solve it.]  

13| 
0

( ) cos3 cos( ) ( )x x x y y dy
π

ϕ λ ϕ= + +∫  †hvMR mgxKiYwUi AvB‡Mb gvb 

I AvB‡Mb dvskb wbY©q Ki| [Find the eigen values and eigen 

functions of the integral equation 

0
( ) cos3 cos( ) ( )x x x y y dy

π
ϕ λ ϕ= + +∫ .]  

14| mgvavb Ki [Solve]: 
2

2
20

1( ) 1 ( )
1

t tx t t x s ds
s

+
= + +

+∫  

15| fj‡Ziv wØZxq cÖKv‡ii A‡hvMvkªqx †hvMR mgxKi‡Yi Abb¨ mgvavb 

we`¨gvbZvi kZ©mg~‡ni eY©bv I cÖgvY `vI| [State and prove a set of 

conditions for which Volterra non-linear integral equation of 

Second Kind has a unique solution.]  

16| 2 sin , (0) (1), (0) (1)y y x y y y yπ π′′ ′ ′+ = = =  mxgvgvb mgm¨vi Rb¨ GKwU 

MÖxb dvskb MVb Ki| [Construct a Green’s function for the boundary 

value problem 2 sin , (0) (1), (0) (1)y y x y y y yπ π′′ ′ ′+ = = = .] 

 

17| D`vniYmn wewfbœ cÖKvi w ’̄wZZ‡Ë¡i msÁv `vI| [Define different types of 

stability with examples.]  
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