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1. Find the solution of the homogeneous Fredholm integral equation u(x) = - ∫ 𝑢(𝑡)𝑑𝑡
1

0
 

 

2. Let 𝜑 satisfy  𝜑(𝑥) = 𝑓(𝑥) + ∫ 𝑠𝑖𝑛(𝑥 − 𝑡)𝜑(𝑡)𝑑𝑡.
𝑥

0
  Then find 𝜑 . 

 

3. Consider the integral  equation  𝑦(𝑥) = 𝑥3 + ∫ 𝑠𝑖𝑛(𝑥 − 𝑡)𝑦(𝑡)𝑑𝑡,
𝑥

0
 0 ≤ 𝑥 ≤ 𝜋.  Then, find 

the value of 𝑦(1) 

4. What is the value of  λ for which 𝑢(𝑥) = 1 + 𝜆𝑥 is a solution of 𝑥 = ∫ 𝑒𝑥−𝑡𝑢(𝑡)𝑑𝑡
𝑥

0
 ? 

5. Find the resolvant kernel  𝑅(𝑥, 𝑡, 𝜆) for the Volterra integral equation    

   𝜑(𝑥) = 𝑥 + 𝜆 ∫ 𝜑(𝑠)𝑑𝑠
𝑥

𝑎
,  

6. For the integral equation  𝑦(𝑥) = 1 + 𝑥3 + ∫ 𝐾(𝑥, 𝑡)𝑦(𝑡)𝑑𝑡,
𝑥

0
 with kernel 𝐾(𝑥, 𝑡) = 2𝑥−𝑡, 

find the iterated kernel 𝐾3(𝑥, 𝑡) 

7. Find the characteristic number homogeneous integral equation  

  𝜑(𝑥) − 𝜆 ∫ (3𝑥 − 2)𝑡𝜑(𝑡)𝑑𝑡 = 0
1

0
 

8. Let 𝜆1, 𝜆2 be the characteristic numbers for the homogeneous integral  equation 

  𝜑(𝑥) − 𝜆 ∫ (𝑥𝑡 + 2𝑥2)𝜑(𝑡)𝑑𝑡 = 0.
1

0
 Then find 𝜆1, 𝜆2. 

9. Which of the following is correct? 

1. 𝑢(𝑥)  = ∫ 𝑒𝑥𝑡𝑢(𝑡)𝑑𝑡
1

0
 is a Volterra integral equation 

2. 𝑢(𝑥)  =  ∫ 𝑥𝑡𝑢(𝑡)𝑑𝑡
𝑥

0
 is a Fredholm integral equation 

3. 𝑢(𝑥)  = 𝜆 ∫ 𝐾(𝑥, 𝑡)𝑢(𝑡)𝑑𝑡
𝑏

𝑎
 is a Fredholm integral equation 

4. 𝑢(𝑥)  = 𝜆 ∫ 𝑥𝑡𝑢(𝑡)𝑑𝑡
1

0
 is a singular integral equation 

10. The homogeneous Fredholm integral equation u(x) = 𝜆 ∫ 𝐾(𝑥, 𝑡)𝑢(𝑡)𝑑𝑡
𝑏

𝑎
 has only trivial 

solution. Then what could be said about the solution/solutions of the non-homogeneous 

equation u(x) = 𝑓(𝑥) + 𝜆 ∫ 𝐾(𝑥, 𝑡)𝑢(𝑡)𝑑𝑡
𝑏

𝑎
 ? 

11. Which of the following kernels are degenerate? 



1. 𝐾(𝑥, 𝑡) = 𝑠𝑖𝑛(𝑥𝑡) 

2. 𝐾(𝑥, 𝑡) = 𝑒𝑥+𝑡 

3. 𝐾(𝑥, 𝑡) = 𝑒𝑥𝑡 

4. 𝐾(𝑥, 𝑡) = 𝑐𝑜𝑠(𝑥𝑡) 

12. Find the Volterra integral equation equivalent to the I.V.P,  
𝑑𝑦

𝑑𝑥
− 2𝑥𝑦 = ex2

, 𝑦(0) = 1. 

13. Find the kernel of the Fredholm Integral equation equivalent ton to the B.V.P,  

 𝑦˶(𝑥) + 9𝑦(𝑥) = cos (x),    𝑦(0) = 𝑦(1) = 0,  is .................. . 

14. Find the eigenvalues of  y(x) = 𝜆 ∫ sin(𝑥 + 𝑡) 𝑦(𝑡)𝑑𝑡
2𝜋

0
 

15. For the homogeneous Fredholm equation  𝜑(𝑥) = 𝜆 ∫ 𝑒𝑥+𝑡𝜑(𝑡)𝑑𝑡
1

0
, a nontrivial solution 

exists, when 𝜆 has the value .................. . 

 


