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Instruction: Answer Question one and any other 4 Questions

1.(a) Briefly explain an integral equation
(b) Classify the following equations

() u@) = x —<2% = [F(x — hu(t)dt = 0
(i u@) =3 +x—fjx—t) ub(®)dt =0
(i) w' () = 1 — 323 +x — [ tu(®)dt = 0
(iv) u(x) = [, (x — )? u(t)dt = 0
(c) (i) Show that u(x) = e* is a solution of the equation
u(x) = 1+ f; u(t)de
(ii) Show that u(x) = x is a solution of the integral equation
u(x) = 2x — 5+ 3 [ G+ Dut)de

2. (a) Convert the Volterra integral equation to an initial problem
u(x) =x+ fox(t —x)u(t)dt

(b) Solve the Fredholm integral equation
u(x) = %xz + folixztzu(t)dt

3. (a) Using the transformation formula:
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Convert the quadruple integral to asingle integral [ [ [ [ u(t)dtdtdtdt
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(b) Convert the following initial value problem to an equivalent Volteral integral equation

y"=3y"—-6y"+5y=0 y(0)=y'(0)=y"(0)=1 (10 marks)

4. Solve the Volterra integral equation u(x) = x2 + %x‘* + fox(t — x)u(t)dt by converting it to

equivalent initial value problem (12 marks)

5. Convert the boundary value problem to an equivalent Fedholm integral equation
y'(@)+tyx)=x, 0<x<m (12 marks)

subject to boundary conditions y(0) = 1,y(r) =m — 1

6. (@) Solve the integral equation 3sin X +2C0SX = f sin(x+y)Q(y)dy,—7z < x <7z (8 marks)

(b) Solve the integral equation jOXQ(x - ¥)[Q(y) - 2sinaydy = xcosax (4 marks)
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