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Problem 1

Signature

a) Use Laplace transform to compute the convolution product cosht x sint for

t > 0.
b) Solve the initial value problem

{ Yy +y*rcost =0,
y(0)=1.

Problem 2 Find the Fourier series of the 27-periodic even expansion of the

function f(z) = e* for t € [0, 7].

Problem 3

1. Find all the solutions of the partial differential equation

Uze (2, 1) = 2ug (2, t) + 2us(, t) for x € [0,7] and t > 0,

of the form w(x,t) = F(x)G(t) that satisfies the border conditions

u(0,t) = 0 = u(m,t) fort > 0.

2. Find a solution from (1) that satisfies the initial conditions

u(z,0) = sin(2z) and w(s,0) =10.

Problem 4

1. State the Cauchy-Riemann equations.
2. Determine a function u(x,y) such that the function
flz+iy) =u(z,y) +i(2a® —y* +x+1)

is analytic in C.

(1)



Problem 5

1. Find and classify all the singularities of the function
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2. Find the two Laurent series of f(z) with center zy = 0

Problem 6

1. Compute the integral
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2. Compute the principal value of the integral
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where C = {e¥ : t € [0, 27]}.



