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. (10%) Please examine the following series for convergence or divergence with proof:
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2. (20%) Please evaluate the following integrals.
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(20%) By considering Jlen Ji a¥dz, please find fy (logz)" dz.

o~

(15%) Suppose that g : R? — R. For a double integral [J f* g (s,u) ds du, after changing
the order of this double integral, what would be the new invervals for the double integral?
You just need to find what the three question marks are in the second double integral for
this question.
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5. (15%) A call option gives its holder the right to buy an asset S, at time T with price K.
Denote the price of the asset at time ¢ as S;. If St > K at option maturity date 7', then
Cr =St — K;if St < K at option maturity date T, then Cr = 0, where Cr is the option
payoff at maturity time 7. Assuming that the probability density function of the asset price
15 f(S,), then the call option price at current time 0 is equal to

Co = G*TT/ (St — K) f(Sr)dSr
K
where r, K and T are constant.

Please calculate the second derivatives of the call price with respect to /(, i.e. gi,(q%

6. (20%) The put option price at current time ¢ = 0 is Fy = Ke " TN(~dy) — S,N(—d,),

I Sg +(r+is)T
where d; = —1—(—“—)—0(—\/—7&——)—, and dy =dy —oVT, r, 0, K and T are constant.
N (z) is the cumulative distribution function of the standard normal distribution, whose
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probability density function is n (z) . By definition, 3% =n () = size

Please find the first derivatives of the put price with respect to Sy, i.e. —%)g




