Math 4210 Assignment 2 Solution

February 28, 2024

Problem 1. (30pts)
a) (10pts) Notice that
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where Y ~ N(0,T — t) with probability density function
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Notice that pi (y) = fy’;,yi_(f), we have

h= =) [y = (- Oy o). (o

On the other hand,
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where Z ~ N(0,1) and ® is the cumulative distribution function of Z. So
we conclude
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or equivalently

w(t,z) = e (JT “tpz( %) + (z — K)d( j%)) (2pts)

z2
where pz(z) := \/%e T is the probability density function of Z.

b) (15pts) By chain rule and product rule:
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¢) (5pts) From b):

Opu(t, x) + %agmu(t,x) —ru(t,xz) = 0.

Problem 2. (30pts)

a) (5pts)

o2
Sy = Spexp ((r - ?)t + UBP), for t € [0, 7.



b) (5pts)
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where Z ~ N(0,1) under Q.
c¢) (20pts) Method 1.
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Denote by d = D and Y ~ N(0,T) under Q with proba-



bility density function py given by py (y) = \/21776_57. Then
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Similarly, one computes
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To sum up:
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Method 2. It can be viewed as sum of a Vanilla call option and a Vanilla
put option. By the formulae of option prices (5pts for each formula):
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