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1 Instructions

1. The homework is due on April 20.
2. Each question is worth 4 points.

3. Attempt as many problems as you can. You will be given partial credit, as per the policy discussed in class.

2 Problems

1. Consider the cone defined as:
n
Cy={(z1,22,...2n) 12 71 - 22 > Zx?, x1,x9 > 0.}
j=3

Show that x = (x1,%2,...,2,) € Cy if and only if y = (y1,¥2,...,yn) € Cy, Where, y; = (%) < (x1 + 22),

Yo = (%) - (21 — 22), y;j =xj,j =3,4,...nand Cy is the Lorenz cone given by:
Co={y=Wny2,- - ¥n) €ER" 191 > |[(y2,¥3,- -, Yn)ll2}-

2. Assume that —u; < f1(x) < wy and —uy < fo(x) < wug. Use integer programming to model the following
conditions:

(a) Either f1(x) > 0or fa(x) > 0.

(b) f1(x) 20— fa(x) = 0.

(c) Either f1(x) > 0 or fo(x) > 0, but not both.
(@ | > a; - ;] > b, where b > 0.

3. Consider the following integer programming problem:

maxz =2-x1 + o
subject to
2-21—2-29<3
—2-x1+x9 <2
2-x14+2-20<13
x1, T2 >0

x1, To integer



(a) Solve the above problem graphically.

(b) Solve the above problem using the branch-and-bound technique discussed in class. All linear programming
relaxations should be solved graphically.

4. The following problem is called the stagewise shortest path problem:
You are given n cities, which are partitioned into (/N + 1) stages. City O is the only city in Stage 0 and city D is the
only city in Stage N. Each city in stage k can advance to any city in stage k + 1, for k = 0,1,2,... (N — 1). The
distance between city ¢ and city j is denoted by d;;.

Formulate the dynamic programming recursion for the stagewise shortest path problem which is the problem of
finding the shortest path from the city O to the city D.

5. Compute the value of an American put option on a stock with current price equal to $100, strike price equal to $98,
and expiration date five weeks from today. The yearly volatility of the logarithm of the stock return is ¢ = 0.30. The
risk-free interest rate is 4%. Use a binomial lattice with N = 5.



