CS3150 homework.   Problem set 1

Due date:  at the beginning of class on Thursday, October 31, 2002.

There are 5 problems with a total score of 65.  Do all problems. 

Problem 1. (10 points)

An old lady is crossing the street.  She cannot cross the street by herself; she needs a person to help her cross the street.  Alice and Bob are the only people passing by.  Each has to decide simultaneously if he/she will help.  Each one will get pleasure worth a 3 if the old lady is successful (no matter who helps her).  However, it takes time to help the old lady.  Each one who helps the old lady incurs a cost of 1.  Model this situation as a strategic game.  
(a) Model this situation as a strategic game.  Create the payoff table.
(b) Give the best responses of all players in all situations.

(c) Does any of the players have a dominant strategy?
(d) Find all Nash equilibria.

Problem 2. (10 points)

Consider the following statement: “When a game has a mixed-strategy Nash equilibrium, a player’s equilibrium mixture yields the same expected payoff against each of the other player’s pure strategies.”  Is it true or false?  Explain and/or give an example.

Problem 3. (10 points)

Find the mixed-strategy equilibrium for the game in Problem 1.

Problem 4. (20 points)

A game is a zero-sum game if the sum of the payoffs of all players is 0 for any outcome.  Consider the following zero-sum game where the entries represent the payoff of the row player.

	
	COLUMN

	
	LEFT
	RIGHT

	ROW
	HIGH
	0
	X

	
	LOW
	y
	z


The numbers x, y, and z are all positive.  What relations between these numbers (for example, x<y<z) must hold for each of the following cases to arise?

(a) At least one of the players has a dominant strategy.

(b) No players has a dominant strategy, but there is a pure-strategy Nash equilibrium.

(c) There is no pure-strategy Nash equilibrium, but there is a mixed-strategy Nash equilibrium.

(d) Given that case (c) holds, give a formula (in terms of x,y, and z) for Row’s probability of choosing HIGH.

Problem 5. (20 points)

In a small college town, there are 2 pizza stores, Pete’s Pizza Pies and Danny’s Deep Dish, who compete for customers and profits.  Suppose it costs $3 to make a pizza.  Suppose further that market survey have shown that when Danny’s price is PD and Pete’s price is PP, their sales QD and QP is 

QD = 12-PD+0.5PP

QP = 12-PP+0.5PD

The idea in these equations is that if one store increase its price by $1, its sales will go down by 1,000 and the sales of the other store will go up by 500, presumably 500 customers of the first store will switch to another store and another 500 will switch to some other kind of food.

Profit per week is the product of the number of pizzas sold that week and net profit per pie, that is

YD = QD(PD – 3)


YP = QP(PP – 3)

Each store wants to set its price so that its profit is maximizes.   Suppose the two stores have to set their prices simultaneously, and they have to do it only once.  Model this situation as a strategic game.

1. Model this as a strategic game, ie., specify each of the parameters in the 3-tuple (N,A,u).

2. Model this as a strategic game in the 5-tuple form (N,A,C,g,u).

3. Find Pete’s best response in algebraic form and draw his best response curve.

4. Find Danny’s best response in algebraic form and draw his best response curve.

5. Is there a Nash equilibrium?  If so, what are Pete’s and Danny’s prices and how much profit each of them obtains each week?
6. Suppose the two stores collaborate, what will be their prices and profits?
