Honors Seminar Mathematical Modeling
Homework #1

Assigned: 8/27/09 (Thursday)

Due: 9/3/09 (Thursday)

1) In the game of Blackjack, a player is initially dealt two cards from a standard deck of 52 cards. Each numeric card is worth the corresponding number of the card. Jacks, Queens and Kings are worth 10 points and an Ace can be counted as either one point or 11 points. For the purposes of this question, let’s assume that Aces always count as 11 points unless you are dealt two of them, in which case, one is worth 11 and the other is worth one. Write a computer program to determine a probability distribution for the value of the initial deal of a pair of cards in a game of blackjack. You should fill in a chart as follows:

	Value of Hand
	Probability of obtaining a hand of that value

	3
	

	4
	

	…
	

	21
	


You may express each of the values on the right-hand side as either a fraction or a decimal.

Note: If you prefer, you may work this problem out by hand as well.

2) Determine the expected value of a single card dealt in a game of blackjack. For the purposes of this question, assume that an ace always counts as 11 points. Please solve this problem by hand, without the aid of any calculator or computer program.

3) Using your answer from #2, and assuming that each card dealt is equally likely to occur (meaning that you are playing with an infinite decks, not one), determine the number of cards one would expect to receive before reaching 22 points (ie. busting). (Note this number should NOT be an integer.) Note: There should be very little work for this question.
4) Write a simulation that randomly deals cards until a bust occurs. Each time, count how many cards it took for the player to bust. Repeat this simulation 1000000 times. Then, calculate the average of the number of cards it took to bust. How close is this answer to your answer from #3? If it is not close, can you hypothesize why it is not?
5) Extra Credit: Come up with some problem for which you can’t easily obtain a simple mathematical solution. Write a computer program to solve the problem. (The amount of extra credit given will be relative to how interesting and involved your problem and solution are.)
