CS105 03 : Midterm II
Name_____________________

Code Identification (15 points)
What does the following piece  of code do? Do not give an english description  of the procedure; this is a simple and function which you should be able to express in 6 words or less.

 (define (mystery x y)

  (cond ((= x 0) 

         (cond ((= y 0) 0)

               ((> y 0) (+ 1 (mystery x (- y 1))))

               ((< y 0) (- (mystery x (+ y 1)) 1))))

        ((> x 0) (+ 1 (mystery (- x 1) y)))

        ((< x 0) (- (mystery (+ x 1) y) 1))))

Let and Lambda (35 points)
Write four functions which will return a solution to the following problem. 

a. The first function should use basic syntax (no lambda or lets) (5 points)

b. The second function should use a lambda procedure (10 points)

· c.  The third function should use a let statement (10 points)
· d.  The fourth function should read in a value for x and y from the user, and plug them into the expression. (10 points)
   Your substitution should be logical and GREATLY simplify the expression. 

f(x,y) = x3 – 9x2 + 27x + y3 +21y2 + 196y + 316

Iteration and Recursion (15 points)

For this question, write 2 procedures which calculate xn. 

a. The first should calculate it recursively (7.5 points)


b. The second should calculate it iteratively (7.5 points)

I/O (15 points)

Recall the tic-tac-toe problem. We have a tic-tac-toe board represented as a list with 9 elements representing the 9 squares sequentially.Write the function that prints a nicely formatted board that looks like this:

0 | 1 | 2

--+---+--

3 | 4 | 5

--+---+--

6 | 7 | 8

Where the numbers represent the characters stored in the respective positions of the list.

The thinking problem  (20 points)
Weak Yatzee

Yatzee is played with six dice. All six are rolled. There are many ways to get points. In descending order, our limited combinations and point values are as follows:

yatzee (6 of a kind) - 100 points

5 of a kind - 75 points

4 of a kind - 50 points

and "numbers". This latter one is the value of a face up (ie a 6) times the number of those faces showing. So, if we had "sixes" and there were three sixes rolled, the score woud be 3 * 6 = 18.

You should write a program to automatically play our limited Yatzee

1. Write a die-roll function. It should return a random number between 1 and 6

2. Produce a list which has 6 die rolls in it (stores the value of die-roll called 6 times)

3. Check for points

· Check from highest possible score to lowest. 

· Check for a Yatzee. If there is one, output 100 points, otherwise, check for 5 of a kind. 

· If there are 5 of a kind, print out 75 points, otherwise, check for 4 of a kind. 

· If there are 4 of a kind, print 50 points, otherwise, check for "numbers". 

· Print numbers based on whichever value has the most faces showing (ie if there are 5 twos  and a six, you will choose twos). Print the number you selected (show "sixes" if that's what you choose) and the score (the value of the die times the number of dies showing: for 3 sixes, the score is 18). 
