Homework 2, due midnight Thursday Mar 15

Full electronic submission due then, paper version due Friday in TA mailbox (101A Smith).

Working together

o A&S 1.26,2.20,2.25,2.26,2.33

e Practice coding the procedures append, reverse, map, accumulate, filter, enumerate, deep-reverse,
equal?.

Do not submit problems in the above section.

Working alone: for submission

You may talk with another student and share ideas with another student for these problems, but you MAY
NOT look at another student’s answers or code for any reason. You may of course discuss anything with
the TA or professor.

Pay special attention to what is required. If the question asks for drawings, process illustrations, answers,
descriptions, etc., be sure to provide those things.

1. In section 2.23 there are definitions for three functions: sum-odd-squares, even-fibs, and list-fib-squares.
Find and remove an unnecessary line of code from at least one of these three procedures. Show the
line you removed and explain why it was ok to remove it.

2. A&S 2.1,2.2,2.28,2.29,2.37

3. The purpose of this function is to mimic the actions of a simple cybernetic animal that lives in a
one-dimensional world of zeros and ones!'. Ones represent things to eat, and the animal seeks them
out and eats them until none are left. An interaction with chomp will look like this:

> (chomper (01 0V1 1 1100))
(010>111100
(01>0111100
(0>00111100)
(ovoo111100)
(0<00111100
(00<0111100
(000<111100
(0000<11100)
(00000<1100)
(000000<100)
(0000000<00
(0O0O00000VOOD®
"All Done!"

> (chomper (0 0 V O 0) )
"A1l Done!"

>

Let’s notice a couple of things about the Chomper. First, Chomper itself is represented in one of
three ways, depending on its current state. If Chomper is not currently moving in a direction, it is
represented as a V. If it is moving left, it is represented as a >, and if it is moving right, a <. Thus the
list given to the chomper function consists of a series of zeros and ones and one instance of Chomper
in one of its three states.

Suppose Chomper is in its V state. Then, if there is any food to its left (i.e., there are any ones to its
left) then it will switch to a state in which it is moving left. If there is no food to its left (i.e., there are

1This problem adapted with permission from Kathy McCoy.



NO ones to its left) but there is food to its right, it will switch to a state in which it is moving right.
If there is no food left for it to consume (when it is in its V state), it will print out a message.

Once Chomper is started in one direction or another, it will continue in that direction as long as there
is any food in that direction at all. When food runs out in that direction, Chomper will not move but
will switch into its V state. As long as there is food in a particular direction, Chomper will move one
place in that direction, converting ones into zeros as they are met. The state of Chomper is printed
out with each change to its state.

I used 45 lines, including white space, to write 7 functions for Chomper. I could easily have written
4 or 10 functions, but 7 fit the way I was thinking about it. First I enumerated the cases I could
see, then wrote black box names to handle each one. I sketched a high level function in Scheme, then
commented it out (why?). Then I wrote each low level function and tested them. As I wrote them I
made a couple of changes to the high level code (in particular I could now see that some of the cases
were subsumed by others). When the low level functions were all done, I uncommented the controlling
function and tested it.

Note: do not use any Scheme functionality we haven’t covered so far.

Hints: 1) First try to solve this problem: for any location of a single 2 in a list, try to swap 2 with
the number to the left. Now solve the same problem, but swapping 2 with the element on the right.
2) Note that Chomper eats ones, but that doesn’t affect the representation; we can think of Chomper
moving and leaving zeros in its path, without having to worry about what it is eating. 3) Use the
member? function we wrote in class, and a slight modification of that function.



