CPTS 355 SampleMidterm 1

1) [15 pts] Directions: Short answer — each answer is an expressiortauale of sentences at
most.. (3pointsfor each subproblem)

a) In Scheme what idet ((L '((1 2) (3 4))) (cons (car (car L)) (cdr
cdr L))))?

b) What is the value of the following postfix (RP&gpression? 4 * 4 32 chs * - +
(chs means “change sign” on the top stack element)

c¢) True or False: the class of partial functiona ubset of the class of total functions.

d) True of False: the class of computable functisressubset of the class of total functions.

e) Why is Turing completeness an important prgpknt a programming language to have?
Describe one way that you could demonstrate tipatricular PL is Turing complete
(provided that you had a computer with infinite noewy).



2a)[10 points] Describe what occurs when eatdf , begi n, end, sub, andadd operation
is executed in the following PostScript programuYioust list the operatione the order they
are executed. For each one say which line number it occurs onvemat operands it uses. The
first two are done for you as an example. (Of ceutise line numbers are not part of the
program. There may be more blank lines than reduareswers.)

Line

0 ly 3 def /x 2 def

1 /f { dup dict begin 1 sub /y exch def
2 Ix 4 def

3 X y add

4 ly exch def

5 } def

6 yfy

Line Operation Operands
0 def ly 3

0 _def Ix 2

2b) [5 pts] What value(s) are on the operand stack when thgramofinishes execution? Circle
the value that is at the top of the operand stack.

2c) [5 pts] What is in the dictionary at the top of the diogwoy stack when the program finishes
execution?



3a) [10 points] Draw a derivation tree for the sentence
4*5+2/3

using the grammar given below. Assume tett is the start symbol.

<e> - <e><mulop> <t> | <t>
<mulop> -*|/

<t> - <f> <addop> <t> | <f>
<addop> - +|-

<f> -2]3]4]|5

3b) [5 pts] Using the tree you have drawn above determinedhe\of the expression
4*5+2/3 according to this grammar. Assume that / is intefi@sion with the
guotient truncated toward 0.

3c) [5 ptg] In the above grammar the multiplication operatoes a associative

and the addition operators are ssocHtive.

4a)[15 pts] Define a recursive Scheme functieountsubs , that will take a list of lists as

input and produce as output a list whose elemeastthe number of elements in each sublist. For
example(countsubs '((124) (1456 7) () (1)) should producé3 4 0

1) asits answer. You may assume that each elemémé argument list is in fact a list — you
don’t have to check for bad input. You will wantdefine an auxiliary function to count the



elements of a sublist. In your definitions you nusg onlycons, car, cdr, +, null?,
if, cond, define.

(define (countsubs L) (

)

4b) [5 pts] countsubs can also be defined using the built-in higher-ofdaectionmap.
Definecountsubs  usingmap.

(define (countsubs L)
(map

)



5a)[12 pts] Python has at least 3 types of sequerlcgs, strings, andtuples. For each one tell
whether a value of that typensitable, or immutable.

Lists are

Strings are

Tuples are

What does immutable mean?

5b) [8 pts] Write a python function that will return a newisg containing the same characters
as string S but sorted in ascending order. Lodcdielow before answering.

def strsort(S):

return S2

5¢) [5 pts] One might be tempted to write

def strsort(S):
return S.sort()

What are two reasons this would not work?



