Comp 150 Exam 3 Overview. 

Resources During the Exam

The exam will be closed book, no calculators or computers.  You may bring notes on two sides of 8.5x11 inch paper (either both sides of one sheet, or two sheets written on single sides).  Write this as you study!  I mostly want to test you on concepts, not memorized rote facts.  

Main topics that may be on exam 3:  AE pp 243-55,  Zelle: Ch. 6 and Ch. 8 through 8.4.1
1. All control flow:  sequential, decision, loop through sequence, while, function calls and returns
2. Sequence operations including append, the len function.
3. You are still likely to need basic string operations capitalize, find, join, lower, replace, split, upper

4. Interactive loops, sentinel loops, simple nested loops.
5. Boolean values, read and write expressions with comparisons and with operations 'and', 'or',  'not', using the Boolean result.
6. Reading and writing functions with parameters and/or return values

7. Limited topics from cgi scripting:  no html, but I could show you the output of my dumpcgi.cgi script from some web page form, as an indication of what is produced by a form, and show you an alternate cgi script to receive the information, and ask you what the script prints. 

8. Converting between binary and decimal (both ways!)  converting between binary and octal or hexadecimal (the easy way)

9. Pip assembler without tests or jumps (LOD, STO, ADD, SUB, DIV, MUL, HLT) understand accumulator, symbolic variables.  Exclude JMP, JMZ, AND, NOT, CPZ, CPL, code labels and machine language.
How the Python topics get used:

1. Follow fairly arbitrary code using the elements above, and show the results.  Distinguish exactly what is the output from the sequence of internal steps.
2. Write a few lines of code translating ideas into Python; put several steps together.
Read the following before looking at either the problems or the solutions! (Same as exam 1)
1.  Study first and then look at the sample problems.  The sample problems cannot give complete coverage, and if you look at them first, you are likely to study just these points first, and will not get an idea how well you are prepared in general.  Look at the list at the top of the page and start by filling in any holes.

2.  Do not look at the answers until you have fully studied and tried the problems and gotten help getting over rough spots in the problems if you need it!  Looking at the answers before this time makes the problems be just a few more displayed examples, rather than an opportunity to actively learn by doing and check out where you are.  The doing is likely to help you be able to do again on a test.  

Zelle problems most like the exam (with solutions already on the web):

p 227: 2 (again); p 229: 8, 11 ; p. 261: 2,3; 262: 4; p. 193 Discussion 5, Programming 1
New sample problems start on the next page.

Further Review Problems for Exam 3   (Solutions follow the problems.)
1. What is printed?  Be careful to follow the order of execution, not the order of the text!

def foo(x):            #1
    return x + 3       #2

def bar(a, n):         #3
    print a*n          #4

print foo(7)           #5
bar('x', 4)            #6
bar(foo(2), 6)         #7
2. What is printed?  Remember, a definition does not do anything by itself.
def foobar(nums):              #1
    for i in range(len(nums)): #2
        nums[i] += 2           #3

def p(seq):                    #4
    for e in seq:              #5
      print e, ':',            #6

vals = [2, 5, 12]              #7
p(vals)                        #8
foobar(vals)                   #9
p(vals)                        #10
3. a.  What ends up in the Accumulator?      b.  Write Pip Assembler for W = 5*X - Y
LOD #3
STO X
ADD X
STO Y
SUB #1
MUL Y
HLT

4. Convert the regular decimal number 29 to binary.

5. Convert the binary numeral  11011012  to our normal base 10.

6. Convert the hexadecimal numeral  A15E  to binary
7. Convert the binary numeral 10101111012 to  a) hexadecimal and then b) octal.

8. If the lines below are run multiple times with the different sets of input shown, what will be printed?  Write a horizontal line if nothing is printed.
x,y  = input("two comma separated numbers: ")
if x > y:                #1
    print "A",           #2
if 2*x > y and x < 10:   #3
    print "B",           #4
elif not (x == y)        #5
    print "C",           #6         a.   5, 3       b.   5, 5     c.  1, 5     d.  10, 10     


9. What is printed?

x = 15                 #1
y = 7                  #2
while  x > 1:          #3
    print x, y         #4
    y -= 1             #5
    x -= y             #6

10. What is printed?
for s in ['ab', 'c']:   #1
  for n in [1, 3]:      #2
    print s*n,          #3

11. Suppose the file samx3.txt contains words separated by some combination of blanks and newlines.  Write a Python program that prints a line for each line of the file.  The line printed contains the number of words on the corresponding line of the file.  Example file contents are on the left and output on the right:

this is four words



4

and here three



3







0

none on the empty line above

6

12. Modify your solution to Zelle p. 262, #4, so you define and use a function syr(x)

13. Modify your solutions to Zelle p 229, #8, 11 to use Boolean operations (if you didn't already!).

14. Suppose a web form initially is tested with its action being my dumpcgi.cgi, and it prints the data on the left below.  If the action is changed to the cgi script on the right below, then what plain text will the cgi script print back in the user's browser?
Raw CGI Data:

x: 3
y: 5
name: Joe



#!/usr/bin/python2

import cgi

print "Content-type: text/plain\n\n"  

form = cgi.FieldStorage()

x = form.getfirst("x", '10')

y = form.getfirst("y", '20')

z = form.getfirst("z", '30')

print "x: %s y: %s z: %s" % (x, y, z)

15. Complete the definition below so the function prob returns x if x > y and 0 otherwise.
def prob(x, y):   
16. Complete the function definition below so upDown prints out s in upper and lower case.  Examples: upDown('Hello') prints 

upDown('3 cheers!')  prints
HELLOhello


3 CHEERS!3 cheers!
17. Use your upDown function from the previous problem to print the following (write just one possible solution):
 
SAMPLEsample
EXAMexam                                    
Answers on the next page
Exam 3 Review Problem Answers 

1.  10         Execution starts at line 5 -- after the definitions!
     xxxx
     30
step by step – does not show the spaces and newlines, not a complete substitute for the final answer! 

Line  comment

5        go to foo with parameter 7 
1        x is 7
2        return 7+3 = 10

5        print 10

6        go to bar with parameters 'x' and 4
3        a is 'x' and n is 4
4        'x'*4 is xxxx - print it
6        done with line 6
7        inside first - go to foo with parameter 2
1        x is 2
2        return 2+3 = 5

1        go to bar with parameters 5 and 6
3        a is 5 and n is 6
4        5*6 is 30 - print it
7        done with line 7
 

2.  2 : 5 : 12 :  4 : 7 : 14 :       Execution starts at line 7 -- after the definitions!

step by step – does not show the spaces and newlines, not a complete substitute for the final answer! 

Line  vals             comment

7        [2, 5, 12]    
8                           go to p with parameter vals
4                           seq is the same object as vals (an alias)
5-6                        print each element with a colon after it

8                           done with line 8

9                            go to foobar with parameter vals

1                            nums is the same object as vals (an alias)
2                            i = 0 first

3        [4, 5, 12]     nums[i] + 2 is nums[0]+2 is 2+2 = 4, change nums[0]

2                            i = 1

3        [4, 7, 12]     nums[i] + 2 is nums[1]+2 is 5+2 = 7, change nums[1]

2                            i = 2  last

3        [4, 7, 14]     nums[i] + 2 is nums[2]+2 is 12+2 = 14, change nums[2]

9                           done with line 9

10, 1-3                  print out vals and colons again but with the new values
3.  
 IP  ACC    X    Y

  0    0    0    0

  2    3    0    0

  4    3    3    0

  6    6    3    0

  8    6    3    6

 10    5    3    6

 12   30    3    6

 --   30    3    6???
b.  LOD X
    MUL 5

    SUB Y

    STO W     


4.  11101

29/2 = 14 R 1

14/2 = 7 R 0

7/2 = 3 R 1

3/2 = 1 R 1

1/2 = 0 R 1  stop when quotient is 0, read remainders up


5.  109 = 64 + 32 + 8 + 4 + 1  
64 32 16 8 4 2 1  powers
  1   1   0 1 1 0 1  digits 
6. 1010000101011110

      A      1       5       E 

1010 0001 0101 1110

7a.  2BD   b. 1275
8421 8421 8421  powers in each group
0010 1011 1101  pad on LEFT to a multiple of 4 bits
      2       B       D    

      2

          8+2+1=11 decimal, hex digit B, 
                    8+4+1 = 13 decimal, or the hex digit D
421 421 421 421 powers in each group
001 010 111 101  pad on LEFT to  a multiple of 3 bits

    1    2      7     5    
    1,   2,  4+2+1=7, 
                      4+1 = 5 

8a.  A B    b.  B     c.  C    d.  -       
Lines 1-2 and 3-6 are separate statements.
step by step – does not show the spaces and newlines, not a complete substitute for the final answer! 

line  comment



1  5> 3 true     part a



2  print A



3  10 > 3 and 5<10: true and true:  true

4  print B




1  5 > 5 false    part b

3  10 > 5 and 5<10: true and true: true


4  print B




1  1 > 5 false    part c



3  2 > 5 and 1<10: false and true:  false
5  not (1 == 5): not false: true

6  print C




1  10 > 10 false    part d

3  20 > 1 and 10<10: true and false: false

5  not (10 == 10): not true: false  (done - no print)


9.  15 7
      9 6

      4 5      
step by step – does not show the spaces and newlines, not a complete substitute for the final answer! 

line  x   y   comment



1     15
2           7   
3                15>1 true: loop

4            print 15 7
5        6  7-1 = 6
6    9      15 - 6 = 9

3            9>1 true: loop

4            print 9 6
5       5   6-1 = 5
6   4       9-5 = 4

3            4>1 true: loop

4            print 4 5

5       4   5-1 = 4

6   0       4-4 = 0

3            0>1 false: skip loop

10.  ab ababab c ccc 
The first time through the loop in line 1, s is 'ab', so when the body in lines 2-3 is run, 'ab' is repeated once and three times.  The next time through the loop of line 1, s is 'c' and when lines 2-3 are executed, 'c' is repeated once and three times.
step by step – does not show the spaces and newlines, not a complete substitute for the final answer! 

line  s     n  comment



1      ab
2            1
3               print ab
2            3
3               print ababab
1      c
2            1
3               print c
2            3
3               print ccc

11.

file = open('samx3.txt')

for line in file:

    print len(line.split())

12.

def syr(x):

    if x % 2 == 0:

        return x/2

    return 3 * x + 1

def main():

    n = input("Enter the initial value (an int >= 1): ")

    while n != 1:

        print n,

        n = syr(n);

    print 1

main()

13a.

age = input("Enter your age: ")

residency = input("Enter years of residency: ")

if age >= 30 and residency >= 9:

        print "You are eligible for the Senate and the House."

elif age >= 25 and residency >= 7:

        print "You are eligible only for the House."

else:

        print "You are not eligible for Congress."

13b.

year = input("Enter a year: ")

print year, "is"

if year % 4 != 0 or year % 400 == 0:

   print "not",

print "a leap year."

14.  x: 3 y: 5 z: 30    
Use form data for x and y.   Use the default for z since z is not in the form data.

15.  def prob(x, y):
             if x > y:

                  return x

             return 0

16.  def upDown(s):

             print s.upper()+s.lower()

17.   upDown('sample')

        upDown('exam')

(The case of the letters does not matter.)
