CS 150 Sample Exam 2  Prof. Harrington. 100 points.  This was a 50 minute exam.  
You may use your notes written on two sides of 8.5 X 11 inch paper.  You may not use calculators or books.

(15) 1.  Consider the list 

10  13  17  18  20  23  25  30  33  34  38  45  52  54  61  

In a binary search, what sequence of middle values will be checked if the number being seached for is
a.  45:    b.  21:   c.  17:

(20) 2. Show all the levels of merges for different length sublists coming from the mergesort algorithm for the list of numbers below.  The easiest way to do this is in the format from class and the regular homework.  You do NOT need to write the lists in the order of execution, as in the extra credit homework problem.



(5   1   9   4   8   6   2   3)

(15) 3.  Extend the binary search tree below by adding the following numbers one at a time, in the order given: 
55, 40, 20, 25, 45.

                            35

                      22           49

                         28

(15) 4.  Write a sequence of SSCPU machine code instructions in binary that will input a number and place the number at memory address 9.  (You do not need a whole program -- no stop instruction required.)

(15) 5.  In the grid below, shade the points drawn by this Palgo program.

x = 16

while x > 2

  x = x/2

  if (x > 3) && (x < 7) then

    draw (x, 3)

  else

    draw (x, 0)

  end

end
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(20) 6.  Write a Palgo program that uses a loop to draw the following points:   (0, 4), (2, 3), (4, 2), (6, 1).  Note that the x coordinates of successive points all differ by 2.  


color "gray"
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CS 150 Exam 2  (Dr. Harrington)  Solutions

1.   a.  30, 45     b.  30, 18, 23, 20   c.  30, 18, 13, 17

2.
(1   2   3   4   5   6   8   9)


(1   4   5   9) (2   3   6   8)


(1   5) (4   9) (6   8) (2   3)


(5) (1) (9) (4) (8) (6) (2) (3)

3.

          35


    22           49

20     28    40      55

   25           45  

4.  Assembler (not required)

    INP   (no parameter in the instruction!)

    STO 9

    Machine language

    01100000000000000

    01010000000001001

5.  Lines in order of execution  

    (not required in answer)

line



 x         plotted

x = 16


16

while x > 2   (true)
16

x = x/2


 8

if x>3 && x<7 (false)  8

draw (x, 0)

 8

(8,0)

while x > 2   (true)
 8

x = x/2


 4

if x>3 && x<7 (true)
 4

draw (x, 3)

 4

(4,3)

while x > 2   (true)
 4

x = x/2


 2


if x>3 && x<7 (false)  2

draw (x, 0)

 2

(2,0)

while x > 2   (false)  2

Resulting answer:
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6. You did not need to repeat the line already given:

      color "gray" 

Three of many possible versions:

Version 1

color "gray"

x = 0

y = 4

while x <= 6

  draw(x, y)

  x = x+2

  y = y-1

end

Version 2

color "gray"

goto(1, 6)

pen "up"

repeat 4 times

  draw()

  down(1)

  left(2)

end

Version 3

color "gray"

for n = 0 to 3

  draw(2*n, 4-n)

end

