
COS 126 Midterm 1 Written Exam Fall 2013

qÜáë= íÉëí= Ü~ë= U= èìÉëíáçåëI=ïÉáÖÜíÉÇ= ~ë= áåÇáÅ~íÉÇK= qÜÉ= Éñ~ã= áë= ÅäçëÉÇ=ÄççâI=ÉñÅÉéí=íÜ~í=óçì= ~êÉ=
~ääçïÉÇ= íç=ìëÉ=~= çåÉ= é~ÖÉ= ÅÜÉ~íëÜÉÉíK=kç= Å~äÅìä~íçêë= çê= çíÜÉê= ÉäÉÅíêçåáÅ=ÇÉîáÅÉë= ~êÉ= éÉêãáííÉÇK=
dáîÉ=óçìê=~åëïÉêë=~åÇ=ëÜçï=óçìê=ïçêâ=áå=íÜÉ=ëé~ÅÉ=éêçîáÇÉÇK=

Print your name, login ID, and precept number on this page=EåçïFI=~åÇ=write out and sign the 
Honor Code pledge=ÄÉÑçêÉ= íìêåáåÖ= áå=íÜáë= é~éÉêK=NoteW=fí=áë=~=îáçä~íáçå=çÑ=íÜÉ=eçåçê= `çÇÉ= íç=
ÇáëÅìëë=íÜáë=ãáÇíÉêã=Éñ~ã=èìÉëíáçå=ïáíÜ=~åóçåÉ=ìåíáä=~ÑíÉê= ÉîÉêóçåÉ=áå=íÜÉ= Åä~ëë=Ü~ë= í~âÉå=íÜÉ=
Éñ~ãK=vçì=Ü~îÉ=RM=ãáåìíÉë=íç=ÅçãéäÉíÉ=íÜÉ=íÉëíK

“I pledge my honor that I have not violated the Honor Code during this examination.”

Signature

1 /8

2 /10

3 /12

4 /6

5 /8

6 /12

7 /8

8 /6

TOTAL /70

NAME:� � login id:�

� � Precept:



1. Types and Casts (8 points). dáîÉ=íÜÉ=íóéÉ=~åÇ=î~äìÉ=çÑ=É~ÅÜ=çÑ=íÜÉ=ÑçääçïáåÖ=g~î~=ÉñéêÉëëáçåëK=
fÑ=~å=ÉñéêÉëëáçå=ïáää=åçí=ÅçãéáäÉI=ïêáíÉ=Illegal=ìåÇÉê=type=~åÇ=éìí=~å=X=áå=valueK=vçì=ãìëí=Ñáää=
áå=ÉîÉêó=ÉåíêóK=båíêáÉë=äÉÑí=Ää~åâ=ïáää=ÄÉ=ã~êâÉÇ=áåÅçêêÉÅíK

expression type value

( 7 / 2 ) * 2.0

1 + 2 + "0" + 3 * 4

"3" - "2"

true == false

 4 < 5 < 6

  0.5 + 1/2

Math.max(5.0, 2)

Integer.parseInt("1.5*2")

double 6.0

String "3012"

Illegal X

boolean false

Illegal X

double 0.5

double 5.0

Illegal X



2. Miscellaneous (10 points).  Answer the following questions. 

^K tÜáÅÜ=çÑ=íÜÉ=ÑçääçïáåÖ=~êÉ=íêìÉ=çÑ=ëí~åÇ~êÇ=áåéìí=EStdInF\=`áêÅäÉ=all=íÜ~í=~ééäóK

EáF kç=äáãáí=çå=áíë=äÉåÖíÜK=

EááF `~ååçí=ìëÉ=áå=~åó=éêçÖê~ã=íÜ~í=ìëÉë=Åçãã~åÇJäáåÉ=áåéìíK=

EáááF `~å=~ÅÅÉéí=áåéìí=~í=~åó=íáãÉ=ÇìêáåÖ=éêçÖê~ã=ÉñÉÅìíáçåK=

EáîF `~å=ÄÉ=áåíÉêãáñÉÇ=ïáíÜ=ëí~åÇ~êÇ=çìíéìíK=

EîF fí=áë=~å=~Äëíê~Åíáçå=áãéäÉãÉåíÉÇ=~ë=~=äáÄê~êóK=

EîáF fí=áë=~=êÉÅìêëáîÉ=ëí~íáÅ=ãÉíÜçÇK

_K tÜáÅÜ=çÑ=íÜÉ=ÑçääçïáåÖ=ÄÉëí=ÇÉëÅêáÄÉë=ïÜ~í=áë=~=Ç~í~=íóéÉ\=`áêÅäÉ=íÜÉ=single best=~åëïÉêK

EáF ^=ëÉí=çÑ=î~äìÉëK=

EááF ^=ëÉí=çÑ=çéÉê~íáçåëK=

EáááF ^=ëÉèìÉåÅÉ=çÑ=Më=~åÇ=NëK=

EáîF ^=ëÉí=çÑ=î~äìÉë=~åÇ=çéÉê~íáçåë=çå=íÜçëÉ=î~äìÉëK=

EîF qÜÉ=~êÖìãÉåíëI=å~ãÉI=~åÇ=êÉíìêå=î~äìÉ=Ñçê=~=ÑìåÅíáçåK=

`K tÜ~í=~êÉ=íÜÉ=êÉ~ëçåë=íÜ~í=~=éêçÖê~ã=ãáÖÜí=ìëÉ=~å=~êê~ó\=`áêÅäÉ=all=íÜ~í=~ééäóK

EáF qç=âÉÉé=Ç~í~=çÑ=ÇáÑÑÉêÉåí=íóéÉë=íçÖÉíÜÉê=áå=çåÉ=éä~ÅÉK=

EááF qç=Ñ~Åáäáí~íÉ=éêçÅÉëëáåÖ=ä~êÖÉ=~ãçìåíë=çÑ=Ç~í~K=

EáááF qç=~îçáÇ=ìëáåÖ=Ñçê=äççéëK=

EáîF qç=êÉéêÉëÉåí=~=îÉÅíçê=çê=~=ã~íêáñK=

EîF qç=êÉéêÉëÉåí=~=ëçìåÇ=ï~îÉK=



3.  Arrays (12 points). Consider the following code. 

public class ArrayQ
{
   public static void main(String[] args)
   {
      int N = args.length;
      int[] a = new int[N];
         for (int i = 0; i < N; i++)
            a[i] = Integer.parseInt(args[i]);

      for (int i = 0; i < N; i++)
         if (a[i] < a[N-1-i])
         { 
            int t = a[i];
            a[i] = a[N-1-i];
            a[N-1-i] = t;
         }

      for (int i = 0; i < N; i++)
         StdOut.print(a[i] + " ");
      StdOut.println();
    }
}

 

For each sequence at left, when ArrayQ is run with those numbers on standard input, it will write 
one of the sequences at right on standard output. Identify which output is produced by each input 
by writing a letter in each blank. You must fill in all blanks and use all letters (one letter will be 
used twice).

     3 2 1 4 5 _____                  A.     1 2 3 4 5

     1 2 3 4 5 _____                  B.     2 3 1 4 5

     1 3 5 2 4 _____                  C.     3 2 1 4 5

     1 5 2 4 3 _____                  D.    1 2 5 3 4

     5 4 3 2 1 _____                  E.     1 4 2 5 3

     2 3 1 4 5 _____                      
 

C

A

D

E

A

B



4. Redirection and piping (6 points).  Consider the following Java program:

public class AddX
{
   public static void main(String[] args)
   {
      int N = Integer.parseInt(args[0]);
      int x = Integer.parseInt(args[1]);
      int[] a = new int [N];
      for (int i = 0; i < N; i++)
         a[i] = StdIn.readInt();

      for (int i = 0; i < N; i++)
         a[i] = a[i] + x;

      for (int i = 0; i < N-1; i++)
         StdOut.println(a[i] + " ");

   }
}

Assume that the contents of the file input.txt are as shown by the following more command:

% more input.txt
10 20 35 30

A. What is the result of the following command? Circle your answer.

% java AddX 4 3 < input.txt

B. What is the result of the following command? Circle your answer.

%  java AddX 3 -1 < input.txt | java AddX 2 3

13 

23 

38

12



5. Debugging  and recursion (8 points). Consider the following program, which is intended to 
take N from the command line and compute HN = 1 + 1/2 + 1/3 + ... + 1/N.

 1      public class Harmonic
 2      {
 3          public static double H(int N)
 4          {
 5             if (N = 0) return 0;
 6             return H(N-1) + 1/N;
 7          }
 8          public static void main (String[] args)
 9          {
10             int N = Integer.parseInt(args[0]);
11             StdOut.println(H[N]);
12          }
13      }

få=íÜÉ= ëé~ÅÉë=éêçîáÇÉÇ=ÄÉäçïI= áÇÉåíáÑó=Ein ten words or lessI=É~ÅÜF= íÜêÉÉ=ÄìÖë=~åÇ= ~= éÉêÑçêã~åÅÉ=
éêçÄäÉã=áå=íÜáë=ÅçÇÉK=rëÉ=íÜÉ=äáåÉ=åìãÄÉêë=íç=êÉÑÉê=íç=íÜÉ=ÅçÇÉI=~åÇ=ÅáêÅäÉ=óçìê=~åëïÉêëK=You do 
not have to fix the bugs.

A. A bug that will keep the code from compiling:

B. Another bug that will keep the code from compiling:

C. A bug that will cause the program to print the wrong answer (assuming the compile-time 
bugs are fixed):

D. A performance problem that makes the program unusable when N is huge (and for which 
an easy alternative is available):

line 5: N = 0 should be N == 0

line 11: H[N] should be H(N)

line 6: integer division (sample fix: 1.0/N)

Necessary memory gets larger as N gets larger. 

(Causes stack overflow. Fix using a loop instead.)



6. Methods and scope (12 points). Consider the following program, which is not intended to do 
anything other than test your understanding of functions, scope and side effects.

 public class FunctionQ
 {
    public static int[] f(int[] x, int a)
    {
       for (int i = 0; i < x.length; i++)
          x[i] *= a;
       a = x[2];
       return x;
    }

    public static void main(String[] args)
    {
       int[] x = {1, 2, 3};
       int a = 4;
       int[] y = f(x, a);
       y[0] = 0;
       StdOut.println(a);
       StdOut.println(x[0]); 
       StdOut.println(y[0]);
       StdOut.println(x[1]);
    }
}

Give the output of this program in the blanks provided below.

A. First line:        ____________

B. Second line:   ____________

C. Third line:     ____________

D. Fourth line:     ____________

4

0

0

8



7. Performance (8 points).  b~ÅÜ=äÉííÉêÉÇ=áíÉã=ÄÉäçï=ëéÉÅáÑáÉë=~=èì~åíáíó=íÜ~í=áë=~=ÑìåÅíáçå=çÑ=kK=
fÇÉåíáÑó=íÜÉ=çêÇÉê=çÑ=ÖêçïíÜ=EïáíÜ=êÉëéÉÅí=íç=kF=çÑ=É~ÅÜ=çåÉ=Äó=ïêáíáåÖ=çåÉ=çÑ=íÜÉ=ïçêÇë=linear, 
quadratic, cubic çê=exponential áå=íÜÉ=ÅçêêÉëéçåÇáåÖ=Ää~åâë=~í=êáÖÜíK

A. Memory used by the code
                   boolean[] myArray = new boolean[N*N*N];  ____________

B. Time required to execute the code
                   int[] myIntArray = new int[N];� � �  ____________

C. Number of lines printed by the code
                   for (int i=0; i<N; i++)
         ��for (int j=0; j<3; j++)
              StdOut.println("COS 126");�� �  ____________

D. Number of lines printed by the code
                   for (int i=0; i<N; i++)
         ��for (int j=N; j>0; j--)
              StdOut.println("COS 126");�� �  ____________

E. The time it takes to draw a Sierpinski triangle of order N� �  ____________

F. The order of growth of the running time of a program that 
     runs for 3 days when N is 100000, 24 days when N is 200000,
     and 6.5 months when N is 400000.  � � �  ____________

G. The order of growth of the running time of a program that 
     runs for 4 seconds when N is 100,000, 10 seconds when N is
     250,000, and  1 minute when N is 1,500,000.  � �  ____________

H. Memory used by the code
                   String x = "hi";
        for (int i=0; i<N; i++) x += x;� � �  ____________

cubic

linear

linear

quadratic

exponential

cubic

linear

exponential



8. Recursion (6 points). Consider the following program, which includes a recursive method:

1  public class Pattern
2  {
3     public static void draw (int n, double r, double x, double y)
4     {
5        if (n == 0) return;
6 
7        if (n % 2 != 0) StdDraw.setPenColor(StdDraw.GRAY);
8        else StdDraw.setPenColor(StdDraw.WHITE);
9 �
10       draw(n-1, r/2, x-r, y);
11�
12       draw(n-1, r/2, x+r, y);
13�
14    }
15
16    public static void main (String[] args)
17    {
18       draw(5, .25, .5, .5);
19    }
20 }

Suppose we add the line

StdDraw.filledCircle(x, y, r);

to the program either on line 9, 11, or 13 (before, between, and after the recursive calls 
respectively). If we do so, each version produces one of the diagrams below. 

           

`áêÅäÉ=íÜÉ=ÅçêêÉÅí=~åëïÉê=EäÉÑíI=ÅÉåíÉê=çê=êáÖÜíF=áå=É~ÅÜ=êçïK=pçãÉ=~åëïÉêë=ã~ó=ÄÉ=ìëÉÇ=ãçêÉ=
íÜ~å=çåÅÉK

fÑ=ïÉ=~ÇÇ=íÜÉ=Åçãã~åÇ=çå=äáåÉ=VI=ïÜáÅÜ=Çá~Öê~ã=áë=ÖÉåÉê~íÉÇ\== äÉÑí= ÅÉåíÉê== êáÖÜí

fÑ=ïÉ=~ÇÇ=íÜÉ=Åçãã~åÇ=çå=äáåÉ=NNI=ïÜáÅÜ=Çá~Öê~ã=áë=ÖÉåÉê~íÉÇ\== äÉÑí= ÅÉåíÉê== êáÖÜí

fÑ=ïÉ=~ÇÇ=íÜÉ=Åçãã~åÇ=çå=äáåÉ=NPI=ïÜáÅÜ=Çá~Öê~ã=áë=ÖÉåÉê~íÉÇ\== äÉÑí= ÅÉåíÉê== êáÖÜí


