Solution for Prelim1 — Fall 1999

Problem 1. (20 points)

(a) class F extends D inplenents A{ ...}

(b) class E extends D inplenments AB{ ... }

(c)

(i) I'llegal. Ais an interface and cannot be instantiated.

(ii) Legal. Cass F inplements A, so objects of type F
can be assigned to references of type A

(iii) Legal. Class F inplenents A, so references of type F can be cast to
ref erences of type A

(iv) Legal. Cass G extends F which inplements A, so Ginplenents A by
ext ensi on.

(v) Legal. Cass Gis a sublass of class F.

(vi) Illegal. Areference to an object of type F cannot be downcast into a
reference of type Gwithout a cast. This is a conpile tinme error.

(vii) Illegal. A reference to an object of type F cannot be downcast into a
reference of type Gwithout a cast. The conpiler is happy but at runtine we get
a Cl assCast Excepti on because the object is not of class G

(viii) Legal. Cass | inplements interface C, so it inplenents all
superinterfaces of C, one of which is B.
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Probl em 2. (20 points)

3. private float x;

I nstance variabl e shoul d be decl ared protected, so subclasses can access it.

4. private float vy;

Declare it to be protected for sane reason as above.

6. public Conplex conplex(float r, float i) {
Constructors do not have return type. Replace with

6. public Conplex(float r, float i) {

8. float x =r;

This introduces a |l ocal variable naned x when the intention is to assign to
the instance variable x. Replace with

10. float y =1i;
Same as previous problem Replace with

10. y =i;

13. public int Re() {
Return type of method must be float. Replace with

13. public float Re() {

16. public int Im() {
Return type of method must be float. Replace with

16. public float Inm() { }

21. class BCompl ex inplements Conpl ex {

Replace ‘‘inplements’’ with '‘extends’’ since BConplex is a subclass of
Conpl ex.
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25. return null;

A void nethod can have a return without an expression. So either elimnate the
line or renmove the null.

35. public void main(String[] arg){
Decl aration of main should be
35. public static void main(String[] arg){

Not e that paranmeter name can be arbitrary.

37. Conpl ex ¢ = new BCompl ex(1.0f,2.0f);}

Constructors are not inherited, so only constructor in BConplex is default
constructor. Add a constructor to this class as foll ows:

public BConplex(float r, float i) {
super (r,i);

}

38. c.setRe(3.0);

Type of reference ¢ is Conpl ex which does not have a method naned setRe.
Replace this line with

38. ((BConplex)c).setRe(3.0);

Anot her solution: change type of Cto BConmplex in line 37.

Note the follow ng statenents:
30. return;
This is legal in a nethod whose return type is void.
39. Systemout.println(c.x);
This is legal if x is declared protected because variables that are decl ared

to be protected are visible to any other class in the sane package, even if
that class is not a subclass of the class in which x is declared.
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Probl em 3. (25 points)
(a)
public static float power(float x, int n) {
if (n ==0) return 1.0f;
el se return x*power(x, n-1);

}
(b)

(i) There are two base cases: n==0 and n==
The problem can al so be solved by one base case: n==

(ii) The output is 1.0 and x for the two base cases n==0 and n==1 respectively.
O the output is 1.0 if only one base case is used (n==0).

(iii) Here is the code:
public static float cool Power(float x, int n) {

if (n ==0) return 1.0f;
if (n ==1) return x; /1 This line can be renpved.
if (nf2* 2 ==n) //nis even

{float f = cool Power(x, n/2);

return f*f;}

el se return x*cool Power (x, n-1);

}
}

Problem 4 (35 points)

/**

The program bel ow computes the frequencies of values (>= 0) in

an array of array of int (AAl) (sometines called nulti-dinensional arrays),
and prints a histogram

The AAl is initialized to the follow ng val ues:
1st row 2

2nd row. 5, 4

3rd row. 4, 5, 4

A frequency table is conmputed for the AAI, i.e. how many tines
a particular value occurs in the AAl.

In our case the frequency table conputed would | ook like this:
Val ue: 0 1 2 3 4 5

Frequency: 0 0 1 O 3 2

The hi st ogram based on these frequencies would | ook like this:
*

* %

* k%

012345
i.e. each "bar" in the histogram has nunber of "stars" equa
to the frequency of the val ue indicated bel ow the bar.

You cannot change the code that is provided.
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There are 7 short questions [from(a) to (g)].
*/

public class ArrayOr Arrays {
public static void main(String args[]) {

/'l Creates an AAl which has 3 rows.
int[][] values = newint[3][];

/1 (a) (4 points)
/1 Wite code which creates the followi ng structure for the AAl
/1 1st row of length 1, 2nd of length 2 and 3rd of length 3.

for (int i =0; i < values.length; i++)
values[i] = newint[i+1];
/'l Note that each row is denoted by values[i], for i =0, 1, 2.

/1 (b) (3 points)

/! Wite code to initialize the rows of the AAl as follows:
/[l 1st row. 2

/!l 2nd row. 5, 4

/[l 3rd row. 4, 2, 4

val ues[ 0] [ 0]
val ues[ 1] [ 0]
val ues[ 2] [ 0]

2;
5; val ues[ 1] [ 1]
4; val ues[2][1]

4,
5; values[2][2] = 4;

/*

Bl ock syntax, {..}, can only be used to initialize an array when the
array reference is declared:

int[] arrayl = {10, 20}; // declared, created and initialized.

The bl ock syntax CANNOT be used to initialize an array which has been
decl ared and created. For exanpl e,

int[] anArray = new int[4]; // array created to hold 4 ints.
anArray = {20, 40, 60, 70}; // block syntax illegal

In the above case each elenment can be initialized explicitly:
anArray[0] = 20; anArray[1] = 40; anArray[2] = 60; anArray[3] = 70;

However you can create an anonynous array, and assign it to an array
reference any tine:

anArray = new int[] {20, 40, 60, 70}; // anonynous array
*/

/'l Conputes the frequencies and prints the histogram
int[] frequenci es = conput eFrequenci es(val ues);

printH stogran(frequencies);
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/1 (c) (3 points)

val ues[ 0] = values[2] = values[1];

/1 What will the follow ng statenent print?

/1 Multiple assignnment results in aliases with val ues[0] and
/1 values[2] denoting the sane row as values[1], i.e. {5, 4}.
/1 Print out:

Il1'5 4

Il'5 4

Il1'5 4

print Val ues(val ues);

}

Il Prints an AAl.
public static void printValues(int[][] anAAl) {
for (int i = 0; i < anAAl.length; i++) {
for (int j =0; j < anAAl[i].length; j++)
Systemout.print(anAAl[i][j]);
Systemout.println();

}

/1 (d) (3 points)
/Il Wite a nethod to conmpute the max value in an array of int.
public static int findMax(int[] anlntArray) {
int max = anlntArray[0];
for (int i =1; i < anintArray.length; i++)
if(max < anlntArray[i]) max = anlntArray[i];
return max;

}

/1 (e) (4 points)
/l Wite a nethod to compute the max val ue in an AAl
/1l Uses the method to find the max in an array of int.
public static int findMax(int[][] anAAl) {
int max = findMax(anAAl[0]);
for (int i =1; i < anAAl.length; i++) {
i nt maxl nRow = findMax(anAAl[i]);
i f(max < maxl nRow) max = maxl nRow;

}

return nmax;

}

/1 (f) (8 points)
/1 Wite a nethod to compute the frequencies of values in an AAl
/1 Assume all values in the AAl are greater or equal to O.
/1 The method should return an array of int containing the frequencies.
/1l Note that the length of this array is maxi numvalue in the AAl + 1.
public static int[] conmputeFrequencies(int[][] anAAl) {

int[] frequencies = new int[findMax(anAAl) +1];

for (int i =0; i < anAAl.length; i++)

for (int j =0; j < anAAl[i].length; j++)
++f requenci es[anAAI[i][j]];
return frequencies;
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/1 (g) (10 points)

/1 Wite a nethod to print the histogram

/1 Gven the present data, it should print the follow ng:
11 *

// * %
// * k%
/1 012345

/1l Note that the nunber of ‘rows’ in the histogramis equal to the
/1 maxi mum frequency in the frequency array.
public static void printH stogram(int[] anlntArray) {
for (int maxFreq = findMax(anlntArray); maxFreq > 0; maxFreg--) ({
for (int j =0; ] < anlntArray.length; j++)
if (anlntArray[j] >= maxFreq )
Systemout.print("*");
el se
Systemout.print(" ");
Systemout.println();
}
for (int j =0; j < anintArray.length; j++)
Systemout.print(j);
Systemout.println();
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