CS100J
Prelim 3

April 17, 2001

7:30 PM —-9:00 PM

(Print last name, first name, middle initial/name)

Statement of integrity: | did not, and will not, break the rules of academic integrity on this exam:

(Student D)

(Signature)
Circle Your Section:
Tuesday Wednesday
HO 306 HO 401 PH 407 PH 307 PH 213 UH 111

12:20 5: Barr
1:25 1: Renaud 2: Scovetta 9: Barr 6: Renaud
2:30 3: Barr 8: Swamy
3:35 4: Ang 8: Swamy

Instructions:

* Read adl instructions carefully, and read each problem completely before starting it!

» Thistest isclosed book — no calculators, reference sheets, or any other material allowed.
*  You must use blue or black pen or pencil.

»  Conciseness, clarity, and style all count. Show al work (e.g., algorithms, box diagrams) to receive partia credit.

o Carefully (but briefly) comment each control structure and major variable.

* Ifyouusebreak (notinswi t ch) or Syst em exi t to exit any control structure, you will lose points!

*  You may not use any MATLAB code.

* You may not ater, add, or remove any code that surrounds the blanks and boxes.

*  Only one statement, expression, modifier, type, or comment per blank!

» Usethe backs of pagesif you need more space or scrap. You may request additional sheets from a proctor.

* If you supply multiple answers, we will grade only one.

Core Points:

Tot al :

Bonus Points:

Bonus:

(30 points)
(20 points)
(40 points)
(10 points)

/ (100 points)

/(3 points)
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Java Reminders

Thisisanot aproblem. Thisisa*cheat sheet” called Java Reminders! You might need some of the following methods in this

exam.

ClassMat h

int max(int x, int y)
int mn(int x, int y)
doubl e random()

Class Obj ect
bool ean equal s(Obj ect arg)
String toString()

ClassStri ng

char charAt(int i)

i nt conpareTo(String s)
bool ean equal s(String s)
i nt indexOf (char c)

int length()

new String(char[] c)
char[] toCharArray()

Class TokenReader
int readlnt()
String readString()

return the maximum of integersx and y
return the minimum of integersx and y
return a double between O (inclusive) and 1 (exclusive)

returnt r ue if current Obj ect isequal toar g
return St r i ng description of the current Obj ect

return the character at positioni inthecurrent St ri ng

compare current St r i ng with s. Return O (zero) if identical

returnt r ue if current St r i ng has same contentsas s

return the position of first occurrence of ¢ in the current St r i ng

return the length of aSt r i ng

return areferenceto anew St r i ng with the same contents as character array ¢
create a character array with the same contents of the current St r i ng

read an integer from user input
read a word with no whitespace from user input: use for reading St r i ngs
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Problem 1 [30 points] Characters & Srings, Searching

Class Dat a is used by Problem 2 to create an array of Dat a objects. Each object will have, asits instance variables, arandom

String (s) and acount of the most repeated character inthe St r i ng (max). In this problem, you must compl ete the following

methods that set s and max:

» setString:createaStri ng using anarray of n random characters between’ @’ and’ z’ . Theresultisstoredins.

» set MaxCount : find the count of the most repeated character in String s. The maximum count is stored in max. For
instance, given " babdbbcabacdb" , set MaxCount would assign 6 to max.

Hints: Look on page 2 for useful methods, likechar At (i nt i) and Mat h. random() .

public class Data {
private String s; /1 random String set by setString
private int max; /1 count of nost repeated character in $s$
public Data(int n) { setString(n); setMaxCount(); } // constructor
public String getString() { return s; };
public int getMaxCount() { return max; };
public String toString() { return "String: "+s+"; Max count: "+max; }

/1l CGenerate a String of $n$ random characters between 'a’ and 'z'. Store the
[/ result in instance variable $s$:
private void setString(int n) {

char[] tnmp = new char[n];
for(int i=0; i<n; i++)
tmp[i] = (char) (Math.random()*(’'z’ -"a +1)+ a’);

S = new String(tnp);

} // Method setString

/! Find the count of the nobst repeated character in $s$ and store in $max$:
private void set MaxCount () {

max = 1; // max so far

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

char tnpchar = s.charAt(i);
int tnpsum = 1;
for (int j =i+1; j <s.length(); j++)

if (tnpchar == s.charAt(j))
t npsumt+;

max = Mat h. max(t nmpsum max);

} // Method set MaxCount
} // dass Data
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Problem 2 [20 points] Arrays of objects, Sorting

Assume that you successfully completed the methods in Problem 1 for class Dat a. Problem 2 uses class Dat a to create an
array of Dat a objects. Each object’s St ri ng s isset to arandom amount of characters between 1 and 25, inclusive. In nai n
below, the array d collects these objects and is sorted by the sor t Dat a method. You must use either a select or insert sort
technique to complete sor t Dat a. Hint: sor t Dat a does not create a new array!

public class Problen? {
/!l Create and sort an array of Data objects:
public static void main(String[] args) {
/] Create an array of $SIZE$ Data objects with Strings of random |l ength
/1 between 1 and 25:
final int SIZE=5, LM N=1, LMAX=25;
Data[] d = new Dat a[ Sl ZE] ;
for (int i =0 ; i < SIZE; i++)
d[i] = new Data( (int) (Mth.randonm()*(LMAX-LM N+1)+LM N) );
/!l Sort the array $d$:
sortDat a(d);
} // Method main

/1 Sort the array of Data objects $d$ according to each count of the
/1 nost repeated character in descending order:
private static void sortData(Data[] d) {

/'l using select sort (descending order)
int index, mnlndex, scanl ndex;
Data t np;

!/l 1ook at each elenment, start L->R
for(index=0; index<d.|ength-1; index++) {

m nl ndex = index;

/1 inner loop finds snallest val ue
for(scanl ndex = index+1l; scanlndex < d.length; scanl ndex++)
i f (d[scanlndex].get MaxCount () > d[ m nlndex] . get MaxCount ())
m nl ndex = scanl ndex;

/'l swap val ues
tnmp = d[ m nl ndex];
d[ m nl ndex] = d[index];
d[i ndex] = tnp;

} // Method sortData

} // dass Problen?
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Problem 3 [40 points] Multidimensional arrays, Carpenter Lab

Background: Suppose we want to study Carpenter Lab’s use per shift per day per week. We shall usea 3D array t to store the
number of questions each consultant gets in a 1-hour shift: 1st dimension=day of week, 2nd dimension=time of shift, 3rd
dimension=week of data. All Mon & Wed shifts record for 2 weeks, all Tue & Fri shifts record for 1 week, and all Thu shifts
record for 3 weeks. For example, t [ O] [ 1] [ 1] isthe number of question recorded on Mon, 2nd shift, and 2nd week.

Problem: Complete class Pr obl enB to build the 3D array t that will eventually store the counts of questions:

e startTi me andst opTi ne: arraysthat store the first and last shift times for each day. The times are given in military
hours. For example, st art Ti me[ 0] isthe starting time (13) of the first shift on Mon. st opTi ne[ 0] isthe ending
time (15) of the last shift on Mon. Hint: So, there are two shifts on Mon (13-14 and 14-15). Note: We use a5 day week.

* weeks: the number of weeksthat datais recorded for a particular day. For example, weeks|[ 1] isthe number of weeks
the Tue shifts record data.

* mai n: declarest . Note: We're only creating the array to hold the responses, not obtain them.

 createTabl e:fillsintherest of t . Thefirst index of t correspondsto al shiftson aday. For example, t [ 0] refersto
an array containing all Mon shifts. The second index corresponds to the weeks recorded for each shift on that day. For
example, t [ 0] [ O] refersto an array containing the data for the first shift on Mon, t [ O] [ 1] corresponds to the second
shift on Mon, and so forth.

e print Tabl e: printsthe default values stored inside t for all weeks. Print a blank space where there is no shift and/or
data. In the portion of the output below, note how Tue on Week 2 has no data because Tue shifts only record for 1 week.

Hint: We used maxAr r ay to find maximum array values that you need to use in your loops, but you shouldn’t use it.

Portion of output:

public class ProblenB {
public static int[] startTime = {13, 13,13,13,13}; // starting tines for the shifts

public static int[] stopTime = {15,17,17,17,16}; // stopping tines for the shifts
public static int[] weeks = { 2, 1, 2, 3, 1}; // weeks data is collected each day
public final static int DAYS = startTine. |l ength;

public final static int MAXHOURS = maxArray(stopTine);

public final static int COUNTMAX = maxArray(weeks);

public final static int MAXDI FF = maxArray(stopTi nme)-nmaxArray(startTi ne);

/1l Create and print initial table:
public static void main(String[] args) {
int[1[1[] t = createTable(); // create initial array $t$
print Tabl e(t); /1 print current state of table $t$
} // method main

/1 Find maxi mumvalue in a 1D array:
private static int maxArray(int[] x) {
int mx = x[0];
for(int i=1;i<x.length;i++) max = Math. max(max, x[i]);
return max;
} /1 method maxArray
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/1 Return a 3D array that to hold nunber of responses for all
/1 the days of the week, the shifts on each day, and the weeks:
private static int[]J[][] createTabl e() {

int[][]1[] tenp = new int[DAYS][][]; // create tenp 3D array

for (int col=0; col < DAYS; col ++) {
tenp[col] = newint[stopTine[col]-startTinme[col]][];
for (int row=0; row < MAXDI FF ; rowt+)
if (row < stopTinme[col]-startTime[col])

tenp[col][row] = new int[weeks[col]];

}

return tenp;

} // method createTabl e

/] Qutput the 3D array $t$. Print a blank space where there is no data:
private static void printTable(int[]J[][] t) {

for (int d = 0; d < COUNTMAX ; d++) {

Systemout.println("Wek "+(d+1));
Systemout.printin("MT WR F");

for(int row=0; row < MAXDI FF ; row++) {
for (int col=0; col < DAYS; col ++) {
if (row < stopTime[col]-startTine[col] && d < weeks[col])
Systemout.print(t[col][row[d] + " ");
el se

Systemout.print(" ");
}

Systemout.println();

}

Systemout.printlin();

}

} // method printTable

} // class ProblenB
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Problem 4 [10 points] Inheritance of public members, constructor chaining

The following program prints 5 lines of output which you must determine. Hint: Thereis only one number per blank.

public class Problemt {
public static void main(String[] args) {
B b = new B();
A a = b;
a. met hod1(b. x+b. y);
System out. println(a.x);

}

class A {
public int x;
public A(int x) {
met hod1(x) ;
this.x = x;
}
public void nethodl(int x) { Systemout.println(x); }
public int nmethod2() { return x; }

}

class B extends A
public int x =
public int y
public B() {

this(4);

Systemout.printlin(y); }
public B(int x) {

super (X);

System out. printl n(method2());

I
N

}
public int nmethod2() {

return y+super. nethod2();

}

Output:
1) 4
2)6
32
43

5) 4



Checklist: Congratulations! You reached the last page of Prelim 3. Make sure your name, ID, and section are clearly indicated.
Also, re-read al problem descriptions/code comments/instructions. If you reached this part before exhausting the all otted time,
check your test! Maybe you made a simple mistake? Please check the following:

_____maintained all assumptions

_____remembered semicolons

__ didn’t confuse equals with assign operators

____completed all tasks

___ filledin ALL required blanks

____given comments when necessary

___ declared all variables

_____maintained case-sensitivity

____handled “specia cases’ correctly

____indicated which solution to grade if you wrote multiple attempts

Bonus: [3 points] Remember that bonus points do not count towards your core-point total! You will lose additional points
from your entire CS100J bonus score for “inappropriate” language. To receive bonus points, tear this sheet off from
the exam, make sure the proctor records the points on the front page, and put it in a separate pile to maintain
anonymity.

On a scale of 0 (being worst) to 5 (being great), please rate how well the following course materials helped you learn if you
used them. Otherwise, mark the ones you didn’t use with NA (not applicable):

1) Savitch

2) ProgramLive

3) Lewis & Loftus

4) JavaIn a Nutshell

5) Online lecture notes

6) Online examples

7 Solutions to projects, exercises, prelims

8) Section Notes (Indicate which TA: )

If you frequently used Savitch, | would like to know what you really think of it. Do you feel strongly about keeping or ditching
Savitch? Please explain why:
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