CS100J May 3, 2001
Makeup Prelim 7:30 PM - 9:30 PM

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

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

(Signature)
Instructions:

* Read al 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 all work (e.g., agorithms, box diagrams) to receive partial 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:
1. (15 points)
2. (30 points)
3. (35 points)
4. (15 points)
5. ( 5 points)
Tot al : / (100 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( Cbj ect arQg)
String toString()

ClassString

char charAt(int i)

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

int [ength()

new String(char[] c)
char[] toCharArray()
String toLower Case()
String toUpper Case()

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 Qbj ect isequal toar g
return St r i ng description of the current Qbj ect

return the character at positioni inthecurrent St ri ng

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

return the position of first occurrence of ¢ in the current St ri ng

return thelength of aSt ri 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

return a St r i ng composed of lowercase |etters using the current St r i ng
return a St r i ng composed of uppercase letters using the current St r i ng

read an integer from user input
read aword with no whitespace from user input: use for reading St r i ngs
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Problem 1 [15 points] Characters & Strings, Loops, Conditions

Complete the method conpareStrings(String si1,String s2) which returns a Boolean value based on the
alphabetical order of s1 and s2, as specified below:

e true,if sl comesbhefores?2

o false,ifs2 comesbeforesl or boths1 and s2 arethe same

You may not use the built-in method conpar eTo, but you may use any of the other methods listed on Page 2.

/1l Return a Bool ean val ue based on the al phabetical order of $s1$ and $s2$:
public static bool ean conpareStrings(String s1, String s2) {

} // method conpareStrings
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Problem 2 [30 points] Arrays, Sorting

Complete the following methods in class Pr obl en? that creates an upside-down array nuns and sorts the columns in

descending order:

* mai n: calls methods to create, print, and sort the array nuns. Use only the default valuesin nuns.

e creat eArray: creates acolumn-major array with an odd number of columns. Use instance variable BASE to represent
the number of columns.

e printArray: printsthe current values of numnrs, as shown in the output, bel ow.

» sortArray: sortsthearray nuns based on size of the columnsin descending order and stores the sorted array back in
nuns. Do not save the original array. You must use either an insert or selection sort approach. For example, the entire
third column of the unsorted array becomes the first column of the sorted array.

Output:

Unsort ed:
000O00O
00O

d:
00

or t

OO MmO

r
0
0

ooowm

public class Problen? {

private static final int BASE = 5; // base "length" of triangle (nust be odd)
private static int[][] nuns; /1 upside-down triangle array

/1l Create an triangle array and sort it:
public static void main(String[] args) {
createArray(); printArray("Unsorted:");
sortArray(); printArray("Sorted:");
} // Method main

/1 Create an upside-down triangle array $nunms$ in col um-najor format:
private static void createArray() {

} /1 nethod createArray
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// Qutput the current values inside $nuns$:
private static void printArray(String s) {

} /1 nethod printArray

/1 Sorts the columms of $nuns$ in descending order and stores the
/!l sorted array back in $nuns$:
private static void sortArray() {

} /1 nmethod sortArray

} // class Problen?
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Problem 3 [35 points] Multidimensional Arrays, Arrays of Objects

Background: You can model the behavior of how a skyscraper (a tall,
“ragged” building) sways per second with a 4D array. For the model to the Z
right, assumethat each 1 x 1 “box” isaroom that hasamonitor to collectthe Y /
displacement and acceleration of that room for 10 seconds, one second at a
time. Each room has T, X, Y, and Z coordinates. For example, at time 1 sec,
the front, |eft, bottom room has the coordinate (1,0,0,0).

Problem: You will model the building’'s motion with 4D array in class
Pr obl enB. Each element will store a reference to a Dat a object that
contains motion measurements for the current second of the current room.
Complete the following methods:

»
L

NAVAVAVAVAVANAN

e i n: createsan array b to model output theinitial motion for roomson
the 8th floor. Use default values. Do not input other values.

e createBuil di ng: createsthe 4D array b that stores referencesto
Dat a objects. Hint: Create the b to store the motion of each room
(Dat a object) per height (y) per width (x) per depth (z) per second (t).

e print Dat a: output coordinates and Dat a measurementsfor all rooms
ontheinput f | oor attheinputti re.

N

Lv\\\\

Qut put : The output has this form: (x,y,2) coordinate of room->Data values for room

(0,3,3,8)->[D 0.0, A 0.0] (0,3,4,8)->D 0.0, A 0.0]
(0,4.3,8)->[D. 0.0, A 0.0] (0,4, 4, 8)->D 0.0, A 0.0]

class Data {
publ i c doubl e disp; /1 displacenent of roomfor current tine
public doubl e accel; // acceleration of roomfor current tine
public String toString() { return "[D: "+disp+", A "+accel +"]"; }
} // class Data

public class ProblenB {

private final static int MAX X = 4; // maxi num X di nensi on (w dth)
private final static int TYP.Y = 6; [// nost typical Y dinension (height)
private final static int MAX_Z = 4; // maxi num Z di nensi on (depth)
private final static int MAX.T = 10; // maxi num anount of tine

private final static int[][] top = // heights of the roonms at the top of
new i nt [ MAX_Z] [ MAX_X] ; /1 of the building
private static Data[][][][] b; /1 array for Data neasurenents for all roons

/!l Create the building to output the initial Data for the 8th floor:
public static void main(String[] args) {

set Hei ghts(); /1 store columm heights in $top$
creat eBui | di ng(); /1 create the array $b$
print Dat a( , ); /1 output the initial Data for the 8th floor

} // method main

/1 Store the heights of each columm of the building in $top$:
private static void setHeights() {
for (int z=0 ; z < MAX Z ; z++4)
for (int x=0 ; x < MAX X ; x++) {
top[x][z] = TYP.Y; // colum ngjor!
if (x >= MAX X/'2) top[x][z] += (z < MAX Z/2) ? -2 : 2;
}
} // method set Heights
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/1l Create the 4D array $b$ such that each el enent stores Data for each room
/1 in the building. Note that the *4th* dinension will store the Data reference:
private static void createBuilding() {

} // method createBuilding

/! Qutput the Data for all rooms on a particular $floor$ for tinme $tine$:
private static void printData(int tine, int floor) {

} // method printData

} // class ProblenB
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Problem 4 [15 points] OOP & Smulation, encapsulation

Background: Assume that 50 people are rowing areally big boat for an hour. Each rower has a deterministic efficiency, which
isafunction of timet, using the formula efficiency = t/900 —12/3240000 . Given a range of time from 0 to 1 hour (3600
seconds), the formula produces the range 0 < efficiency < 1. Each rower also has a random capability of rowing called rate
(meters/second) which is chosen from the range 0.75 < rate < 1.50. The boat starts at initial position of O meters when time
t = 0 seconds. When t = 1 second, both rowers attempt to row, which propels the boat forward. Each rower contributes to
the motion an amount efficiency x rate x change of time. For instance, when t becomes 1, each rower contributes an
amount of distance ((1/900)—1/3240000))* rate* (1-0), using each rower’s rate of rowing. After an hour, the rowers want to
know how far they’ve gone.

Problem: Write a program that computes and reports the amount of distance a boat travels in one hour by completing the
blanks and boxes bel ow, which have the following methods:

 Rower: createsanew Rower and setstherowingr at e.

e changeEffi ci ency: updatesthe current Rower 's efficiency ef f for the new input timet .

* rowDi st : returns the amount of distance the current Rower movesthe Boat .

e mai n: runsthe simulation with all Rower sand aBoat and reports the total distance the Boat travels. For each time
increment of 1 second, all Rower s contribute to the Boat 'sdi st ance, which stops incrementing when time exceeds 1
hour.

cl ass Rower {

private double eff; /1 efficiency (ranges fromO to 1)
private double rate; /1 rate of rowi ng (neters/second)
private final double MN = 0.75; /1 min rate Rower can row (meters/second)
private final double MAX = 1.50; /1 max rate Rower can row (mneters/second)

/1l Create a new Rower with a randomrate (MN <= rate < MAX):
public Rower () {

} // constructor Rower

/'l Update the Rower’'s efficiency $eff$, which is a function of time $t$:
changeEfficiency(int t) {

} // method changeEfficiency

/1 Return the di stance Rower rows based on current efficiency,
/1 change in tinme, and rate$:
public double rowbDist(int oldtine, int newine) {

} // method rowDi st

} // Cass Rower
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cl ass Boat {
private double position; // initial position of Boat
|/l Create Boat and set initial $position$:
Boat (doubl e position) { this.position = position; }
// Update the Boat's current $position$:
public void nmoveBoat (doubl e change) { position += change; }
/! Return the Boat's current $position$:
public double getPosition() { return position; }
} // class Boat

public class Problemt {
/1 Run simulation by creating 50 Rowers, one Boat, and noving the Boat.
/!l For each tinme increnment of 1 second, increnment the anmobunt the Boat noves until
/!l time reaches one hour:
public static void main(String[] args) {

} // method main

} // class Problemd
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Problem 5 [5 points] Inheritance

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

public class Problenb {
public static void main(String[] args) {
B b =new C);
A a = b;
a. nmet hod1(b. x+a. x) ;
System out. println(b. method2());
System out. println(new C().Xx);

}
}
class A {
public int x;
public A(int x) {
nmet hod1(x);
this.x = x;
}
public void nmethodl(int x) { Systemout.println(method2()); }
public int nethod2() { return x; }
}

class B extends A {
public int x = 1;
public int y = 2;
public B() { this(4); Systemout.println(y); }
public B(int x) { super(x); }
public int nmethod2() { return y+super.nethod2(); }
}
class C extends B {
public int method2() { return x+super.method2(); }

}

Output:

1)

2)

3)

4)

5)

6)

7)
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