CS100M
Prelim 3

November 14, 2000
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
PH 403 PH 407 UH 111 HO 306 UH 111
1:25 Nag;rajan Fin Roflde
2:30 Nagsrajan Fin Fern;ndes
3:35 Ferngndes Roﬁde

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.

»  Conciseness, clarity, and style all count. Show all work to receive partial credit, especially box diagrams.
»  Carefully comment each loop and major variable.

» Ifyouusebreak or Syst em exit to exit any control structure (except swi t ch), you will lose points!
*  You may not use Java arrays or 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.
2.
3.
Tot al :

Bonus Points:

(17 points)
(43 points)
(40 points)

/ (100 points)

/ (5 bonus points)
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Problem 1 [17 points] Code tracing, box scope diagrams

Complete the box scope diagrams up to the point indicated inside the following code that contains classes Pr obl e,
Trew , and FI ur p. To help you out, do the following:

» Assumethat al three classes belong to the same project.

» Useonly the boxes we've drawn for you, including one box for the activation of theyal pu method.

» Do not draw boxes for constructor activations.

» Makesurethat youfill in all initial values for instance and class variables.

See the next page for spare boxes, in case you need to redraw your solution. You must indicate which diagram we should
grade! Otherwise, we will choose the first marked diagram for grading.

public class Problem { class Trew {
public static void main(String[] args) { int y;
Trew t1 = new Trew (); Flurp yal pu(Trew x) {
Trewl t2 = new Trew (); X.y = 2;
tl.yalpu(t2).w = 10; X = new Trew ();
Flurp f = new Flurp(); X.y = 3;
f.w=12.y; return new Flurp();
f.z =t2; }
}
/1 Conplete diagrams up to this point. class Flurp {
static int w
} Trew z;
} }
mai n( ar gs)
yal pu(x)
args //
’ B
tl X/’ ﬁk

t2

/'
NI 7

Trewl C ass

Probl eml C ass

Flurp d ass
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Problem 2 [43 points] OOP, encapsulation, t hi s, methods, conditions

Complete the following codein class Lengt h by filling in the blanks and boxes. Lengt h represents a measurement of length

ininches (in) or centimeters (cm). This class has the following members:

» instancevariable numi en that stores the numerical length.

» instancevariableuni t s that storesthe unit label asa St ri ng, which may be"i n" or"cni'.

e congtructor Lengt h that setsnum en anduni t s.

» instancemethod convert that takesasinput aLengt h and asupplied unit label, comparestheinput Lengt h’suni t s
with the supplied unit label (using Java’'sequal s method), and does the following, if necessary:

- satstheinput Lengt h’snuni en to the numerica length in terms of the supplied unit label
- setstheinput Lengt h’suni t s to the supplied unit |abel
You do not need to account for illegal units. Hint: 1 in = 2.54 cm.

» instance method add that takesasinput aLengt h and asupplied unit Iabel and returns the sum of theinput Lengt h and
current Lengt h asanew Lengt h in the units specified by the supplied unit 1abel. Method add must call convert to
perform any necessary unit conversions.

* instancemethodt oSt ri ng that returnsa St r i ng containing the current num en and uni t s.

Note: In the box for convert , you must supply brief comments. We have supplied a Main Class that uses Lengt h to add
two measurements and convert the result to " ¢’ . The output for method mai nis2.0 in + 3.0 cm= 8.08 cm

public class Problen? {
public static void main(String[] args) {
/1l Create two Lengths:
Length x1 = new Length(2,"in"); [/ 2 inches
Length x2 = new Length(3,"cm'); // 3 centineters
/1 Add $x1% and $x2$ together and report result in cm
Systemout.println( x1 +" + " + x2 +" =" + x1.add(x2,"cm') );

}
} // dass Problen?

class Length {

private double numen; // nunerical |ength
private String units; // units of length
/1 Construct a Length and set val ues of $numl en$ and $units$:
public Length(double num en, String units) {
this.num en = nun en;
this.units = units;
}
/1 Add current Length to another Length $x$. Return the sum as a new Length:
public Length add( Length x , String choice ) {
convert( this , choice) ;
convert( x , choice ) ;

return new Lengt h(num en+x. nun en, choice) ;



CS100M Fall 2000 Prelim 3 Initial or Name:

Page 4

/1 Convert input Length’s $num en$ to the supplied unit |abel $choice$ and
/1 update instance variables, if necessary:

private void convert(Length x, String choice) {
/1 Do not convert if units are unchanged:
if (choice.equal s(x.units)) return;
/1 Otherw se, convert for different units:
else if (choice.equals("in")) x.numen /= 2.54;
else if (choice.equals("cnf)) X.numen *= 2.54;
/1l Exit if user supplied unknown units:
el se Systemexit(0); // not requested on prelin
/1 Set $units$ to $choice$

X.units = choice;

}

/! Return a String that contains the current object’s $num en$ and $units$:

public String toString() {
return num en+" "+units ;

}

} // Cdass Length



CS100M Fall 2000 Prelim 3 Initial or Name: Page 5

Problem 3 [40 points] OOP, encapsulation, st at i ¢, constants, methods, flow control

Background: A program can simulate the stacking of boxes on carts. Boxes of random height between 1 and 3 ft are stored on
3 cartsthat each have aheight of 7 ft (feet). Boxes are stacked on top of each other on each cart, one cart at atime. On each cart
boxes are stacked until their total height reaches as close as possible to, without exceeding, the top of the cart.

Praoblem: We have supplied the Main Class Pr obl enB which drives the simulation, class Box which models the boxes, and
some of class Car t which models the carts. You need to complete class Car t by filling in the blanks and boxes.

Approach: Complete the following methods that use the code we have provided for you:

e constructor Car t setsthe current car t Nurrber and calls other instance methods to fill the current Car t and report the
number of Boxes stored on it.

e instancemethodfi | | OneCart storesBoxesonthecurrent Cart by instantiating new Boxesuntil their height exceeds
MAXHEI GHT. Creating a new Box simulates the stacking of the Box on top of the current Car t . EachtimeaBox is
created, boxes increments by one to count the number of Boxes on one Car t , so far. When no more Boxes can fit on
thecurrent Car t , t ot al Boxes increments by boxes to count the total number of Boxesfor all Cart s, sofar.

e classmethodfill Al'l Carts createsCart soneat atime. When finished stacking the Boxesoneach Car t ,
fill Al'l Carts reportsthetotal number of Boxesstoredondl Cart s.

Hint: Sample output has the following form (except the numbers of boxes might be different):

There are 2 boxes on Cart #1
There are 4 boxes on Cart #2
There are 3 boxes on Cart #3
There are a total of 9 boxes.

Notes: Remember that you may not use arrays! Avoid redundant/unnecessary code for full credit.

public class ProblenB {
public static void main(String[] args) {
Cart.fillAlCarts(); // Deternmine the total nunber of Boxes stored on all Carts

}
} // dass ProblenB

cl ass Box {
private doubl e height; /1 hei ght of Box
public double getHeight() { return height; } [// return height of current Box
/1 Construct a Box with a random $hei ght$ between 1 and 3 ft:
public Box() { height = Math.randon()*2+1; }
} // dass Box

class Cart {

private int cartNunber; /1 nunber of current Cart

private int boxes; /1 nunber of boxes stored on Cart

private static int total Boxes; /1 total nunber of Boxes for all Carts
private static int total Carts; /1 total number of Carts

public static final int MAXHEIGHT = 7; // max all owabl e hei ght of Boxes on Carts
public static final int MAXCARTS = 3; // maxi num nunber of Carts

/1 Construct a Cart:
/1 assign Cart nunber, fill the current Cart with Boxes, and report contents:
public Cart(int cartNumber) ({

t his. cart Nunber = cart Nunber; /1 assign CartNunber
fillOneCart(); /1 fill current Cart with Boxes
reportOneCart(); /1 report number of Boxes in Cart
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/1 Put as many Boxes as possible in current Cart:
private void fill OneCart () {

/1 Initialize height:
doubl e hei ght = new Box().getHeight(); // height so far

/1 Use loop to sinulate stacking of Boxes:
/*
* Wiile the current total height is |less than the required height,
* increment the count of Boxes.

*/

whi l e (hei ght <= MAXHEI GHT) { /1 stop when hei ght exceeds nax
boxes++; /1 "store" current box
hei ght += new Box().getHeight(); // get next box

}

/] total Boxes is the nunber of boxes
t ot al Boxes += boxes;

}

/1 Report the final nunmber of Boxes stored on the current Cart:
private void reportOneCart() {
Systemout.println("There are

+ boxes + " boxes on Cart #" + cartNumber);

}

/1 Report the total nunber of Boxes on all Carts:
private static void reportAllCarts() {
Systemout.println("There are a total of " + total Boxes +

boxes.");

}

/1 Stack Boxes on each Cart, one Cart at a tine:
public static void fillAllCarts() {

/1l Stack Boxes on each Cart, one Cart at a time:
// Could also count with $total Carts$
for (int count = 1; count <= MAXCARTS; count ++)
new Cart (count);

/1 Report total nunber of Boxes:
reportAll Carts();

}

} // Cdass Cart
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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
allotted time, check your test! Have you done the following?

» 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: [5 points] Remember that bonus points do not count towards your core-point total! You will lose additional points
from your entire CS100M bonus score for “inappropriate” language.

[2 Bonus points] Why does DIS use only one public class per filein many of his examples?

He often uses JDK, which requires only one public class per file. CodeWarrior lacks that requirement.

[3 Bonus points] Why is Java’'s method mai n modified aspubl i ¢ static voi d?

publ i c: so other code/classes/methods/users can access/start the program

st ati c: no object of the class containing mai n isinstantiated

voi d: no return value
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