CS 100 Makeup Prelim
Summer 2001
Wednesday, August 1
6:00 — 7:15 p.m.

Name:

Cuid:

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

(Signature)

First, skim the entire test. Then carefully read all instructions before starting.

This test is closed-book. No calculators, reference sheets, or other materials are allowed.
Conciseness, clarity, and style count.

Carefully comment each variable and major control structure.

Do not use any MATLAB code.

You may not alter, add, or remove code outside of the boxes and blanks.

If you provide multiple answers, we will only grade one. We will pick which one. (In other words, it is
to your advantage to give us just one answer!)
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Problem 1: Inheritance Hierarchies (10 points)

Read through the following Java code and draw the inheritance hierarchy for the Crop, Corn, and Wheat
classes. You may omit constructors, but include all other variables and methods in the proper places.

public class Crop {

}

private int timeToGow, //stores the time left for the crop to grow
private String nane; //the nane of the crop

//default constructor - nothing is planted
public Crop() {

this.name = "dirt";

ti meToG ow = O;

}
//this constructor takes in a nanme for the crop and sets the ti meToG ow
//to 0. It should be used for non harvesting plants, i.e. grass

public Crop(String name) {
t hi s. nane = nane;
ti meToG ow = O;

}

//this constructor takes a crop nane and a harvest tine
public Crop(String nanme, int timeToG ow)

t hi s. name = nane;

this.timeToG ow = tinmeToG ow,

}

//this method reduces the tine left until the Crop is ready by one
public void grow() {

ti meToG ow -
}

//returns the amount of tine left to grow until harvest
public int timeLeft() {

return ti meToG ow,
}

Draw your inheritance hierarchy here:




class Corn extends Crop {
private int earsO Corn; //nunber of ears of corn on the corn plant

/lcalls the super constructor and sets the nunber of ears to O
public Corn() {

super ("corn", 7);

earsO Corn = 0;
}

/1this grow nethod calls the parent grow nethod and then adds one ear of
//corn at randomto the nunbers of ears in the corn plant
public void grow() {
super. grow();
if (timeLeft() >= 0) {
earsO Corn += (int) (Math.random() * 2.0);
}

}

//converts the corn object into a string to be printed
public String toString() {

return (earsOfCorn + " ears of corn");
}

}

cl ass Wheat extends Crop {
/I nanmed constants for the 3 types of wheat
public static final int DURUM = O;
public static final int HARDWH TE
public static final int SOFTWH TE

private int wheatType; //stores the type of wheat

/I default constructor
public Weat () {
super ("wheat", 3);
wheat Type = SOFTWH TE
}

//this constructor takes in a type of the wheat being grown
public Weat (i nt wheat Type) {

super ("wheat", 3);

t hi s. wheat Type = wheat Type;
}

/lconvert the wheat object to a String
public String toString() {
/lreturn the appropriate String
swi t ch(wheat Type) {
case DURUM
return "durum wheat";
case HARDWHI TE:
return "hard white wheat";
case SOFTVWH TE:
return "soft white wheat";
defaul t:
return super.toString();
}



Problems 2, 3, and 4: Constructors and Methods

Skim the following Field class:

public class Field {
private bool ean isPl ant ed; /1is something planted?
private Crop cropPl ant ed; /Iwhat Crop is planted in the Field?

//default constructor: sets the Crop to nul
public Field() {
i sPlant ed

= fal se;
cropPl anted =

nul | ;

}

//constructor: specifies what Crop is planted in the Field
public Field(Crop c) {

i sPlanted = true;

cropPl anted = c;

}

//method that calls the grow() method of the Crop planted in the Field
public void water() { cropPlanted.grow); }

//this method allows the user to change the cropPl anted val ue for the
//field. If the field is already planted, it nust be harvested first,
/I before a new crop can be planted, and the nethod returns 1
/1 Gtherwise, the crop is planted, and the appropriate variables are
/I updat ed accordingly.
public int plant(Crop ¢) {
if (isPlanted) return 1;
el se {
cropPl anted = c;
i sPlanted = true;
return O;

}

/lreturns the crop that is planted in the field
public Crop harvest() {

cropPlanted = null;

i sPlanted = fal se;

return cropPl ant ed;

}

//this method returns an integer for four different cases of the Crop
/Iwhich is planted in the field. If there isn't a crop pl anted,
/lreturn 3. Oherwise, if the harvestTine is 0, it is ready, return O.
/1lf harvestTine is >0, it is not ready, return 1
/1lf the tinmeLeft is < 0, the Crop has rotted, return 2.
public int harvestTinme() {
if (isPlanted) {

int harvestTime = cropPlanted.tineLeft();

if (harvestTime == 0) return 0; // success

else if (harvestTime > 0) return 1; // not ready yet

else return 2; // crop has rotted!

}

el se return 3; // no crop to harvest



Now read through the following Farm class. Then implement the indicated methods.

/lclass Farm- allows user to create a Farm object that has a square field
public class Farm

{

private Field [][] fields; //array to store the Fields

//default constructor for Farm object, nmakes 5x5 enpty fields
public Farn()

{
fields = new Field [5][5];
for (int i =0; i <fields.length; i++) {
for (int j =0; j <fields.length; j++) {
fields[i][j] = new Field();
}
}
}

/1 Main constructor for class Farm takes in a size argunent for the
//field size and initializes themto enpty fields.
/I Note that the field is in 2 dinensions, with the nunber of rows and
//the number of colums equal to the sizeOFields paraneter. It al so
/lassunmes the value passed inis > 0.
public Farn(int sizeOFields) {

fields = new Field [sizeOFields][sizeOFields];

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

for (int j =0; j < fields[i].length; j++) {
fields[i][j] = new Field();

}
}
}
/1 PROBLEM 2 (Constructors) 10 pts /1
[/---------=========j{npl enent this Constructor===s=====--------- /1

//this constructor takes in a size but also takes in a bool ean paraneter
//that determines the layout of the field. The fields are again |aid out
/1in a 2 dinensional field with sizeOFields rows and col unms.

/1lf isRows is true, then the fields should be laid out with alternating
/lrows of Crops: In the first row, plant Corn. In the second row,

/1 plant Wheat. Repeat this until all of the rows are filled.

/11f isRows is false, plant DURUM Wheat in the whole field.

/I Note that the constructor assunes the value for sizeOFields is > 0.
public Farn(int sizeOFields, boolean i sRows) {



/1 PROBLEM 3 (Update nethod) 5 pts /1
[[---------=========j npl erent this method=========--------- /1
//waters the specified field in the array of fields,

//should check for validity of x and y coordi nates

public void waterField(int x, int y) {

}
/1 PROBLEM 4 (Updat e/ access nethod) 10 pts /1
/l---------=========j npl enent this nethod=========--------- /1

//this method attenpts to harvest Crop planted in the Field

!/ specified by the coordinates received. The coordinates shoul d
/'l be checked for validity. It should then check the

/I harvest condition of the crop and print out an appropriate
/lerror nessage if the Crop is not ready to harvest. Also, if
//the Crop is ready, returnit, if not, return null

public Crop harvestField(int x, int y) {

/1l ASSUME TH S METHOD HAS BEEN | MPLEMENTED.

/lplants the specified field in the array of fields with the
/I supplied Crop

/lalso checks for validity of x and y coordi nates

public void plantField(int x, int y, Ctop c) { }



Problem 5: Testing (15 points)

Write a main() method for the Farm class that tests the methods you just implemented. This means that
it should use the Farm() constructor you wrote, the waterField() method, and the harvestField()

method. You may also make use of other methods from any class provided to help you test your
methods.

For the Farm() constructor, you should have at least two tests: one that will lay out the Farm in
alternating rows, and one that will make all of the Fields hold wheat.

For waterField(), you should have at least two tests: one that uses valid inputs, and one that uses invalid
inputs.

For harvestField(), you should have at least three tests: one that uses valid inputs and returns a valid
Crop, one that uses valid inputs but returns a null Crop, and one that uses invalid inputs.

ALL OF YOUR TESTS SHOULD BE COMMENTED.
[[---=-----=========j npl enent this method=========--------- /1

//you should test the nethods you have just witten here
public static void main(String[] args) {



Problem 6: Tracing (20 points)

Trace the following testing method by drawing the current state of the specified objects and references in
the blanks between lines.

public static void tester() {
Crop wheat = new \Weat ();
Field myField = new Field();
/1 Draw wheat and nyFi el d.

nmyFi el d. pl ant (wheat) ;
/'l Draw wheat and nyFi el d.

nmyFi el d. wat er ();
/1 Draw wheat .

nyFi el d. water();
/1 Draw wheat .

nmyFi el d. wat er ();
/1 Draw wheat .

wheat = nyFiel d. harvest ();
/1 Draw wheat and nyFi el d.



