CSE 142
Sample Final Exam #3

1. Expressions (5 points)
For each expression in the left-hand column, indida value in the right-hand column. Be surdisba constant of
appropriate type (e.gz,0 rather thary for adouble , String s in quotes).

Expression Value
3*1.0+15/2

17%10+1/5+05*4

15%3/4+22.0/4* (14 4)

I(3>27)|0.03>0.28&82<3+5

12-5+"2-1"+13/2

2. Array Mystery (10 points)
Consider the following method:

public static void mystery(int[] array) {
for (inti=0;i<array.length - 1; i++) {
if (array[i] < array[i + 1]) {
array[i] = array[i + 1];
}
}
}

Indicate in the right-hand column what values wdaddstored in the array after the methodtery executes if the
integer array in the left-hand column is passed parameter toystery .

Original Contents of Array Final Contents of Array

int[] al = {2, 4};
mystery(al);

int[] a2 = {1, 3, 6};
mystery(a2);

int[] a3 ={7, 2, 8, 4},
mystery(a3);

int[] a4 = {5, 2, 7, 2, 4};
mystery(a4);

int] a5=1{2, 4, 6, 3,7, 9}
mystery(ab);
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3.

Inheritance Mystery (10 points)
Assume that the following classes have been defined

public class Ice extends Fire {
public void method1() {
System.out.printin("lce 1");

}
}

public class Rain extends Fire {
public String toString() {
return "Rain";

}

public void method1() {
System.out.printin("Rain 1");
}
}

public class Fire {
public String toString() {
return "Fire";

}

public void method1() {
System.out.printin("Fire 1");

}

public void method2() {
System.out.printin("Fire 2");
}
}

public class Snow extends Rain {
public void method2() {

System.out.printin("Snow 2");

}
}

Given the classes above, what output is producetidfollowing code?

Fire[] elements = {new Fire(), new Snow(), new Rain
for (inti = 0; i < elements.length; i++) {
System.out.printin(elementsi]);
elements[i].method1();
elements[i].method2();
System.out.printin();

File Processing (15 points)

0, new Ice()};

Write a static method naméthifCaps that accepts as its parametegaanner holding a sequence of words and

outputs to the console the same sequence of worths akternating casing (lowercase, uppercase, loass,
uppercase, etc). The first word, third word, fifttord, and all other "odd" words should be in logase letters,
whereas the second word, fourth word, sixth wordl all other "even" words should be in uppercaierie For
example, suppose tigganner contains the following words.

The QUick brown foX jumPED over the Sleepy student

For the purposes of this problem, we will use wdptce to separate words. You can assume thaetuersce of
words will not contain any humbers or punctuatiod ghat each word will be separated by one sp&oe.the input
above, your method should produce the followingotit

the QUICK brown FOX jumped OVER the SLEEPY student

Your output should separate each word by a siqgdees The output may end with a space if you likete that the
Scanner may contain no words or may contain an even ormaudber of words.
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5. FileProcessing (10 points)
Write a static method nameduntWords that accepts as its paramete3canner for an input file, and that outputs
to the console the total number of lines and wéodsd in the file as well as the average numbenafds per line.
For example, consider the following input file:

You must show: your Student ID card

to 1) a TA or 2) the instructor
before

leaving the room.

For the purposes of this problem, we will use wdptce to separate words. That means that somes waght
include punctuation, as ishow:" and"1)" . (This is the same definition that tBeanner uses for tokens.) For
the input above, your method should produce tHeviahg output:

Total lines = 6
Total words =19
Average words per line = 3.1666666666666665

The format of your output must exactly match thaiven above. Notice that some input lines can bekbl Do not
worry about rounding the average words per lineu ¥hay assume that tlseanner contains at least 1 line of input.

6. Array Programming (15 points)
Write a static method namedbde that takes an array of integers as a parametethamdeturns the value that occurs
most frequently in the array. Assume that thegetse in the array appear in sorted order. For el@nf a variable
calledlist stores the following values:

int]] list={-3,1,4,4,4,6,7,8,8,8,8,9, 11,11, 11, 12, 14, 14};

Then the call omode(listy  should returr8 because 8 is the most frequently occurring vaiude array, appearing
four times.

If two or more values tie for the most occurrencesurn the one with the lowest value. For examiplthe array
stores the following values, the callmbde(listy  should returre despite the fact that there are also three 9s:

int list = {1, 2, 2, 2,5, 7, 9, 9, 9};

If the array's elements are unique, every valuermscexactly once, so the first element value shbeldeturned. You
may assume that the array's length is at leastf the array contains only one element, that eldmmeralue is
considered the mode.

7. Array Programming (10 points)
Write a static method namedntains  that accepts two arrays of integaflsanda2 as parameters and that returns a
boolean value indicating whether or nef's sequence of elements appear&liftrue for yes,false for no). The
sequence of elements & may appear anywhere al but must appear consecutively and in the samer.orBer
example, if variables calld@dtl  andlist2  store the following values:
int[] list1 ={1,6,2,1,4,1,2,1, 8}
int]] list2 = {1, 2, 1}

Then the call otontains(list1, list2) should returnrue becausdist2 's sequence of valué€s 2, 1} is
contained irlistl  starting at index 5. Iist2  had stored the valugg, 1, 2} , the call ofcontains(list1,

list2)  would returnfalse becausdistl  does not contain that sequence of values. Anylist® with identical
elements are considered to contain each othercath such asontains(list1, list1) should returnrue .

You may assume that both arrays passed to yourochetlil have lengths of at least 1. You may nog¢ @y
String s to help you solve this problem, nor methods pinatiuceString s such a#rrays.toString

30f9



8. Critters (15 points)

Write the getMove method for the classhark that implements theCritter interface from Homework 8.
Instances of th&hark class should alternate between moving to the NamthSouth as follows: first move 1 to the
NORTH, then 2 to the SOUTH, then 3 to the NORTHntl# to the SOUTH, then 5 to the NORTH, then 6hio t
SOUTH, and so on, each time moving one farther frawviously. Use the constants for directions radiin the
Critter  interface, namelWORTHSOUTHEAST, WEST andCENTER

You may add anything needed (fields, other methoaisstructors, etc.) to implemegdtMove appropriately.

import java.awt.*; // for Color

public class Shark implements Critter {
I/l declare any necessary fields here

/I fight, getColor, toString methods omitted (y ou do not need to write them)

public int getMove(CritterInfo info) {
/I complete the getMove method here
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0.

Classes (10 points)
This question uses theate class as specified at right (this i
the saméate class as seen on your sample final exams).

Write a method nameaddDays that will be placed inside the
Date class. TheaddDays method accepts an integer as
parameter and shifts the date represented byD#te object
forward by that many days. You may assume theevphssed
iS non-negative.

For example, if the followin@ate is declared in client code:
Date d = new Date(9, 19);

The following calls to theaddDays method would modify the
Date object's state as indicated in the comments. R#rae

thatDate objects do not store the year; the date after Dbee

31stis January 1st.

d.addDays(1); // d now represents Sep. 20
d.addDays(1); // d now represents Sep. 21
d.addDays(5); // d now represents Sep. 26

d.addDays(80); // d now represents Dec. 25

d.addDays(10); // d now represents Jan. 4
/I (of the next year)

d.addDays(1000); // d now represents Oct. 1
Il (over two years later)

d.addDays 10%; /I d now represents Oct. 6

L public class Date
private int month;
private int day;

public Date(int m, int d) {
a month = m;
day =d;

public int getDay() {
return day;

public int getMonth() {
return month;

/[ returns the number of days
//'in the given month
public int nngays(lnt m) {

IT(m =

return 31;

/1 your nethod would go here
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Solutions

1.

Expression Value
3*1.0+15/2 10.0
17%10+1/5+05*4
15%3/4+22.0/4*(14/4) 16.5
I(3>27) Q0.0S >02&8&2<3+5 true
12-5+"2-1"+13/2 "72 - 16
2.

Array Final contents
2,4} {4 4

1, 3, 6} 6} 65}

71 21 81 4} {7 8 42
5,2,7,2, 4} 3
2,4,6,3,7,9} {4667 ,

4. Three solutions are shown.

public static void halfCaps(Scanner input) {
boolean odd = true;
while (input. hasNext()) {
String next = input.next();
if (odd) {
} ISysEem .out.print(next.toLowerCase() +
else
System.out.print(next.toUpperCase() +

y %)dd = lodd;
}
public static void halfCaps(Scanner input) {
mmo%m_toh Next()) {
while (input.hasNex
if (couFr)n%Z g
System.out. prlnt

}else {
System.out.print(input.next().toUpperCa

input.next().toLowerCa

y count++;

}

public static void halfCaps(Scanner input) {
while (input.hasNext()) {

System.out. ﬁl‘lnt input.next().toLowerCase()

|f(|nputhas ext g
System.out.print(input.next().toUpperCa

9}

se() +"

se() +"

se() +"

Fire
Fire 1
Fire 2

Rain
Rain 1
Snow 2

Rain
Rain 1
Fire 2

Fire
Ice 1
Fire 2

")
")

")
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5.

public static void countWords(Scanner input) {
int lineCount = 0;
int wordCount = 0;

while_(input.has_NextLine?) {
String line = input.nextLine();
lineCount++;
Scanner lineScan = new Scanner(line);
while (lineScan.hasNext()) {
String next = lineScan.next();
wordCount++;

}
}
double averageWords = (double) wordCount / line
System.out.printin("Total lines =™ + lineCount

System.out.printIn("Total words =" + wordCount
System.out.printin("Average words per line ="

6.

public static int mode(int[] a) {
int count = 1;
int maxCount = 1,
int modeValue = a[0];

for (inti=0;i<a.length - 1;i++) {
f &l ==afi + 1) {
count++;
if (count > maxCount) {
modeValue = afif;
maxCount = count;

i ecsoeu%t =1;
}

return modeValue;

7. Four solutions are shown.

public static boolean contains(ing] al, int[] a2)
for (inti=0; i <= al.length - a2.length; 1++
]poo(l_ear_] fo(;m_d = t2rlfe; e j#4) {
or (intj =0;j < a2.length; j++
fG@ti+ 1= a2i){
found = false;

k (found) {
return true;

return false;

/Il varation of first solution that uses count inste
public static boolean contalns(lng] al, int[] a2)

for (inti=0;i<=al.length - a2.length; 1++
:‘m %'Olimt :00;' 2.length; j++) {
or (intj =0;j < a2.length; j++
if (a:l![i + j]J_== az[j]) o]

count++;

|}f (count == a2.length)
return true;

return false;

Count;

+ averageWords);

ad of boolean

{
)
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public static boolean contains(int[] al, int[] a2)
intil=0;
inti2 =0;
while (i1 < al. Iengzh && i2 < a2.length) {
if (a1[|1(l 1= a2[i2]) { // doesn't match

h (aafit] == a22)
|2++;

11++;

}

return i2 >= a2.length;

public static boolean contams(mt[% al, int[]] a2)
for (inti= O i < al.length; i++)
int ;
whfle (J <a2. length && i + j < al.length &

if d = a2.length)
return true;

return false;

8. Two solutions are shown.

public class Shark implements Critter {
private int count;
private int max;
private int direction;

public Shark() {
count = 0;
max = 1;
direction = NORTH;

public int getMove(CritterInfo info) {
count++;
if (count > max) {
count =1,
max++;
if (dlrect|on = NORTH) {
dlrectlon = SOUTH
}else {
direction = NORTH;

return direction;
}
}
public class Shark |m8Iements Critter {

private int count =
prlvate int max = 1;

public int getMove(CritterInfo info) {
count++;
if (count > max) {
count =1,
max++;

|}f max % |O_? {
return SOUT
}else {
return NORTH;

start over

{

&alfi +j ==

az[j])
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9. Three solutions are shown.

public void addDays(int days) {
for (inti=0;i<days;i++){
day++;
if (day > numDays(month)) {
day = 1;
month++;

|}f (month > 12) {
month = 1;
day = 1;

}
}

public void addDays(int days) {
while (day + days > numDa
days -= numDays(month);
month++;
if (month > 12) {
month = 1;

) day += days;

public void addDays(int days) {
day += days;
while (day > 365) {
day -=365;

while (day > numDays(month)) {

day -="numDays(month);
month++;
if (month > 12) {

month = 1;

g/s(month)) {
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