CSE 142 Sample Final Exam #2

1. Expressions (5 points)

For each expression in the left-hand column, irtdi¢ta value in the right-hand column.

List a constant of appropriate type (e7y.0 for adoubl e, true orf al se for abool ean, Stri ngsin"" quotes).

Expression
12/ 5+ 8/ 4

2.5* 2+ 17/ 4

4.0>2.5]] (1(5<2) & 1.1 > 0)

21/ 2 + "7 % 3" + 17 %4

46 / 3/ 2.0/ 3 * 4/ 5

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

public static int nystery(int[] array) {

int x = 0;
for (int i =0; i <array.length -
if (array[i] > array[i
X++;
}
}
return x;

}

Value

i ++) {

In the left-hand column below are specific arrafysitegers. Indicate in the right-hand column twelue would be

returned by methonlyst ery if the integer array in the left-hand column isged as its parameter.

Array

int[] a1 = {8};
nystery(al);

int[] a2 = {14, 7};
nystery(a2);

int[] a3 = {7, 1, 3, 2, 0, 4};

nystery(a3);

int[] a4 = {10, 8, 9, 5, 6};
nystery(ad);

int[] a5 = {8, 10, 8, 6, 4, 2};

nyst ery(ab);

Value Returned
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3.

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

public class Pen extends Sock {
public void methodl() {
Systemout.print("pen 1 ");
}

}

public class Lamp {
public void methodl() {
Systemout.print("lanp 1 ");
}

public void method2() {
Systemout.print("lanp 2 ");
}

public String toString() {
return "l anp";
}

}

public class Book extends Sock {
public void method2() {
Systemout. print("book 2 ");
super. net hod2();

}

public class Sock extends Lanmp {
public void nmethodl() {
Systemout.print("sock 1 ");
met hod2() ;

}

public String toString() {
return "sock";
}

}

Given the classes above, what output is produgdtebfollowing code?

Lanp[] elenents = {new Book(), new Pen(), new Lanmp(), new Sock()};

for (int i =0; i < elements.length; i++) {
Systemout.println(elenments[i]);
el ements[i].nethodl();
Systemout.println();
el ements[i].nmethod2();
Systemout.println();
Systemout.println();
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4. FileProcessing (15 points)
Write a static method namedr dSt at s that accepts as its paramet@canner holding a sequence of words and
that reports the total number of words and theayeeword length. For example, supposesttenner is scanning
an input source that contains the following words:

To be or not to be, that is the question.

For the purposes of this problem, we will use egyilace to separate words. That means that sords imslude
punctuation, as ihbe, ". (This is the same definition that tAeanner uses for tokens.) For the input above, your
method should produce exactly the following output:

10
3.2

Total words
Average | ength

5. FileProcessing (10 points)
Write a static method namédi pLi nes that accepts as its paramete&canner for an input file and that writes to
the console the same file's contents with succegsurs of lines reversed in order. For examplihe input file
contains the following text:

Twas brillig and the slithy toves
did gyre and ginble in the wabe.
Al mnsey were the borogroves,
and the nmonme rat hs outgrabe.

"Bewar e the Jabberwock, my son,

the jaws that bite, the claws that catch
Bewar e t he JubJub bird and shun

t he frum ous bandersnatch."

The program should print the first pair of linagéverse order, then the second pair in reveder agthen the third
pair in reverse order, and so on. Therefore ycethod should produce the following output to thesme:

did gyre and ginble in the wabe.
Twas brillig and the slithy toves
and the nmonme raths outgrabe.

Al mnmsey were the borogroves,
"Bewar e the Jabberwock, my son,

Bewar e the JubJub bird and shun
the jaws that bite, the claws that catch
the frum ous bandersnatch."

Notice that a line can be blank, as in the thait.pAlso notice that an input file can have ad odmber of lines, as

in the one above, in which case the last lineiist@d in its original position. You may not makeyassumptions
about how many lines are in the Scanner.
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6. Array Programming (15 points)
Write a static method named nGap that accepts an integer array as a parameteetunhs the minimum ‘gap’
between adjacent values in the array. The gapdestwwo adjacent values in a array is definedasdioond value
minus the first value. For example, suppose abbgicallecar r ay is an array of integers that stores the following
sequence of values.

int[] array = {1, 3, 6, 7, 12};

The first gap is 2 (3 - 1), the second gap is 338 the third gap is 1 (7 - 6) and the fourtlp ¢ga5 (12 - 7). Thus, the
call of mi nGap(array) should returri because that is the smallest gap in the arrayicélthat the minimum gap
could be a negative number. For example, if astages the following sequence of values:

(3, 5, 11, 4, 8)

The gaps would be computed as 2 (5 - 3), 6 (D154 - 11), and 4 (8 - 4). Of these valueds-the smallest, so it
would be returned.

This gap information can be helpful for determgother properties of the array. For exampleyéf ninimum gap is
greater than or equal to 0, then you know the d@g@ty sorted (nondecreasing) order. If the gagréater than 0, then
you know the array is both sorted and unique trincreasing).

If you are passed an array with fewer than 2 eteésygou should return O.

7. Array Programming (10 points)
Write a static method namédngest Sor t edSequence that accepts an array of integers as a paramadethat
returns the length of the longest sorted (nondsargasequence of integers in the array. For el@nfa variable
namedar r ay stores the following values:

int[] array = {3, 8, 10, 1, 9, 14, -3, 0, 14, 207, 56, 98, 12};

then the call of ongest Sort edSequence( ar ray) should returrt because the longest sorted sequence in the array
has four values in it (the sequence -3, 0, 14, .20I6tice that sorted means nondecreasing, whi@nmthat the
sequence could contain duplicates. For examplbeitrray stores the following values:

int[] array2 = {17, 42, 3, 5, 5, 5, 8, 2, 4, 6 1, 19}

Then the method would retusnfor the length of the longest sequence (the semu8n5, 5, 5, 8). Your method
should return 0 if passed an empty array.

8. Critters (15 points)
Write a clasgrak that extends theritt er class from Homework 8.
Yak objects should move as follows: First pick a randfirection and move one step in that directioanthick a
random direction and move two steps in that dioectihen pick a random direction and move thregssite that
direction, then pick a random direction and mowg f&teps in that direction, and so on, each tirokipg a random
direction and going in that direction one furthigaint it went in the previous direction. Each dimtshould be
equally likely.

You may add anything needed (fields, other methtmlsnplement this behavior appropriately.
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Solutions

1.

Expr essi on Val ue
12/ 5 + 8/ 4 4
2.5 * 2 + 17 /| 4 9.0
4.0 >2.5]] (!1(5<2) & 1.1 >0) true
21/ 2 + "7 %3" + 17 %4 "107 % 31
46 / 3/ 2.0/ 3 * 4/5 2.0
Array Val ue returned
{8} 0
{14, 7} 1
{71 11 31 21 Oy 4} 3
{10, 8, 9, 5, 6} 2
{8, 10, 8, 6, 4, 2} 4
public static void wordStats(Scanner input) {
int count = O;
i nt sunLength = O;
whil e (input.hasNext()) {
String next = input.next();
count ++;
sumLength += next.length();
}
doubl e average = (doubl e) sunmiength / count;
Systemout.println("Total words = + count);
Systemout.println("Average length = + average);
}
public static void flipLines(Scanner input) {
whi | e (input.hasNextLine())
String first = input.nextLine();
i f (input.hasNextLine()) {
String second i nput . nextLine();
System out. println(second);
Systemout.println(first);
}
}

public static int mnGap(int[]

if (list.length < 2) {

return O;
} else {
int mn=1list[1]
for (int i = 2; 1
int gap = list
if (gap < mn) {
mn = gap;
}

return mn;

list) {

sock

sock 1 book 2

book

sock
pen 1

| anp

| anp
| anp
| anp

sock
sock

| anp

2

2

lanp 2

| anp 2
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7.

public static int |ongestSortedSequence(int[] list) {
if (list.length == 0) {
return O;
}
int max = 1;
int count = 1;
for (int i =1; i <list.length; i++) {
if (list[i] >=list[i - 1]) {
count ++;
} else {
count = 1,
}

if (count > max) {
max = count;
}
}

return nmax;

public class Yak extends Critter {
private Random rand;
private int steps;
private int max;
private int direction;

public Yak()
rand = new Random();
}

public Direction getMve() {
/1 Pick a new direction and re-set the steps counter

if (steps == max) {

steps = 0;

max++;

direction = rand. nextlnt(4);
}
st eps++;

if (direction == 0) {
return Directi on. NORTH

} else if (direction == 1) {
return Direction. SOUTH

} else if (direction == 2) {
return Direction. EAST;

} else { [/ direction == 3
return Directi on. WEST;

}
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