Your five-digit number:

Problem 0 (1 point)

Put your secret number on each page. Also make sure you have provided the 1nformat10n
requested on the first page.

Problem 1 (3 points)

Draw the box-and-arrow diagram that results from executmg the main method, 1nc1ud1ng all
boxes created anywhere in the. code : g

'prlvate static tlmeSZ (P01nt p) {
p.X = 2%p.X;

_b.y = 2*%P.Yy;
public static void main (String [ ] args) {
Point pl = new Point (1, 4); ‘
~Point p2 = new Point (2, “3);
p2.y = pl.x;
‘pl = p2; . .
times2 (p2);
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Your ﬁve-digit number:

Problem 2 (4 points)'

Before you continue with this problem, read the document “Background on the btrmg and
StringBuilder classes”.

Parta

A CS 61B student, running the following JUnit test case, was surprlsed that the assertEquals
assertion failed. Explain why this happened. :

void testMatch ( ) { . :
StringBuilder sl = new StringBuilder (“ABC");
StringBuilder s2 = new StringBuilder ("ABC”),
assertEquals (sl, s2); .

Part b

Can an equals method be coded and added to the JUmt test class so that the assertion
succeeds? Briefly explain your answer.
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Your five-digit number:

Problem 3 (10 points)

- Before you continue with this problem read the document “Background on the Strlng and
StrlngBUIlder classes”.

Part a

Fill in the blanks in the edit method whose framework appears below. The argument”’represents
a line of text typed ata console window, and processes itas follows

-» The line is processed left to right, startrng with the character at posrtron 0.
* For most characters, processing doesn’t change the line. There are two exceptions.

o #(a“sharp” sign) represents the "backspace" key. The text character immediately
preceding the #, along with the # itself, are to be deleted. Backspaces that back up
past the beginning of the line are to be ignored.

o % (percent sign) represents an "escape”. The next character no matter what itis, is
tobe accepted as a character without special meaning. (You may assume that a
stand-alone % will not occur as the last character in the line. ) To put # or % into the

~line, one would type %# or %% :

‘Here s an example. If the argument. is

YINOW . X \MAXHARATARLS . THE TARINE. .88 %

the modrﬁed strmg will be _
%NOW 18 THE TIME ... %

’vpublic static void edit (StrlngBulider”iiné)”{ :
for {int k=0; k<line.length{(); ) {

if (line. charAt(k)=='# ) £ AbA -v _ ” : “. '}ﬂ‘ ‘3;'

"} else if, (b.charAt (k)=="%') {

} else’{
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Your five-digit number:

Problem 3, continued

Paort b
A=t

- Write a JUnit test case that verifies that the result of editing a line containing “ABC” is.
“ABC”. ‘ ‘ S

public void testNoSpecialChars ( ) {
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Your five-digit number:

Problem 4 (11 points)
Parta

Consider a class that represents a collection of String objects, and suppose that the collection is
implemented as an ArrayList<String> named myStrings. On the next page is most of the code
for an iterator of the characters in the strings. For example, if the array contains strings as
shown below, successive calls to nextChar should return the characters in the sequence ‘C’,
‘S%, ¢4, 6%, ‘1, ‘B%, ‘L. Your first task is to complete the code by supplying the body of the
advance method.

" myStrings o | | ' A ;i

p W CS 6 74

p W l BLII

e (em’joty string)
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Your five-digit number:

Problem 4, continued

--~———~—-~—-~{Reﬁﬁefeede~ﬁﬁﬁn&ﬁnﬂﬁ;ﬂm%ﬂHﬁﬁyﬁﬁ4hakbehva§}eaﬂsn}neXﬂghaf either a character to be
' returned is at myStrings.get (arraylndex).charAt (stringIndex) or hasMoreChars is false.

// position of one of the strings in myStrings
private int arrayIndex;

// position of one of the chars in myStrings.get (arrayIndex)
private int stringIndex;

public void initIterator ( ) {
arrayIndex = 0;
stringIndex = 0;
: advance ( );
}
public boolean hasMoreChars ( ) {
return arrayIndex < myStrings.size ( ),

}
-public char nextChar ( ) {

char rtn = myStrings.get (arrayIndex) charAt (stringIndex);
stringIndex++;
“advance ( ); .
. return rtn;
¢ S
private void advance ( ) {
// You write this code so that it maintains the invariant given above.
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Your five-digit number:

Problem 4, continued
Part b k

Fill in the table below with three test arrays, all of length vfour, that fégether with the example
provide as much evidence as possible of the correctness of the iterator methods. Also indicate,

for each test array, what unique information it provides about the iterator methods’ correctness.

Element of myStrings ‘ /| Evidence provided
0 2 |3 '
“CS 6”7 |null | “1BL” wr | (the example) contains both a null and

| an ‘empty string, with the latter at the
| end of the array
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Your ﬁve—digit number:

Problem 4, continued

D gzt
1art

Provide a boolean iSOK method, to be called after every call to initlterator, hasMoreChars,
and nextChar, that checks that the iterator methods and state variables satisfy the invariant
described in part a. ' S

p)
T
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Your five-digit number:

Problem 5 (3 points)

The following class represents a year in this century as an int between 2000 and 2099,
'~ inclusive. The constructor successfully initializes a year from a legal string, but completely
ignores the possibility of an illegal argument

public. class Year {’
private int myYear;

public Year (String 5): {
Scanner 1ntScanner new Scanner (s),
myYear = 1ntScanner nextInt A )

}

}
Rewrlte the constructor to detect any error in the argument other than leading or trailing white
space, and throw IIlegalArgumentExceptlon with an informative message. (A full-credit
solution will have at least four different informative messages.) Most of the error detection
should be handled by Scanner nextint, whiéh treats its String argument as a sequence of
~ “tokens”—sequences of non-whitespace characters—that get returned one by one similar to the
way an iterator works. Scanner.nextint tries to mterpret the next token as an int, and may
throw the followmg exceptxons ,

- NullPointerException if the argument string is null;
~» NoSuchElementException if 1O more non- -whitespace characters appear in the string;
* InputMismatchException if the next token isn’t an 1nteger E

~ You may also find the: Scanner hasNext method useful. It returns true when at least one
'token remains in the string. : :

publlc Year (String s) {
Scanner intScanner = new Scanner (s);
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