
Computer Science 145
Exam 2—Spring 2012

Name:

Problem Score Possible

1 12

2 8

3 10

4 10

Total 40

This is a closed-book, no-calculator, no-electronic-devices, individual-effort
exam. You may reference one page of handwritten notes. All answers should
be clearly written. Questions that require code should be written using cor-
rect Java syntax. Please do all your work on these pages. Partial credit will
be given if work is shown and is partially correct. You may write SOP to
represent System.out.println.

Class Method/Constructor Description
Scanner Scanner(System.in) create Scanner for parsing System.in

Scanner(String text) create Scanner for parsing text
String next() get next delimited word
double nextDouble() get next delimited double
boolean nextBoolean() get next delimited boolean
int nextInt() get next delimited integer

String int length() get number of characters
char charAt(int i) get the character at index i
String toUpperCase() get a String like this one, but in all-caps
String substring(int l) get substring from index l to String’s end
String substring(int l, int r) get substring from index l to right before

index r
Math int max(int a, int b) get the maximum of a and b.

double pow(double base, double exponent) raise base to the exponent power.
Random Random() create a random number generator.

nextInt(int i) get a random number between 0 and i−1,
inclusive.

nextDouble() get a random number between 0.0 and 1.0.
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1. !False or !true

(a) Suppose a, b, and c are boolean variables. For each row in the table below,
suppose these variables had the values listed in the row and evaluate the expres-
sion in the rightmost column accordingly. Write T if the expression evaluates to
true; write F otherwise. You may optionally use the other columns to evaluate
subexpressions.

a b c !(a && b) || c

T T T

F T T

T F T

F F T

T T F

F T F

T F F

F F F

(b) Suppose you’ve got these variables describing an arbitrary geometric shape:

int width; // in inches

int height; // in inches

int ncorners;

Using these variables, complete the following the right-hand sides of the following
expressions so that the booleans’ values match their descriptions. Use only logical
and relational operators. No points will be awarded for if statements.

i. A shape is square if it has four corners and if its dimensions match.

boolean isSquare =

ii. A shape has a landscape orientation if it is wider than it is tall.

boolean isLandscape =

iii. A shape fits in the mail slot if either dimension is less than 10 inches.

boolean fitsInMailSlot =

iv. boolean notRectangleNorPentagon =
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2. IF Sensor

The color of light depends on its wavelength. The following table maps wavelength
ranges to colors.

Color Wavelength (nm)
violet 380–450
blue 450–475
cyan 475–495
green 495–570
yellow 570–590
orange 590–620
red 620–750

Using this table, write a method getColor according to its specification below. Have
boundary cases (450, 475, 495, etc.) fall into the color category appearing first in
the table. For example, getColor(450.0) → "violet" and getColor(600.7) →
"orange".

/**

Gets the name of color associated with the specified wavelength.

@param wavelength In nanometers. Assumed to be in [380, 750].

@return Name of color with given wavelength

*/
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3. Little Boxes

(a) In the table below, write the contents of tfs after running this code. Remember,
a % b evaluates to the remainder when a is divided by b. Write T for true and
F for false.

boolean[] tfs = new boolean[10];

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

tfs[i] = i % 2 == 0 || i % 3 == 0;

}

0 1 2 3 4 5 6 7 8 9

(b) Suppose you have an int array named src, which has already been declared,
allocated, and filled so that it has the elements you see below. Write code to
create and fill array dst so that it has the values shown below. No elements of
the array may be assigned outside of a loop.

int[] src = 4 13 9 7 3 1 0

int[] dst = 8 26 18 14 6 2 0
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4. Excise #4

(a) Complete the method subcopy so that it returns a new array containing the
portion of the array src starting at index from and going through (inclusive)
index to. You may assume from and to are valid indices in the array. For
example, subcopy(new int[]{1, 2, 3, 4}, 1, 3) → [2, 3, 4].

public static int[] subcopy(int[] src,

int from,

int to) {
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(b) Write a version of subcopy named subcopySafe, but this time make no assump-
tions about from and to. If the range spans no elements of the array (which
happens when the indices are both less than 0, both past the last valid index, or
when from is greater than to) return null. Otherwise, clamp both from and to

to valid indices. Assume method clamp has been written for you:

/**

Clamps value to range [min, max]. Any value < min will

be converted to min. Any value > max will be converted

to max.

*/

public static int clamp(int value, int min, int max) { ... }

For example, subcopySafe(new int[]{1, 2, 3, 4}, -5, 1) → [1, 2] and
subcopySafe(new int[]{3}, -10, -9) → null. Once you have valid indices,
use your subcopy method to do the actual copying.

public static int[] subcopySafe(int[] src,

int from,

int to) {
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