
Test 1 Practice: CPS 006G

Owen Astrachan

September 24, 2004

Name: (1 point)

Login:

Honor code acknowledgment (signature)

value grade

Problem 1 10 pts.

Problem 2 6 pts.

Problem 3 8 pts.

Problem 4 15 pts.

Problem 5 10 pts.

Problem 6 15 pts.

Problem 7 10 pts.

TOTAL: 75 pts.

This test has 12 pages, be sure your test has them all. Do NOT spend too much time on one question |

remember that this class lasts 75 minutes.

In writing code you do not need to worry about specifying the proper import statements. Assume that all

libraries and packages we've discussed are imported in any code you write.
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PROBLEM 1 : (Not, not, Who's There? (6 points))

Part A Three implementations of a method longMonth are shown below. The method is supposed to return

true if the parameter month represents a month with 31 days, and false otherwise. January is represented

by 0, February by 1, and so on with December being 11 as shown in the table below.

January February March April May June July August September October November December

0 1 2 3 4 5 6 7 8 9 10 11

Assume that all methods compile and run, you're evaluating them for correctness in terms of logic.

Circle each implementation that correctly meets this speci�cation.

1. public boolean longMonth(int month)

{

if (month == 1 || month == 3 || month == 5 ||

month == 8 || month == 10){

return false;

}

else {

return true;

}

}

2. public boolean longMonth(int month){

int[] lm = {

0,2,4,6,7,9,11

};

for(int k=0; k < lm.length; k++){

if (lm[k] == month) return true;

}

return false;

}

3. public boolean longMonth(int month){

String shortMonths = "1:3:5:8:10:";

return shortMonths.indexOf(month+":") < 0;

}

4. public boolean longMonth(int month){

return month == 0 || month == 2 || month == 4

|| month == 6 || month == 7 || month == 9

|| month == 11;

}
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Part B Each statement below is intended to print number ok if number is any value less than zero or

greater than 100. No message should be printed for values in the range 0 : : : 100.

Circle each implementation that correctly meets this speci�cation.

1. if (number < 0 || number > 100){

System.out.println("number ok");

}

2. if ( !(0 <= number && number <= 100) ) {

System.out.println("number ok");

}

3. if (0 > number && 100 > number){

System.out.println("number ok");

}
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PROBLEM 2 : (We're Growing Far Apart (8 points))

Write the method maxDi�erence whose header is given below. maxDi�erence returns the largest di�erence

between two values in its array parameter, a.

For example, if a is represented by f1, 5, 2, 7, 4g then maxDifference(a) should evaluate to 6 since the

largest di�erence between values in a is 7-1 = 6. Note that the di�erence between 1 and 7 is also considered

to be 6. You may �nd the static method Math.abs useful, it returns the absolute value of a number.

In writing maxDi�erence you can call the method maxValue shown below. You may also write other methods

called in the code you write for maxDi�erence

/**

* Returns maximal value in array.

* @param list is the array whose max value is returned

* @return maximal value in parameter list

*/

public int maxValue(int[] list){

int max = Integer.MIN_VALUE;

for(int k=0; k < list.length; k++){

max = Math.max(max,list[k]);

}

return max;

}

/**

* Returns maximal difference between values in a

*/

public int maxDifference(int[] a) {

}
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PROBLEM 3 : (No Credit for This (15 points))

Credit card numbers can be validated using what's called a checksum algorithm. The algorithm basically

works as follows, where the left-most digit has index 0 (as it does for strings) and the algorithm works from

left to right examining each digit of the credit card.

Accumulate a sum based on adding a value obtained from each digit of the credit card as follows, where each

k
th

digit is examined starting with k = 0.

� If k is even, add the k
th

digit to the sum.

� If k is odd, multiply the k
th

digit by two. If the result is larger than 10, subtract 9. Add this computed

value to the sum.

If the resulting sum is divisible by 10, the credit card number passes the checksum test, otherwise the card

number isn't valid. Credit card numbers are often 16-digits long, but they can be of any length.

Here's an example for the card number 2543-2109-8764-4321 showing that it is a valid card number.

index 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

credit card number 2 5 4 3 2 1 0 9 8 7 6 5 4 3 2 1

value added 2 10-9 4 6 2 2 0 18-9 8 14-9 6 10-9 4 6 2 2

total 2 3 7 13 15 17 17 26 34 39 45 46 50 56 58 60

Since this is valid, the call isValid("2543210987644321") evaluates to true. However, the call

isValid("1234") evaluates to false since the computed sum is 1 + 4 + 3 + 8 = 16 which isn't divisi-

ble by 10.

Write the boolean-valued method isValid whose header is given on the next page.

In writing isValid you might want to use the method total below as a model | in particular this method

shows how to use the method Integer.parseInt to convert a string to a number.

/**

* Add up values of digits in s, return total.

* This only works if s consists of digits 0..9,

* e.g., total("12345") returns 15

* @param s is the string whose digits are totalled

* @return total of digits in s

*/

public int total(String s){

int total = 0;

for(int k=0; k < s.length(); k++){

total += Integer.parseInt(s.substring(k,k+1));

}

return total;

}

(method on next page ))
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/**

* Returns true if and only if ccard has a valid checksum.

* @param ccard consists only of digits '0', ... '9'

*/

boolean isValid(String ccard) {

}
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