Seat Number Name

CS 1713 Exam 3 — Spring 2012

This is a closed book exam. Answer all questions on thesdashé@u may use a calculator, but not one on a cell phone or
other connected device. Please put your name and seat nafrtberfirst and last page.

1) (15 points) Write a method to sort an arraydafubl e in increasing order using an insertion sort. You may (and it
is recommended that you) have your sort method call anotkérad, but you need to write that other method also.



2) (15 points)
a) Write a public method,i near Sear ch, that uses a linear search to find the first position iAlanayLi st
of Stri ng ofagivenSt ri ng. Return -1 if it is not found.

b) Write a public methodhi nar ySear ch, that uses a binary search to find a position irAanayLi st of
String of agivenSt ri ng. Return -1 if it is not found. Assume thi r ayLi st is sorted in increasing
order.



3) (12 points) Note: a millisecond is .001 seconds.
1) It takes about 5 milliseconds to search a given array ajtte200,000 using a linear search. How many
secondswvould you expect it to take to search a similar array of of §£900,000? Show how you got your
answer.

b) It takes about 100 milliseconds to sort a given array of 220,000 using a selection sort. How many
secondswould you expect it to take for the selection sort to sort ailsinarray of size 6,000,000? Show
how you got your answer.

c) Ittakes about 2 milliseconds to search a sorted array aflmelements using a binary search. How long
would you expect it to take to search a similar sorted array6ahillion elements? Show how you got your
answer.

4) (6 points) TheWDat e class has month, a day, and a year, all of which are integeeswlh to have this class
implementConpar abl e so that dates can be sorted chronologically. Assume rebnames for the attributes
and write aconpar eTo method for this class.



5) (11 points) Write the method:

public static String processlinfo(String s);

It is expected that the parameter consists of a name folltwyedcolon (:), followed by a single blank and an integer.
The name may contain any characters other than a colon. ffatemeter has the expected form and the integer is
greater than 0, the return&t r i ng should consist of the integer followed by a blank and the ndhtiee parameter

does not have the expected format, the retutedi ng should consist of th&t ri ng "I nval i d:

by the original parameter.

followed

Examples:
parameter return value comment
Robbi ns: 37 37 Robbi ns OK
Robbi ns 37 I nval i d: Robbins 37 no colon
Robbi ns: I nval i d: Robbi ns: no integer
Robbi ns: -3 I nvalid: Robbins: -3 negative integer
Robbi ns: al2 I nval i d: Robbins: al2 invalid integer
Robbi ns: 37 xyz | I nvalid: Robbins: 37 xyz | additional data after the integer
Robbi ns: 37 I nvalid: Robbins: 37 extra blank between colon and integ




6) (11 points) Write a method:
public static bool ean processFile(String infile, String outfile);
It will create the fileout f i | e from the filei nfi | e. For each line of nf i | e call the methogr ocessl nf o
from the previous problem to produce the correspondingtimaut f i | e. Return true if there are no errors reading
or creating the files, and return false if any error occurss firethod should not do any printing. Use the following
for input and output:
new Scanner (new Fil el nput Streanm(fil enane))
new PrintWiter(new PrintWiter(filenanme),true))



7) (10 points) Write a method that takes two parameters, aagt afRect angl e and adoubl e. It returns the width
of the firstRect angl e in the array whose area is greater than the second pararRetern -1 if there is no such
Rect angl e. You may assume that tiect angl e class has already been written and has appropriate methods.



8) (4 points) Draw an accurate schematic diagram of the progiariables showing the execution of the program.

int x = 5;

int y=09;
String s = "ABCD';
String t = "XYZ";
String u = s;

s.substring(2);
s.indexOf ("C");
t.indexOX("C");

t
X
y



9) (6 points) SupposE€i r cl e is a class that has been appropriately written. It has a et with onedoubl e
parameter, its radius. Draw an accurate schematic diagfaine @rogram variables showing the execution of the
program.
doubl e x
doubl e y
double z =
Circle[] circles = new Circl e[ 4]
Circle c;
¢ = new Crcle(x);
circles[0] = new Circle(y);
circles[1] C;
circles[2] circles[0];
circles[3] = circles[1];
circles[0].setRadi us(6);

z = circles[2].getRadius();

2,
3;
4;



10) (10 points) The tables below show an array of 8 integelisnreach table with a trace of the indicated sort applied
to this array. The sort will sort the elements in ascendingr@asing) order. Each line in the table should be filled
in with the values of the array after one pass through the thoajn of the sort. There may be are more lines in the
table than needed.

Selection Sort

list[O] [list[1] |[list[2] [list[3] [list[4] [list[5B] [list[6] |list[7]
71 24 14 62 87 75 10 31

Insertion Sort

list[O] [list[d] |[list[2] [list[3] [list[4] [list[5B] [list[6] |list[7]
71 24 14 62 87 75 10 31
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