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Esc101N, Jan-Apr 2005, Second Mid-Semester Exam ANSWER KEY
Fri 11 Mar 2005, Duration: 1 hour (14:00-15:00), Total marks: 150

Name: _RBHA § KARAN RAMAN Roll No: Section:

|
Note: This exam is open hand-written (your o /n) notes. No xerox copies, books, other
printed material, or electronic material is allowed. Please answer in the space provided
for each question. You may refer to the brief notes given in the last page.

Question 01: Follow the Recursion [5+6+9=20 marks] — Consider the following code:
|

class Q1 {
public static void rec_compare(int[] A, int 5B )
if(i == A.length-1) |{ return; }
System.out.println(A[i] < A[i+1]); // statement S1

rec_compare (A, i+1);| // stétement S2
} // End rec_compare/()
public static void main(String(]| args) (
int[] A = { 5, 3, 8 [}; [// statement 83
rec_compare (A, 0);
} // End main()
} // End class Q1

(a) What is printed by the above proFram? . »
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(b) Suppose the order of statements S1 and S2 % changed, what would be printed?
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(c) Change the statement S3 such that the printed output would be the same in both
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Question 02: User-Friendly Input [15 marks] — The following method reads the week
day as input from the user. The user is supposed to enter one of the strings Mon, Tue,
wed, Thu, Fri, Sat,or Sun. The method i)rints an error message on a wrong input,
and asks the user again. The method is spppbsed to return O for Mon, 1 for Tue, ... 6 for
Sun. Assume that br is a BufferedReader object variable which has already been

initialized appropriately. Fill in the b]ani:(s below.
|




public int readWeekDay () throwsIOExchtlon {
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Question 03: Referring to Each Other [2+3x6=20 marks] — Complete the following
code such that, in the main method, the followmg box-pointer diagram results after the
execution of the two statements. ‘

2 moskd | Sxb nmarky
class A { ' ‘ class B {
public B bref; public A aref;
public A() {
bref = nwll ;| public B(A aref) {
} :
} // End class A | Rig artfr - ares;

aref bref - Hia

} // End B()

public static void main() {

bref aref | ﬂ ;

il ' _BL=newB(L);

1

new A();

| } // End main()

d b | } // End class B
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Question 04: Recursive Merge [70 marks] — The following method is intended to
merge two sorted (in increasing order) arrays A and B into a third new array and return
the new array. The method merge uses the recursive method recmerge. Fill in the
blanks. ‘

public static int[] merge(int([] A, int[] B) {
int[] C = new int[A.length+B.length];
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¢ Question 05: Median [10+15=25 marks] — Given an array of unique numbers,
find the median. The median of a set S of unique numbers is a number x such

that:
o xis a member of S

This d‘-{f' wi 5 o Suppose nl is the number of elements in S <= x, and n2 is the number of

fb QQML% elements in S > x. Then abs(nl-n2) <= 1.

aw’g bt « Complete the following code to find the median of an array A of unique numbers.
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} // End median

(b) We are interested in counting the number of times we have to compare one double
with another, in the above code. For a given (random) array A, what is the
minimum number of such “double” comparisons required in the above code?
What is the maximum number of such comparisons? Give your answer in terms
of A.length.
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Notes:

e If x is an object of class BufferedReader, “appropriately” initialized, x.readLine()
returns a String as typed by the user

e The method main can be used without the String[] args

Good Luck!




