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Answers to counting questions must be written as mathematical expressions that may include
factorial operations. Use the last page if you need more space.

1. [10 points] For this definition of f(n),

1 n=0
1 n=

f(n=1)f(n-3) n>3,

write a recursive Java method that returns the value of f(n
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Now write the values of f(n) forn =0,1,2,3,...,8.
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2. [10 points] Write the printed result of this code below the code.
public class A {

public String silly(String s) {
if (s.length() <= 1)
return s;

if (Character.isUpperCase(s.charAt(0))) // Assume isUpperCase works.
return s.charAt(0) + silly(s.substring(1));

else
return silly(s.substring(1));
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public static void main(String(] args) {
A a = new AQ);
System.out.println(a.silly("AbCdE"));
System.out.println{a.silly("Yikes"));
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3. [10 points] How many ways can the elements in a 10 element array be ordered?
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4. [10 points] [How many 5-letter variable names of all lowercase letters must we have to
guaranteee that at least two of them start with the same letter?
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[5 points] How many committees of 3 people can be formed from the set of people {Beth,
Bill, Jim, Mary, Janet, Kim}? Your answer must include factorial expressions.
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(5 points] How many committees of 3 people can be formed from the set of people {Beth,
Bill, Jim, Mary, Janet, Kim} if the committees must include Beth? Your answer must include

factorial expressions.
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{10 points] How many variable names are possible in a programming language that allows
variable names to have only lowercase letters and can be 1, 2, 3, 4, or 5 letters long?

2 3 4 5
Yo 4+ 26 4 DC 4+ 26+ D06

[10 points] What is the minimum number of processes that must be run on a cluster of 2

workstations to guarantee that at least one of the workstations is running 5 processes?

IH+I = 1D

[2 points] Circle True or A recursive method must have only one termination test.

[2 points] Circl@r False: In the body of a constructor for a class, you may call
another version of {hie constructor having different arguments by typing this followed by
argument values within parentheses.

[2 points] Circle True OCOunting the number of possible license plates involves

permutations.

[2 points] Circr False: Counting the number of hands containing 5 cards that can
be dealt from a deck of playing cards involves 5-combinations.

[2 points] Circle True o C(n,r) =r! P(n,r).



14. [10 points] To the right of each print statemment, write what is printed when the main method
in Test.java is run?

= =========== . java ==
public class X {
protected String me;
public X(String s) {
me = s;
}
public String getMe() {
return me + " I am an X" + " " + getYou();
+

public String getYou() {
return "X is nuts.";

}

public class Y extends X {
public Y(String s) {
super(s);
}
public String getYou() {
return "Y is nuts";

}
+
Z.java ========
public class Z extends Y {
public Z(String s) {
super(s);
}
}
Test. java

public class Test {
public static void main(String[] args) {
X x = new X{("xx");
Y y = new Y("yy");
Z z = new Z2("zz");

System.out.println( x.getMe() ); XX_I 21743 O‘K\X X > HMA?LS,

System.out.println( y.getMe() ); _?(_y_ I am__an X y ]5 hu‘f‘S,

System.out.println{ z.getMe() J; _%Z—__Ié_tm__f‘” X _Y 15 _h bd?.‘.-
X humm = new Z("humm")}; =
System.out.println( humm.getMe() ); l’\uvpm :\:_gm qn X__Y IS nuﬂlB‘.

Y what = new Z{("what"); - )
System.out.println( what.getMe() ); thz‘- Iqm_ﬁr\ K _Y 12 f\Ulh{.S.




15. [10 points] Prove by induction that for every positive integer n,
121+222+323++n2n — (n_1)2n+1+2

State and label the proof of the base case, the inductive hypothesis, and the proof of the
inductive step. Clearly indicate where you have used the inductive hypothesis.
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