Java Name -
Recursion Worksheet #1 Period -

1. Trace the following program and show the separate stack frames {ie. the values of the parameters
and/or local varjables in each stack frame). Show the final output in the rectangle provided as well.

public class RecursionWorksheetlExl (Ow _

{ v U T
public static void main(String[] args) e
( J 4+ (Uw )

int num = 10; )
System.out.println (mystery (num} ) ;

public static int mystery (int myNum}

|
- (} 47_ W}__,L }

if (myNum < 2) i} Co
return 3; | GBS
else { o/

return 2 + mystery{myNum — 2}; K 3 |k

} .
) - L
Output: | 3 S F

2. What is the output of the program in Exercise #1 if the original value of the variable numis 1
instead of 107 5

3. Trace the following program and show the separate stack frames (i.e. the values of the parameters
and/or local variables in each stack frame). Show the final output in the rectangle provided as well,

public class Chl7WorksheetlEx3

{ m(3)

public static void main(Stringl(]l args)

——

{
int num = 13; ~ o (;‘ )
System.out.println (mystery(num}); b '

} \_L"

: : -
public static int mystery (int myNum) b
{
if (myNum <= 0} J’
return 0; S {3
eglse if (myNum % 2 == 0) !
return 2 + mystery{myNum - 1);

(4

else
return 1 + mystery(myMum — 2);
} \
! Ny .
{\
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Recursion Worksheet #3 Period —

1. Compute mystery (20) where mystery is the following recursive method. Show
scratchwork for full credit.

public static int mystery(int num)
{
if (num > §)
return (num + mystery{num - 1))};

return 0;
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2. Rewrite mystery as an iterative function as simply and as efficiently as possible.

public static int mystery{int num) SFM«@ mﬂ*k)]ﬂ?{.{hﬂ
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AP Computer Science N
Recursion Worksheet . \
b1l | 0 L 4
1) What is the output? 'ig? LA @0 on
public class RecursionWorksheet { ' L L
public static void main(String[] args) { .L{B M
blah (64) ; Yol P
}//end main 3
publie static void blah(int n){ - PJ?J\
i£(n%2!=0) b=}
return; \{/ r
else( N f,) pe iy
System.out.print{n+™ "); (}, T
} blah(n/2); }:T\
| 2
}//end blah 2
1
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2) Rewrite the function above to reverse the order of the numbers that are output.
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3) What is the output of the following code? }{\\ e ) &

L I

.public class RecursivePractice {

public static void main(String[] args) {
System.out.print (function("hello"));

}

public static String function(String s){

if (s.length (}==0) {
return "";

}

return{ s.charaAt(s.length()-1) +
function(s.substring (0,s.length()-1}) );

} oll e

4) What is wrong with this code? What error could result? I‘UL AW Set e J’ _ j{j:\_@
public static int badMethod (int n) { Sam lﬂpu‘?' ) G f [~
if (n==1) ATV .
return 1; ﬁicbbﬂj
else
return n * badMethod{n-2);
} SR S ™

5) Complete the following recursive function:
/*Preconditions: n is a nonnegative integer
* Postconditions: returns 3'n

*/ .

/ . \

public static int threeRaisedTo (int n) { "f;k__i'{ )
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6) Consider the foliowing function:
public static int fun{int b, int e)({
if (e==0)
return 1;
else
return b*fun(b, e-1};

}

What is the output of the following?
a) fun(2,3):

b) fun(3,3): O

) fun(2,4): o

d) fun(5,2): o

)5
7) Write a recursive function that sums all the even numbers less that a given EVEN
number n.
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Java Name -

Tracing Recursion Worksheet #1 Period -
1. sl 5\')
public int sum{int n} [
{ = 1*5/’7’ )
if (n == 1) ]
return 1; ) S
else o A [Q)
return n + sum{n - 1); Q\ ) I .
} — 4o+ (2
i
What value is returned by the method call sum(5) ? il
2. .
public int result(int n) v "55
{ S \ PN
if (n==1) /2 ax el NERE
return 2; LD \ ;oa
else M a0l
return 2 * resulf{n - 1); } .
1
o )
What value is returned by the method call result(5) ? i o}
i
3 0 o L)\‘
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public int mystery{int n, int a, int 4} v {3} Q PR
{ | \
; - o A0 e )
if (n == 1) | u) L o (0,2, )
return a; \ |
else N % /s
return d + mystery(n - 1, a, d); L 4 ey {ﬁ
4 -
What value is returned by the method call mystery{(3, 2, 6} 7
o0
4. ol >
public int f£(int k, int n) \[((O[ (6
{ J
if (n == k) = (igj 2
return k; D\ )y [ W
else >

Y
if (n > k) &(L}!gj
return f{k, n - k};
aelse l

return £{(k - n, n); s s
} ] ( ")> “ >

What value is returned by the method call £(6, 8) 7
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. of wyo)  WRO F
public void strRecur (String s) : oo
i \
if (s.length < 6 . VITIvIE &
{ ( g () ) \; E’x ) {‘i D “lf[“ ‘L.'l,f E,:j I
SR AR
System.out.println(s); )
strRecur(s + "*"); by b0 Ay e
} L
} ‘ L UO R
. L E; t ..gr" \\.\} 0 \\; ]
What is displayed by the method call strRecur ("wyo") ¥ o : o S
2 e |
public void printString(String s) S("“‘ﬁ‘} )
{ ‘ | ‘
» ™. 2
if {s.length() > 0) ‘S("’\D ) t:j
{ () g :
printString(s.substring(l}); ! RS '
System.out.print{s.substring(0, 1)}; stay ™~
}
}
0 VW
What is displayed by the method call printsString("wyo")? ﬂ
3. Vo
public void doSomething{int n) 5,\]&( 3
{ \
if (n > 0) Ve N
{ Vo 7 I T —
doSomething(n - 1); c&(,\ ji {A (= } /"{"r‘:}_’r - S ]
System.out.print(n); i ¢ Vet Vo
doSomething(n - 1); e \__& N K /
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What is displayed by the method call doSomething(3) ? —r—r— e i
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public int mystery(int n) Ty 4 e (Q\\Y_/
{ ' L '
v @ _,J"jd . i/ * / B “"\
if (n < 0) 4 ; N IS (‘g{ ) Lo o é’)
return 2; G L”"l ) \
r § P & .
else y 2 o i

return mystery{n - 1) + mystery{n - 3){;].

} o { JIE oAl (“»- 2H>
What value is returned by the method call mystery(3) ? - ~
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1. For the following methed, what would be displayed by the call mysteryl (5) 7
publiic void mysteryl (int nNum) {

if (nNum <= Q) —r fgﬁx
return; ’ NEL /
else [

{ . - (/ g )
System.cut.println (nNum};
mysteryl (nNum - 1);

}

~
Py

2
2. For the following method, what would be displayed by the call mystery2 (5) 7 ‘.5
public void mystery2(int nNum) {
if (nNum <= 0) 5 I
return; q

System.out.println(nNum) ;
mystery2 {(nNum — 1};

3. For the foliowing method, what would be displayed by the call: mystexy3(4)? vv{ ! )
public void mystery3(int nNum){ )
if {nNum <= 0}
return;
for(int nI = 0; nI < nNum; nI++)
System.out.print ("-");
for(int nI = 0; nI < nNum; nl++}
System.out.print ("+"};
System.out.println{);//ends the line
mystery3{nNum - 1);
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4. For the following method, what value would be returned by the cali: ans =mystery4(4}?
public int mystery4 (int nNum) {
()
if (nNum>1) (
return nNum*mystery4 (nNum-2}; q ¥ 2;\

else |

return 2;

} 3 (6
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