Lecture 3 - Monday, January 16



Announcements

e Assignment 1 to be released next Monday
+ Background Study:
+ Background Study: l"wd)'
+ Look ahead: WrittenTest1 [ IOt
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Tracing Recursion: allPositive Q

aIIPositive(g)
| “'R-"‘TM:\

allPH(a;0,-1) 0

return allPositiveHelper (a, 0, a.length - 1);

: YPW,}“ he',ér wethool - 7 )

boolean allPositiveHelp'er (int[] a, int from, int to) {

|if ‘from > t?)‘ { /% base case 1: empty range |+/
retdrn true,; 0 > -—\

}

else if (from == _to) { /* base case 2: range off one element #*/

return a[from] > 0;
1

else { /+ recursive cgse */
return al[from] > 0 @ allPositiveHelper (a, @ to);
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Tracing Recursion: allPositive

Sa a= {4} boolean allPositive(int[] a) {
y return allPositiveHelper (a, 0, a.length - 1);

}

9 0
a||POSitive(a) boolean'ﬂ%?itiveHelper (int[] a, int@ j_nt@ {

if (from > to) { /+» base case 1: empty range =/
-~ K return true;

}

0
else if (from == to) { /* base case 2: range of one element #*/

D. /returnmo;
aIIPH(a,(_)@) ) o

else { /% recursive case */

return a[from] > 0 && allPositiveHelper (a, from + 1, to);

}
}
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Tracing Recursion: allPositive \Z,p\a gx«—""Fh " u”‘c"g .rfﬂ‘l( 1

boolean allPositive(int[] a) {
Say a = {4,7,3,9}

return allPositiveHelper (a,@, a.length - 1);
aIIPositive(a)

aIIPH(a@@)
S/
a[0] > 0 gg(m 1,3)

R Y
@ a[1] > 0 gg/ aIIPH

1>0 /

a[2] > 0 allPH(a[3,3)

}

boolean (allPositiveHelper (int[] a, int from, int th

if (from > to) { /* ba case 1: empty range */
X return true; 0 >3 @
}

else if (from == to) { /* base cgge 2: range of one element #*/

ﬁreturn alfrom] > 0; 0"‘" '+l 3

else { /* recursive cgse */ 0 +| %
return a[from] > OallPositiveHelper (a, from + 1, to);
7,




Tracing_Recursion:

allPositive l EM l .

Say a = {5,3,-2,9}

allPositive(a)

allPH(a,0,3)

T~

a[0] >0 allPH(a,1,3)

boolean allPositive(int[] a) {

return allPositiveHelper (a, 0, a.length - 1);

}

boolean allPositiveHelper (int[] a, int from, int to) {

if (from > to) { /+ base case 1: empty range x/

return true;

}
else if(from == to) { /* base case 2: range of one element =/

return a[from] > 0;

}

else { /% recursive case */

allPositiveHelper (a, from + 1, to);

return a[from] > 0 &&

}
}

/mmEn SN

a[1] > o0

allPH(a,2,3)

o

a[2] > o0 allPH(a,3,3)



Lecture

Measuring Running Time via Experiments
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Example Experiment

Computational Problem:
o Input: A character ¢ and an integer n

o Qutput: A string consisting of n repetitions of character ¢
e.g., Given input Y+’ and 15, OUIPUL * % % % % % % % % x % % * * .

Algorithm 1 using String Concatenations:

public static String repeatl (char ¢, int n) {ﬁﬂwéuar.‘[lhwuxy,+_éli

String answer = "";
for (int i = 0; 1 < n; 1 ++) { lanswer += c; }ﬂﬂwﬂlf’)“ “ ( ( |,,,“
return answer; }

Algorithm 2 using StringBuilder append’s: (AN

public static String repeat’Z(char c, int n) {
StringBuilder sb = new StringBuilder();

for (int i = 0; 1 < n; 1 ++) { sb.append(c); }

return sb.tostringl(); |



