Lecture 15 -
Makeup for ProgTestl1

(=~ 90 minutes)



Lecture
Recursion: Part I1

Examples on Recursion
Binary Search



Binary Search: Ideas 1PAD

eLANNING

Precondition: Array sorted in non-descending order
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Binary Search in Java

—

boolean binarySearch(int[] sorted, int key) {
return binarySearchH(sorted, 0, sorted.length - 1, key);
}
boolean binarySearchH(int[] sorted, |int from, int' to, int key) {
if { /+ base case 1: empty range */
return false; }
else Wem { /* base case 2: range of one element =*/

return sorted|Zfrom] == key; }
else { . . A
int middle = (from + to) / 2; M
int middleValue = sorted[middle]; e
E if (key < middleValue) { 7 w‘
return binarySearchH(sorted,| from, middle - 1Y key);

}
else if (ke middleValue) {

return binarySearchH(sorted, middle + 1, to} key);
}

else { return true;

}




Binary Search: Tracing
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Running Time: Ideas Kopusone Kelptin

1 @boolean allPositive(int[] a) { return allPosH (a, , a.length - 1);
2 boolea,n_a_L_L&;j)H (int[] a, @nt from, int to) {
3 if (from >_t { return true; }0([)
4 else if(|fzom == to} { return a[from] > 0; }0&) pd
5 { return al[from] > 0 && allPosH (a, {from + l,( to ;
3 0 T =
Base Case: xo & =(g)
Empty Array ol ol [4 9%1 hes () wadas
3 >xo 1
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Base Case: %@‘ =-(.-:-_)
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Recursive Case: %O &
Array of size > 1 . '




Running Time: |Unfolding|Recurrence Relation
T(0) = 1
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Binary Search: Running Time

Running Time as a
boolean binarySearch(int[] sorted, int key) { o
return binarySearchH(sorted, 0, sorted.length - 1, key); Recurrence Relaflon

}
boolean binarySearchH(int|[] sorted, int from, int to, int key) {
if (from > to) { /* base case 1: empty range */

return” false; } |
else if (from == to) T /* base case 2: range of one element x/

return sorted[from] == key; } OC(}
else { =
int middle = (from + to) / 2;
int middleValue = sorted[middle];
if (key < middleValue) {
return binarySearchH(sorted, from, middle - 1, key);

else if (key > middleValue) {
return binarySearchH(sorted, middle + 1, to, key);
}

else { return true; }

} 7

}
cro™ % o \e %

sorted




Running Time: Unfolding Recurrence Relation
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