Lecture 3
Part D

Queue ADT -

First In First Out (FIFO)
Implementations in Java
(continued)
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Lecture 3
Part E
Implementing Stack and Queue -

Dynamic Arrays:
Const. Increments vs. Doubling
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Analysis: Dynamic Array with Const. Increments

public class ArraySt k<E> i

private int I; ‘h
private int C; L
private int capacity;
private E[] data;
public ArrayStack() {

O©CoONOOOPDWN =

capacity = I;
data = (E[]) new Object [capacity];
&t = =1;

void push(E e) {
(size() == capacity) {
4 resizing by a. tixed constant
E[] temp =
for(int i = 0; i < capacity; i ++)
temp[i] = datalil;
}
data = temp;
capacity = capacity + C
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W.L.0.G, assume: n pushes

and the last push triggers the last resizing routine.
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I = 1000; /* arbitrary initial size */
C = 500; /#* arbitrary fixed increment
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(E[]) new Object[capacity + C];
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Deriving the Sum of a Geometric Sequence

Initial Term: I
Common Factor:(r)
Number of Terms: k
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Analysis: Dynamic Array with

oubhnq

public class ArrayStack<E> implements Stack<E> {
private int I;
private int capacity;
private E[] data;
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arbitrary initial siz® /

public ArrayStack() {
I = 1000; /~*
capacity = I;
data = (E[])
& = =il

new Object [capacity];
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public void push(E e) {
|if (size() == capacity) |(
* reslzling by doubling */

E[] temp = (E[]) new Object[capacity * 2];

for(int 1 = 0; 1 < capacity; 1 ++) {

= datalil;
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temp[i]

data = temp;
capacity = capacity » 2

W.L.O.G, assume: n pushes

and the last push triggers the last resizing routine. (JA)
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Lecture 4
Part B

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

4@
01230GBO 78 ;eaf["@
a 31619 112015818121 24|27 4V
T vl s
W\\ksearchgaﬁ@;a, vfﬁﬁ (0/32=‘l'
i | @F i E
90 "3

* 1&“'\ binarySearchH(g

' |

L e

012 3 456 738

GA3 619 |12]15]18])21)24)27

search(a,7)

brese |

, a binarySearchH(a,0,8,7)

binarySearchH(a,0,3,7)

binarySearchH(a,2,3,7)

binarySearchH(a,2,1,7)



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 =
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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

}
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Running Time: Unfolding Recurrence Relation

T(0) = 1
T(1) =1

—t—|+(-~ + |




