EECS2011 Fundamentals of Data Structures
(Winter 2022)

Q&A - Lectures 7

Wednesday, March 9



Announcements
- Lecture W8 released - 2l
+ General Trees vs. Binary Trees ot Z—

+ Implementing a Generic, General Tree in Java

+ Terminology and Mathematical Properties
-|Assignment 2|released ~» 7. U
- Assignment 1 results released
- |Written Test 2 |coming soon




If we made a|github [repository of a past course, like eecs1022,
is it ok if we sharesome projects that we did with employers
or is it a breach fof academic integrity.




On week 6 slides (ADTs-stack....),
why do we declare our methods as static on pages 28 and 30 ?

public| static |[<E> void reverse(E[] a) {
Stack<E> buffer = new ArrayStack<E>();

“atser.pomiaiiny 1 et o et
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public class ArrayStack<E> implements Stack<E> {

}

Why do we need to assign null to the returned array
element when we pop from an array stack?

Cant we just decrement the head of the stack?

private final int MAX CAPACITY = 1000;
private E[] data;

private t; /+ index of top */

public ArrayStack() {

data = (E[]) new Object [MAX CAPACITY];
t = -1;

] @sfué
public int size() { return (t + 1); } /. t MIM w’% ﬂe % 7/|
public boolean isEmpty() { return (t == -1); }

public E top() {

if (isEmpty()) { /+ Precondition Violated */ }
else { return datal[t]; }

l)bublic void push(E e) { ?' m $'b=eJ af' md?% 2 t

if (size() == MAX _CAPACITY) { /* Precondition Violated */ }

}eblls.e {t ++(,-) d(ata[t] = e } AVE Vl_Oj 'VAl:'d ﬁw {'WS
public E pop —1

E result;

if (isEmpty()) { /+ Precondition Violated */ } ‘ W
else { result = datalt];| datalt] = nullf t ——; } 'lh

return result; AP

wherees pbssdale

}



my question is about the dequeue method ip circular array.

The dequeue method jn in circular array has fo be void
rather than returninqgla new array|like arrayqueue?

public class ArrayQueue<k> implements Queue<FE> { h 7
private final int MAX CAPACITY = 1000; . “ w n o - X
private E[] data;
private int r; /% rear index */

public ArrayQueue() { VIM V O
data = (E[]) new Object [MAX CAPACITY]; Z. 4 N& ’ .

r = -1;
}

public int size() { return (r + 1); }

public boolean isEmpty() { return (r == -1); } J r[
public E first() {
if (isEmpty()) { /* Precondition Violated x/ } l, ” m

else { return datal0]; }
} MI
public void enqueue(E e) {

if (size() == MAX CAPACITY) { /* Precondition Violated */ } *w

else { r ++; datalr] =
} Y4 o___ Y
B public E dequeue() { W = “
if (isEmpty()) { /* Precondition Violated */ } M
else { Pih

E result = datal0];

[for (int i = 0; i < rj i ++) { datali] = datali + 11; } | [ .

datalz] = null; r ——; ° b4

return result; V
ﬁ |




Hello professor. Can you please elaborate a bit on

how to implement a queue using two stacks? Thanks.
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= public class StackQueue<E> implements Queue<E> { —
private| Stack<E>|inStack; H - .
B | Crivatelstack<s [ommeemer. ~  QueuedsString> q = new StackQueue<();
w "y, -
i G . | glenqueue(“alan”); ®n5{ all
i dl ~ glenqueue("mark”); f
. » For size, add up sizes of inStack and outStack. A qenque ‘“ o ) ffM 4
e For isEmpty , are inStack and outStack both empty? q|enqueue(”tom");

e For enqueue, pushto inStack. String first _Qq,d )

e For dequeue:

o pop from outStack
If out stack is empty, we need to first pop all items from inStack

and push them to out Stack.
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It seems that we can implement this without recursion as well.

We can simply keep updating the “from” and"to” in a loop.
Why do we not do that?

boolean binarySearch(int[] sorted, int key) { m MHeM@\(

return binarySearchH(sorted, 0, sorted.length - 1, key);

C—
} bar ]
boolean binarySearchH(int[] sorted, int from, int to, int key) { Qg m %

if (from > to) { /x base case 1: empty range */
return false; }

else if(from == to) { /% base case 2: range of one element #*/
return sorted[from] == key; }
else {
int middle = (from + to) / 2;
int middleValue = sorted[middle]; 7&@ %{Ch ‘bee
if (key < middleValue)

return binarySearchH(sorted, from, middle - 1, key);

}

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

else { return true; }




