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‘Aoknon 1 (50 povadecg)

Y1oBéate 6T éxoupe Wia oToifa (Stack) kal pia oupd (Queue) atTd AKEPAIOUG
apilBuouc. MNa Ttnv doknon autr XpnolgotroinoTe Ta ouuBoAaia (OnA. TIC
pMEBOOOUG) Twv ATA (ADT) oToifa kal oupd TTou o0ag €xouv doBei OTIG BIAAEEEIS
TOU PJaBriuaToC.

1.1. (5 HOVADEG) ZxedIAOTE TO TIEPIEXOPEVO TNG OTOIRAC Kal TNG OUPAC PE TNV
EKTEAEON TNG TTOPAKATW OKOAOUBIag evTOAWY. ZNUEIWOTE OTa dlayPAUPATd Oag
TNV opo®n (top) Tng aToiBag kai TNV Ke@aAr oupdg (fFront).

Stack stack = createStack();
Queue queue = createQueue();
stack.push(3);
queue.enqueue(8);
stack.push(queue.peek());
stack.push(27);
stack.push(54);
queue.dequeue();
queue.enqueue(stack.pop());
queue.enqueue(stack.peek());

AUon:

stack quaue

54 27

front

1.2. (5 Hovadec) YAotroIOTe Of WEUTOKWOIKA WHia Un-avadpopikr péBodo
reverse(Queue queue) n oToid AVTIOTPEQPEI TA OTOIXEIM TNG OUPAG TTOU
diveTal oav TTAPAPETPOS XPNOIMOTTOIWVTAG aTTOKAEIOTIKG pia oToifa (dnA. xwpig
Va XPNOIYOTTOIEITE KATTOIO AAAN BOMN OTTWG TTIVOKEG).



Auon:
public static reverse(Queue queue) {
Stack stack = createStack%);
while (!queue.isEmpty())
stack.push(queue.dequeue());
while (!stack.isEmpty())
queue.enqueue(stack.pop(Q);
return queue;

1.3. (10 povadeg) AwoTe O POPPN WEUTOKWSIKA WIa UN-avadpouikr] YéBodo
1sInL(String str) Tou xpnolgoTrolei aTTOKAEIOTIKG Wia aToifa (OnA. xwpig
va aTTapIOuEi TOUG XapaKTAPES) yia va avayvwpilel cupdBoAOCEIPEG TTOU AVIIKOUV
otnv y\wooa L= {A*™B": n >= 0}= {e, AAB, AAAABB, AAAAAABBB,..}.
H péBodog emoTtpépel aAnBég (A weudég) av n oupBoloocipd TTou divetal oav

Tapd&

€TPOG aviikel () 6x1) otnv L.

Auon:
// Returns true if str is in L, false otherwise
public static boolean isInL(String str) {
if (str is an empty string)
return true;
else {
§tac§.create$tack();
1 =
ch = i-th character of str
while (ch is the character ‘A’ and
i < length of str ) {
stack.push(ch)
i=1+1;
ch = i-th character of str;

}
while (i <= lengthof str) {
ch = i-th character of str;
if (ch is the character ‘B’) {
if (!stack.isempty()) {
stack.pop(Q);
if (!stack.isempty())
stack.pop(Q);
else
return false; //only one balanced A

else
return false; //no balanced A’s

else _
return false; //ch is not B

}
if (stack.iseEmpty())
return true;
else
return false;




1.4. (20 povadec) YAOTToINOTE O WEUTOKWIIKA MHia pn-avadpouikn PéBodo
infix2postfix(String expression) n omoia PETATPETIEI TNV APIOUNTIKN
éK@paon TTou diveTal oav TTAPAPETPOG ATTO TNV JOP®H Tou evBEuaTtog (infix) otnv
Mop®ny Tou emBEuaTog (postfix) xpnoIMOTTOILVTAS ATTOKAEIOTIKA pia oToifa. MNa
Tapadeiypa, n ékepacn evBéuatog a* (b/c*d)+e Ba TpéTel va peTaTPETTETAI
oUupwva Pe TNV PéBodo TnG doknong otnv postfix ékppaon abc/d**e+ (ol
KEVOI XAPOKTAPEG UTTOPOUV va ayvonBouv). MNa KaBe xapakThpa TNG EKPPAONG
evBéuartog tTrou diapalete atnv gicodo (.. a* (b/c*d) +e), To TTepIEXOUEVO TNG
oToifag TTou xpnoiyoTrolei N HEB0OOS oag KaBWGS Kal N EKQpacn €TTIOEPATOG TTOU
TUTTWVETAI OTNV £€£000, oag divovTal akoAoUBwG yia To TTapddelyua TnG AOKNONG:

Character of the stack (bottom to top) Postfix Expression
Infix Expression
a a
* * a
( * a
b *( ab
/ *(/ ab
C *(/ abc
* * abc/
*(*
d *(* abc/d
) tS abc/d*
+ abc/d**
+
e + abc/d**e abc/d**e+

Auon:
String infix2postfix(String expression) {
Stack stack = new Stack(?;
// the postfix expression to be returned
Str1nE postfix = "";
// tokenize the string
StringTokenizer st = new StringTokenizer(expression);
while (st.hasMoreTokens()) {
String token = st.nextToken();
if (token.isoperand()) { // is operand (1..9, a..z)
// move operands to the postfix expression
postfix = postfix + token;
} else if (token.isLeftParenthesis()) {
// is Tleft parenthesis (
stack.push(token);
} else if (token.isRigthParenthesis()) {
// is right parenthesis )
// shift operators before the right parenthesis
// from the stack to the postfix expression
// until the corresponding left parenthesis is
// found
do (op = stack.pop(Q)) {
if (lop.isLeftParenthesis())
postfix = postfix + op;
} while (lop.isLeftParenthesis())
} else { //is an operator but not a parenthesis
// shift operators with higher or equal
// priority from the stack to the postfix
// expression
while (!stack.isEmpty() &&




stack.peek().priorityHigherorequal (token)) {
op = stack.popQ);
postfix = postfix + op;

}

3
// shift any remaining operators
// from the stack to the postfix expression
while (!stack.isEmpty(Q)) {
op = stack.pop(Q);
postfix = postfix + op;

}

1.5. (5 povadeg) Moidlel n CUMTTEPIPOPA  HIOG AIOTAG YEYOVOTWV OTOV
yeyovooTpo@r) (event-driven) TTPOYPAUMOTIONO HPE TNV OUUTTEPIPOPA Tou ATA
oupd; AikaloAoyrioTe OUVTONA TNV ATTAVTNOT 0AG.

AlUon:

No, because an event list does not exhibit the first-in first-out behavior. Insertion
into a queue must be performed at the back of the queue, but insertion into an
event list could be done, for example, at the front of the event list, if the event to
be inserted has the earliest time compared to all events already in the event list.

1.6. (5 povadeq) Moo cival TO TNUAVTIKOTEPO PEIOVEKTNUO OTNV UAOTTOINON TOU
AAT Oupd xpnoigotroiwvTtag Ttov ATA Aiota; AikaloAoynoTte ouUvTopa Tnv
QTTAVTNOTN 0OG.

AUon:

The main disadvantage of implementing the ADT Queue using the ADT List is
that the enqueue operation would be inefficient in sense that it runs in linear time,
not constant time. This is because we have to traverse the entire linked list,
starting from the beginning of the list, to reach the back of the list (assuming that
the ADT List uses the reference-based implementation).

‘Aoknon 2 (45 povadeqg)

2.1. (5 povadeg) Awote v péBodo intersection(TreeSet u, TreeSet
V) n oTmoia utroAoyilel TNV Tour} dU0 CUVOAWY UAOTTOINUEVWY GUPPWVA PE TNV
kKAdon Java TreeSet (unv Xpnolgotmolfoere Tnv pEBOdO retainAll
(Collection ©)):

// Post: Returns a java.util.TreeSet which 1is an

// intersection (the mathematical set intersection) of u

// and v. u and v should remain intact.

public static TreeSet intersection (TreeSet u, TreeSet v) {
// your code here

AUon:

Set w = new TreeSet();

Iterator itr = u.iterator();

while (itr.hasNext()) {
Object o = itr.next();




if (v.contains(o)) {
w.add(o);

}

return w;

2.2. (5 povadeg) MMoia civar n moAutTAoKOTNTA (complexity) Tou xpovou
eKTEAEONG (OTNV XeIpOTEPN TIEPITITWON) TNg MeEBOdou intersection Tou
UAOTTOINOATE OTO TTPONYOUUEVO £pWTNUA; AIKalOAOyHOoTE GUVTOUA ThV ATTAVTNON
0ag.

Auon:

0(nlog,n) where n is maximum of the sizes of u and v. For each element in u
(that is where the first n comes from), it checks to see if it is contained in v and it
adds it to w if it is. v being a TreeSet object, the contains method is
guaranteed to work in 0(log,m) worst case time where m is the size of v.
Similarly for add.

23. (5 povadeg) Awote pia  evaAAakTIK UAoTroinon Tng  WeBOdoU
intersection(HashSet u, HashSet V) vyia ouUvoha ulotroinuéva
oUdQwva e TNV KAGon Java HashSet (unv Xxpnoluotroinoete Tnv PEBODO
retainAll (Collection c)):

// Post: Returns a java.util.HashSet which 1is an

// intersection (the mathematical set intersection) of u

// and v. u and v should remain intact.

public static HashSet intersection (HashSet u, HashSet v) {
// your code here

AUon:
Set w = new HashSet();
Iterator itr = u.iterator();
while (itr.hasNext()) {
Object o = itr.next();
if (v.contains(o)) {
w.add(o);

}

return w;

2.4. (5 povadeg) MMoia civar n moAutTAoKOTNTA (complexity) Tou xpovou
ekTéAeong (oTnv  péon TepiTTwon) TG MeBOdou intersection Tou
UAOTTOINOQTE OTO TTPONYOUUEVO £pWTNUA; AIKAIOAOYNOTE GUVTOUA TNV ATTAVTNON
0ag.

AUon:

0(n) where n is the size of u. For each element in u (that is where the n comes
from), it checks to see if it is contained in v and it adds it to w if it is. v being a
HashSet object, the contains method is guaranteed to work in 0(1) average
time. Similarly for add.




2.5. (25 povadeq) YobioTe AT £xoupe pia KAAON ZUvoAo avTIKEINEVWY (Set) n
otroia uAoTrolgi Tnv dieTrapr; Comparable. Moia atrd TIC TTAPAKATW UAOTTOINCEIG
TNG OTATIKNG YEBODOU Max, N OTToIa ETTIOTPEPEI TO PEYIOTO OTOIXEIO TOU GUVOAOU,
TTPOOPEPEI TIG KOAUTEPEG £TTIOOCEIG EKTEAEONG YIO PEYAAQ OUVOAQ; AIKalOAOYNOTE
oUVTOMO TNV aTmavinon oag, divovtag yia KABe uAotroinon Tnv TTOAUTTAOKOTNTA
(complexity) Tou xpOvou eKTEAEONG TNG (OTNV XEIPOTEPN TTEPITITWON).
A. public static Object max (Set s)

List Ist = new ArrayList (s);

Collections.sort (lst);

return 1st.get (lst.size() - 1);

}

AUon:
// Version A does a sort, which requires O(n 1g n) time.

B. public static Object max (Set s) {
Iterator it = new TreeSet (s).iterator();
Object result = it.next();
while (it.hasNext())

result = it.next(Q);
return result;

}

AlUon:
// Version B creates a TreeSet, which requires O(n 1g n) time.

C. public static Object max (Set s) {
) return new TreeSet (s).last();

Auon:
// Version C creates a TreeSet, which requires O(n 1g n) time.

D. public static Object max (Set s) {
List Ist = new ArrayList (s);
Collections.sort (lst);
Collections.reverse (Ist);
return Ist.get (0);

AUon:
// Version D does a sort, which requires O(n 1g n) time.

XXXXX E. public static Object max (Set s) {
Iterator it = s.iterator();
Object result = it.next();
while (it.hasNext()) {
Comparable x = (Comparable) it.next();
if (x.compareTo (result) > 0)
result = x;

return result;

}

AUon:
// Version E visits every element of the set, which requires 0(n) time, but does
// nothing else. This should be the fastest for large n.




‘Aoknon 3 (15 povadec)

Ti

EKTUTTWVETAI OTNV OTAVTOP €E000 HETA TNV €EKTEAEON TOU TTAPAKATW

TTPOYPAMHATOG;

import java.util.¥;
import java.l10.%;

/-.‘c

an object for storing a fraction */

public class Ratio {

protected int numerator; // numerator of ratio
protected int denominator; // denominator of ratio
public Ratio(int top, int bottom) throws NumberFormatException{
* pre: bottom != 0
post: constructs a ratio equivalent to top/bottom */
if (bottom == 0) throw new NumberFormatException("1l");
this.numerator = top;
this.denominator = bottom;

}
public int getNumerator() { _
/* post: return the numerator of the fraction */
return this.numerator;

public int getDenominator() { _
/* post: return the denominator of the fraction */
return this.denominator;

}
public double value() {
/* post: returns the real value equivalent to ratio */
return (double)this.numerator/(double)this.denominator;

3
public Ratio add(Ratio other) throws Exception{
/* pre: other 1is non-null
post: return new fraction - the sum of this and other */
if (other == null) throw new Exception("Other is null");
return new Ratio(this.numerator*other.denominator+
this.denominator*other.numerator,
this.denominator*other.denominator);

public static void main(string[] args) {

Ratio rl=null;

try{
Ratio r = new Ratio(l,1);
System.out.printin(r.value());
r = new Ratio(1,0);
System.out.printin(r.value(Q));
r.add(rl);
System.out.printin(r.value());
r = r.add(new Ratio(1,0));
System.out.printin(r.value());

catch(NumberFormatException Message) {
System.out.printIn("PRINTING FROM NUMBER FORMAT CATCH ");
System.out.printin("I Caught a Number Exception: " +
Message) ;
Ratio r = new Ratio(1l,1);
System.out.printin(r.value());



catch(Exception Message) {
System.out.printIn("PRINTING FROM EXCEPTION CATCH ");
System.out.println("Exception "+ Message);
Ratio r = new Ratio(l,2);
System.out.printin(r.value());

}

finally {
System.out.printIn("PRINTING FROM FINALLY ");
Ratio r = new Ratio(1l,1);
System.out.println(r.value());
System.out.printin("Finally the exam 1is over ");

Ratio r = new Ratio(1,2);
System.out.printin(r.value(Q));

}

}
AUon:
OUTPUT: (in the order in which things are printed, possibly more than 10)
Print#l: 1.0
Print#2: PRINTING FROM NUMBER FORMAT CATCH
Print#3: I Caught a Number Exception: 1
Print#4: 1.0
Print#5: PRINTING FROM FINALLY
Print#6: 1.0
Print#7: Finally the exam is over
Print#8: 0.5
Print#9:
Print#10:
NOTE: No marks if try block continued to be executed after first exception was
caught.

‘Aoknon 4 (20 povadec)

2ag divetal n Tapokdtw pEBodog compareTo, n OTroia XPNOIMOTIoIEITal yIa TNV
Ae€ikoypa@ikn Tagivounon cuupBoAooeipwy, T.X. {aa,b,a,ac} dardooeTal o€
{a,aa,ac,b}. Tpomomoiorte Tnv péBodo compareTo €101 WOTe  va
XPNOIJOTTIOIEITAl YIa TRV Tagivounon ouuBoAoocipwy Katd augouoca oeipd Tou
MAKOUG TOug evwy TTapdAAnAa va diatnpeital N Aegikoypa@ikry didragn Twv
oupBoAoaoeipwy idlou puAkoug T1.X. {aa,b,a,ac} diatdooetal o {a,b,aa,ac}.

public int compareTo(String string) {
int Tenl = this.count;
int len2 = string.count;
int n = Math.min(lenl, Tlen2);
char v1[] = this.value;
char v2[] = string.value;
int i = this.offset;
int j = string.offset;

while (n-- !'=0) {
char cl = v1[i++];
char c2 = v2[j++];
if (cl = c2) {



return cl - c2;

}

return lenl - len2;

AlUon:
public int compareTo(String string) {
int Tenl = this.count;
int len2 = string.count;
—————— INSERT HERE -------
if (lenl != T1en2) return(lenl - len2);
---DELETE THIS STATEMENT int n= Math.min(lenl,len2);
char v1[] = this.value;
char v2[] = string.value;
int i = this.offset;
int j = str1n? offset
e

---CHANGE wh1i (n—— I= 0) { -- TO:
while(lenl-- != 0) {

char cl = v1[i++];

char c2 = v2[j++];

if (cl = c2) {

return cl - c2;
}}

---CHANGE return lenl - len2; -- TO:

return (0);
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