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|ICS4UQ — Objects & ADTs
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1. Identify the object method type in each bolded method call by writing in the appropriate first letter. /8

(C)onstructor, (M)utator, (A)ccessor, (Facilitator

(a) int num = (int) Math.random()*5;

(b) FileOutputStream out = openFileOQutput(“txt.txt”, Activity. MODE_PRIVATE);

(c) EditTextet nev)idit’l‘ext(];

(d) String wordsi@ext();

(e) textAreaée extf"-ﬁello"];

4] if[questio;.;quals(answer))

(g) if(word.compareTo{secondWord)>0)

> E R0 MM

(h) while({isBull())

olon't ’Eﬁfgp}!‘ 1= Accogdor”

2. What 11 methods signatures would be needed by the tree class? Fill in the blanks below.

/11

A Tree has 3 instance variables: int height, char type (c=coniferous, d=deciduous}, String name (e.g. maple).
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3. What does each acronym stand for?
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Communication 3%’

4. In the first column, fill in the terms that match the description. /12
| f\d’o& nece (a) Variables found inside an object’s class.
Ori Vﬂ/"’f (b) A keyword restricting variable access to within the class.
'(, PRA (c) Atemplate for an object or type. Also contains a java program.
S
A CCoatred (d) An object method type that returns values of instance variables.
Con S’{‘ﬂ/l ¢ st (e) An object method type that sets up dynamic memory.
M V\—b\ffc( (f) An object method type that changes the values of instance variables.
n Cﬁfl S tq;h 51 (8) ﬁi?ljil:sgoarﬁ ;2}:;::5 5'; lcff)de self-contained and independent of other code.
0 6 {( c]{‘ (h) A general term for data and the methods associated with that data.
Or | ) (i) The Big Oh notation time of peek.
O ( | ) () The Big Oh notation time of dequeue.
A b S M (7(_‘ 0 ﬂ (k) (0);:?;; g;:f;‘;;:r:fegz ‘(’:vair: ;Jssceo)g::g objects without deep understanding
,'-l 5@{ f . » | (1) The constructor’s return type.
L4
5. Choose the bestnc;ata structure for each description. /S

tack (a) AFIFO structure.
@ Queue (b) ALIFO structure.
Queue (c) A pile of books model this data structure well.,
Stack ( 2/ (d) The data structure that could model a waiting line.
Queue (e) The data structure used by the browser’s back button.

6. What is the trade-off associated with a Stack? /2
@AH Stack o/o.e,rwbom (push,ﬂof,pmk, !'Sf’mﬁ ) are O(1). That
Constant +ine . wheeh (s ﬁtﬂf

@A S-}q@/( IS Iim;'-feo’l 1o L) E)%thtn\g |
WH‘I’\ ] 34‘40&.‘, ntl Comfmwu.g«e on ‘RIMC"{’rome:."y Jo qu Spe@(,

7. What are three characteristics of a class that supports information hiding? Explain each briefly. /3

@ /JS]( )__"LSJ!WC?/ W:’ablm are pr;“wrl-f:, fo /W’c ‘ﬂw{f /'m%rma‘ho);\
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Thinking ﬁ

8. Neighbours share a long, narrow, driveway. Cars parked in the driveway leave by backing out. A schedule makes
sure that nobody is blocked in when they need to leave. On each day, departing cars leave before any cars enter.

Before Monday, no cars are in the driveway. The table shows how the driveway is shared. /2
The driveway at the end of Monday is sho elow: Day # Leaving | # Entering | Owners in enter order
Mon 0 2 Ariadne, Bob
@ Tues 1 3 Kate, Ben, Roy
Wed 2 1 Daisy
Thurs 0 2 Finn, Rose
Fri 3 1 Vincent

Whose cars will be parked at the end of Friday? (circle)
(A) Bob, Vincent, Daisy

B) Vincent, Ariadne, Rose
riadne, Kate, Vincent

(D) Ariadne, Daisy, Vincent

gt
it - Drive

SRE®MNRY

9. Alan and Turing are working at a burger restaurant. Alan cooks burgers one at a time. After cooking a burger, he
places it into one of three different boxes: one with stripes, one with a pattern and one plain box. If he has
cooked three burgers, he would have a stack as shown in diagram A. If he cooked two more burgers, he would
have a stack as shown in diagram B. P /2

S B
B As Alan cookg’a burgef, he plagés that box on the top of the stack of
[\:,\ not yet sold’burgerg/and comtinues to cycle through the three different
g 5 boxes (stfipe, pattern, plain, stripe, pattern, plain, ..) to place the
B

)
g burger. Turing sells the burgers one at a time and always takes the
-
B

sell the burgers. After some time, Turing has sold some burgers and

uppermost box from the stack. Alan is cooking faster than Turing can
A Alan has cooked more burgers.

_,f \ Suppose the stack of unsold burgers looks as shown in diagram €.
= erwest number of burgers sold by Turing? (circle)
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10. Note what is printed out beside each line of output, 4o huce /g/ /6

Queue q = new Queue (); Stack s = new Stack ();
q.enqueue (9); s.push {9}; (']
gq.enqueue (8); _ s.push (8); ‘BU/H;V‘
System.out.println (q.dequeue ()); _?_ System.out.println (s.pop ()); L
System.out.println (q.size {)); _|_ System.out.println (s.size ()); l_
q.engueue (7); s.push (7);
g.enqueue (6); s.push (6);
System.out.println (qg.dequeue ()); _8_ System.out.println (s.pop ()); __b_
System.out.println (g.dequeue ()); J_ System.out.println (s.pop ()); l_
System.out.println (q.isEmpty ()); -&_{QQ, System.out.println (s.isEmpty ()); ‘@{LQ,



11. Consider the following bug class:

public class bug { public int fly () { public String toString () {
return n; return + n 4+ A
private int n; } }
public void setFly(int r){

public bug () { n=r; public int compareTo (bug b) {
n = 6; } if (n == b.fly ())

} public void minusTwo () { return 8;

public bug (int r) { n = n-2; else if (n > b.fly ())
n=r; } return 1;

} public boolean equals (bug b) { else

public int buzz () { if(n == b.fly ()) return -1;
return (n + 2); return true; 1}

} else

return false;
(a) Trace this class: fill in both the output (on the lines). You may use the diagram to track the values. /6

bug ladybug new bug (); . :
i -
System.out.println(ladybug.toString ()); buﬂé‘?[‘ﬂy'(pj

System.out.println(ladybug.fly (0);  ..&. .

]
i i Dynamic
bug mosguito new bug (6); j Static i y
System.out.printin(mosquito); bb\ :Eﬂy:b ladybug : n: 6
1
System.out.println(mosquito.equals {ladybug)); T i
i i
bug blackfly = new bug (10); mosquito : ﬂi_@
System.out.println({blackfly.compareTo {mosquito)}; I ..... blackfl i
- ac ! . “ )
System.out.println(mosquitc.compareTo {(blackfly)); ........ Y 5_— o -
[}
(b) Write the code to call the bug class. /4
Make a new bug, a cricket. it b
has a value of 82. . EM‘( .. CII(/[{QJ( L= R (. 8?-”

Call the minusTwo method
on your cricket. Ly U‘:-Q/‘l' o Y\HSTWO ( )
Make a new bug, an aphid. It

calls the default constructor. l) Wa .. Pm Ir\ O'{ =M b MG...... (oonn. .. );

Print out the aphid’s values A d J
on the screen. System.out. prmtln( Q. ﬂ ............................... )i
(or ﬂfhld ‘fob'fnnj())
12. This code would run the above bug class. Circle and correct 5 errors. /5

bug earwig = new :@)1 ()

bug boxelder = new bug ({ 4«
System.out.println(earwiq. set@(/lm o
boxelder.minusTwo ( )@

if (boxelder.compareTo (earwig) > 0)
System.out.println (boxelder + " is bigger");
else
System.out.println (earwig + " is bigger");
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13. (a) Fill in the Name class (instance variables: first and last name), /20

// Class line //Raturns their initials .

blic ol £ blic Sy Sij—r"m(‘-“—
pu// ;:;:st ea;rsar%ables NOU/]./\ { e S{h g { (0 ) _) |
{P‘ i, Ly ing £| '(QI_ ; return _‘ﬁ%

, J lacd + ash, C’AMA—IL [0) ;
Prl}[md'_t S_{r_']*ﬂf a ;
//948Constructora IIOEquals (Facilitator) u
public ﬁ!gme ) A publlc volos gq“ﬂis ﬂ_)
"

s b - “EBEve i
\aQ b "'\)H"Q ! ; it s equals( 4 je,H’-—fS"{)

return

mgnﬂ lse
pub}lc 1’_ ( &LAﬁ‘ ‘L){ © return & l&@/ ;
S = L }}

lg 54‘
}
(b) Adapt the Stack Class to make a Stack of Names.

I

//®Mutator

publlc Yo (ol &ez!FrS‘(’ (_S'f% £)

public class N&mf Stack {
Lest -

private int count;

private A:‘Ldata[} = new O@t [50];
public Mé’ld ggﬂgsi (S_‘{m‘ff Ly public plawmme. Stack () { Veme

{ l _(’ count 0: 1} vine_
&9 = l - ; public void push ({ t addMe)
) data [count] = addMe;

/{OAccassor

. t++;
public S‘l‘r\hg ST _) (_:our,] ,}
{ . public int size () { m
. - byeé
} AN 1 (S 1" ; blet;rnlcoun?'F]ll , g;n Stacle
public boolean isFu . i
public &Lﬂ% return (count == 50); { © Olgl(s'ﬂ
_ Mg .
{ %*ﬂhi R Ry

r{“'\&m iﬂfb ; count--;

} return data [count]; }
//©OTo String (Accessor) - .

public d o) { ) public @t"peek 0

{ - return data [count--]; }

ﬁ:hﬂm " H&m[\[o{'{,\gf-" + .ﬂr_(,‘lL public boolean isEmpty {} {
0 return count == 0; 1}
+ L) L1} + Igsi"" 3 '- . 5
public void clear () {

1 7~ = .

//®@ConpareTo, us na.me } count = 0; }
public_ jyt CmaF:aﬂ. ]o ( Nawie TV

{ _

if (M- compareTo ({] . (}>0) (c) Create a new Stack of names, add two names to it.

return
‘_l‘ Mo\mgf Stack s = new MNamlstack();

else if{( ﬂ‘f‘ .compareTo (V] . )<0)

3| v ] "
R .-.\ Name n = new Name ( Safﬁ p Be[h;m ¥

1 s.push(¥} );
else i ] 1 7]
return ( 2 : Name m = new Name ( ﬂﬂ . _KADWQ } ;
} s.push{ ) ;

\



14. (a) Fill in the code to make these 3 Stacks. (b) Fill in the code. Change the previous to this picture.

s3.push(5Z .pop(});
s3.push(52: .pop());

sB.push(sl .pop()):
s3.push(g[ .pop{())

.
r

Do not use a loop. /S
Only push and pop.

Smallest number of steps?.. @ .....

15. Remove and print out the bottom element of the Stack named ‘s’. After you are done, the rest of the Stack should
be in its original order. The picture shows an example of this process.

Not pu veed lopps becanse ‘
otes: i
(1) Use a loop. )/U‘M O(D:n F by (/\/[/'\ﬂ(‘4'5 ‘H«Lfe,

(2) Do not redeclare and push elements onto the Stack, remember the picture is an example,
(3) Anything could be in the Stack named 's’. In fact, nothing could be in the stack.
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while (|52 isEmpdy )
s.(zus% (SZ-FD(J )

Prints: 4
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