THE UNIVERSITY OF BRITISH COLUMBIA

CPSC 210: MIDTERM EXAMINATION - February 7, 2017

Last Name: thw First Name: Sﬁa/er\,

Signature: /é//\ UBC Student #: l

2.1.%.1.1.6.¢,

Important notes about this examination

You have 60 minutes to write this exam.

All questions must be answered on this portion of the exam.
You may complete the exam in either pen or pencil.

Al ik

Good luck!

You should have received a separate collection of pages including Java code.

Put away books, papers, laptops, cell phones... everything but pens, pencils, erasers and this exam.

Student Conduct during Examinations

Please do not write in this space:

1. Each examination candidate must be prepared to produce, upon the request of
the invigilator or examiner, his or her UBCcard for identification.

2. Examination candidates are not permitted to ask questions of the examiners or
invigilators, except in cases of supposed errors or ambiguities in examination
questions, illegible or missing material, or the like.

3. No examination candidate shall be permitted to enter the examination room
after the expiration of one-half hour from the scheduled starting time, or to leave
during the first half hour of the examination. Should the examination run forty-
five (45) minutes or less, no examination candidate shall be permitted to enter
the examination room once the examination has begun.

4. Examination candidates must conduct themselves honestly and in accordance
with established rules for a given examination, which will be articulated by the
examiner or invigilator prior to the examination commencing. Should dishonest
behaviour be observed by the examiner(s) or invigilator(s), pleas of accident or
forgetfulness shall not be received.

5. Examination candidates suspected of any of the following, or any other similar
practices, may be immediately dismissed from the examination by the
examiner/invigilator, and may be subject to disciplinary action:

i.  speaking or communicating with other examination candidates, unless
otherwise authorized;

ii. purposely exposing written papers to the view of other examination
candidates or imaging devices;

iii. purposely viewing the written papers of other examination candidates;

iv. using or having visible at the place of writing any books, papers or other
memory aid devices other than those authorized by the examiner(s); and,

v.  using or operating electronic devices including but not limited to telephones,
calculators, computers, or similar devices other than those authorized by the
examiner(s)—(electronic devices other than those authorized by the
examiner(s) must be completely powered down if present at the place of
writing).

6. Examination candidates must not destroy or damage any examination material,
must hand in all examination papers, and must not take any examination material
from the examination room without permission of the examiner or invigilator.

7. Notwithstanding the above, for any mode of examination that does not fall into
the traditional, paper-based method, examination candidates shall adhere to any
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special rules for conduct as established and articulated by the examiner.
8. Examination candidates must follow any additional examination rules or
directions communicated by the examiner(s) or invigilator(s).
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Use this page if you need more space to answer a question.
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Note: All the code you need to refer to in writing this exam appears in the code booklet. It
has been slightly modified by removing some package and import statements.

1. EXTENDING EXISTING CLASSES AND WRITING TESTS [20 points]
Consider the BooleanCollection class, which is identical to what you saw in Assignment
3 and appears on the first page of the code section of the exam.

(1.a) [4 points] Write a specification for the following method to be added to the
BooleanCollection class:
The method removeThese takes a single parameter, a boolean b, and removes from
the collection all those elements that are equal to b. So, if b is true then removeThese
removes all the true elements and if b is false then removeThese removes all the

false elements.

I MODIFLE S thif e

[| EFFECTS . ctmoves all teve in collectirn 5 b, equal ©
rve, emore all Sulie o—("yrwil("

Method Stub?

(1.b) [6 points] We would like to add a sameUpTo operation to our BooleanCollection
class which returns true if this BooleanCollection and one passed as an argument have
the same elements in the same order up to but not including the element at the provided
index. The specification for the sameUpTo method is:

// REQUIRES: 0 <= index <= smallest of: getNumberOfItems() and

// other.getNumberOfItems ()

// EFFECTS: return true if this and other have the same elements in
// the same order, up to but not including the element at the

// provided index, false otherwise

public boolean sameUpTo (BooleanCollection other, int index) {

Sor Cint {20 ; i < mdex! i++)/g

if‘(’d\is.get(ﬂ 2 othetimet (i
S retuvr Salse! /36 ))f

feturn True !
/
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(1.c) [4 points] Write a single test method that tests the BooleanCollection's sameUpTo
method when both this and other are empty and the argument index has the value 0.

This method would be in, for example, a BooleanCollectionTest class. Assume that no
@Before method exists - if you wish to make use of one, you must include it in your answer.

(@ Test
va\ic s€a tic vO{d ‘663'(‘/()(

RopleanCollection test BooleanCollection > new Bodeunéo"c’cﬁn{ )
BOo\ew\Colle(_f;m o‘H\efCo" ection =new Boplewr o [’8(‘6!’/1(},

assert True (test Booleon (ol lec tion samellp To (o'cker(ollccﬁ’v',o)\ /

(1.d) [6 points] Write a single test method that tests the BooleanCollection’s sameUpTo
method when this and other have the same first 2 elements in the same order, but
other has one extra element. Your test should check that sameUpTo produces the correct
result when asked to determine if the first 2 elements in the collections are the same and in
the same order. As in 1.c above, this method would be in, for example, a
BooleanCollectionTest class. Assume that no @Be fore method exists - if you wish to
make use of one, you must include it in your answer.

@ Tert
\ou\q\(c S€at.c ved test2()¢

BoolecnCollection €5t Rodlen Collectin = new Bedencllect:>r 0,
ReolCon Colicctivn  Ofher Collec ) = rew Eapl enCollectron (1

9\

{estRoolenn Gollectis n.add (tyve) ‘,

£ 5¢ Qooteon Collectirn .add (False)
o ¢ b Bedeon Collectn . add ( tve)!
ot Bolom C@l(ecfbn,o(’c'(fa\/(’ \
o Che/ Boplen Collecgin add (trve),
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2. TYPE HIERARCHIES [6 points]

Draw the type hierarchy that includes all the types in the model package of the Machines
project (the code is attached — note that it spans several pages). Just include type names
and extends/implements relationships between types. Do NOT include methods or fields (the

diagram will just get too big).
IV\(') Ch(ﬂ €
CCanter $alc?
&

—q
/

A

5/10



N

2

00257

3. APPARENT AND ACTUAL TYPES [16 points]

Assume the following variables have been created with the indicated types and have been
correctly initialized. The initial value of these variables does not affect this question in any
way. None of these variables has the value null.

Machine machine;

Clock clock;
AlarmClock alarmClock;
Pedometer pedometer;
FitBit fitBit;

(3.a) [12 points] Circle Yes or No indicating whether each of the following sets of
statements will compile. For each one explain very briefly (do not exceed the provided
space) why it will or will not compile.

machine = new Machine();

Will it compile? Yes @
Explain: 1€ 13 an inf‘gr}qcclit',\ abstracf

and h‘U No goM'HV(‘hf é CoN\o‘ bQ im’ﬁd'}lc-/,

machine = new Pedometer():;
Will it compile? No

Explain: B{. PCAOMC-{—([ U o C\QSJ Wk)(k imf)'emn-f)
N Motd\l"\?, mfparam‘( 'ﬁ\{PC‘/ A M¢CWV€,

machine = clock;

Will it compile? -
Explain: . . { /
As Machire v an (ptefacc Bf cledc
i€ con bo Sef,
C

clock = machine;
Will it compile? Yes

Epait Lk  comst ke et + @b ;vmpkmm‘qu/ﬂﬂ’
Machie codd be o §iCorl §oron eXanjpl

pedometer.getGoal () ;
Will it compile? Yes @
Explain: fedsmete ) 4 Supefclw ot FitlrF
owd 408 not have Ak 9ef (oul Method,

pedometer = new FitBit();
pedometer.getDistance(); )
Will these statements compile? Yes No

Explain:

Fedometsr hay the meth.,) gef Putan ¢
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(3.b) [4 points] Suppose there is a method with the following signature (note that the
implementation is not important in the context of this question):

public void print (Pedometer p) ({
// stub
}

(3.b.i) [2 points] Will the following call to this method compile assuming it is made from
within the class in which it is declared?

print (new Clock());

Will it compile? Yes
Explain: . 4
7 Prm'{' faltes '1 o fw'@meﬂf,nd a clocl(
(3.b.ii) [2 points] Will the following call to this method compile assuming it is made from
within the class in which it is declared?
print (new FitBit());
Will it compile? No
Explain:
- //’/_‘7;‘ e n = = ;Mm—.—
| IR - i . eS
"-*’-“’.__ - il v - § st - (t B—
5 .~ - e, \ 34 . vw::‘;.‘u
2 Tt TRTT ol

e wgument  Pedome tor,

Y@ "(ij QNPI.,C as EEBIA ef fend,
(cdometer and ) A );bc‘USJ e PCJW+Y’
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4. CONTROL FLOW [18 points]
(4.a) [7 points] Draw an intra-method flowchart for the method step in the Class

| Supersted)
v

q’ﬁf‘(ﬂ” ."")C '604‘() —L__J/
Systom ot printin( " Goal achiever' )
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(4.b) [7 points] Draw an inter-method call graph for the method step in the Class FitBit.
Include the first level of calls to the Java library. Be sure to include a legend if you
abbreviate type names.

FB = thB’ f

pD:PC’JOM(r
\ FB.;feP \'M - MQP/
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(4.c) [4 points] What is printed out when the following method runs:
public static void main(String[] args) {
List<Pedometer> pedometers = new ArrayList<>();
Pedometer p = new Pedometer():;
FitBit f = new FitBit();
pedometers.add(p) ;
pedometers.add (f) ;
pedometers.add (p) ;

for (Pedometer p : pedometers) {
System.out.println(p.getName());

PGCIOMeh’/
F(‘f 6 A
Pedometer
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