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Diagnostic Quiz O

e Readtheseinstructionscarefully.

e The purposeof this diagnosticquiz is twofold: first, to measurehe extent to which the
prerequisitecourseshave coveredmaterialrelevant to the course;second,in conjunction
with a similar quiz plannedfor the end of the semesterto measurehow well this course
meetsits objectvesas specifiedin Handout5. The purposeis NOT to evaluateyou, and
yourtermgradewill notbeaffected.

e You mustcompletethis diagnosticandturnit in atyour first recitation.If you do notdo so,
youwill beconsideredJNREGISTEREDIN thecourse.

e Pleasaeadeachquestionandmake sureyou understandt. After that, answeroff the top
of your head. Don’t think hardso asto solve a problemcleverly, or chasereferencesetc.
If you areunsureof theanswerfor any questionsimply answey“Don’t know,” ratherthan
guessingWrite all your answersn the spacegprovided.

e PleasalonotspendmorethanONE HOUR completingthis diagnostic.t is notintendedto
measurg/our intelligenceor ability, andit will loseits valueasadiagnostidf youspendoo
muchtime onit. Justdo the bestyou canin anhour.

| Problem| Grade| Problem| Grade|

1 8
2 9
3 10
4 11
5 12
6 13
7 14
Subtotal Subtotal
Total

Name:

Circle yourrecitationinstructor(MIT only): Bob Chong Geoge Jennifer Rachel
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Problem 1

Considerthefollowing pseudocode:

ROUTINE(n)

1l ifn=1

2 thenreturnl

3  else returnn 4+ ROUTINE(n — 1)

(a8 Giveaone-sentencdescriptionof whatROUTINE(n) does.(Rememberdon't guess.)

(b) Giveapreconditionfor theroutineto work correctly

(c) Giveaone-sentencdescriptionof afasterimplementatiorof the sameroutine.

Problem 2

Give ashort(1-2-sentencejescriptionof eachof thefollowing datastructures:

(& FIFOqueue

(b) Priority queue
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(c) Hashtable

Problem 3

Using ©-notation,describethe worst-casaunningtime of the bestalgorithmthat you know for
eachof thefollowing:

(@ Findinganelementn asortedarray

(b) Findinganelemenin asortedlinked-list.

(c) Insertinganelementin a sortedarray oncethe positionis found.

(d) Insertinganelementn asortedlinked-list,oncethe positionis found.
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Problem 4

Describean algorithm that locatesthe first occurrenceof the largestelementin a finite list of

integers,wherethe integersare not necessarilydistinct. Whatis the worst-caseaunningtime of
your algorithm?

Problem 5

How doesthe heighth of abalancedinarysearchreerelateto thenumberof nodes» in thetree?

Problem 6

Doesanundirectedgraphwith 5 vertices,eachof degree3, exist? If so,drav suchagraph.If not,
explain why no suchgraphexists.
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Problem 7

It is known thatif asolutionto ProblemA exists,thena solutionto ProblemB existsalso.

(@) ProfessoiGoldbachhasjust produceda 1,000-pageoroof that ProblemA is unsohable. If
his proofturnsoutto bevalid, canwe concludethatProblemB is alsounsohable?Answeryesor
no (or don't know).

(b) ProfessoWiles hasjust produceda 10,000-pageroof that ProblemB is unsohable. If the
proofturnsoutto bevalid, canwe concludethatproblemA is unsohableaswell? Answeryesor
no (or don't know).

Problem 8

Considerthefollowing statement:

If 5 pointsareplacedanywhereon or insidea unit squarethentheremustexist two
thatareno morethan\/§/2 unitsapart.

Herearetwo attemptdo prove this statement.

Proof (a): Place4 of the pointson the verticesof the squarethatway they aremaximally sepa-
ratedfrom oneanother The 5th point mustthenlie within 4/2/2 units of oneof the other
points,sincethefurthestfrom the cornerst canbeis thecenterwhichis exactly 1/2/2 units
from eachof thefour corners.

Proof (b): Partition the squareinto 4 squareseachwith a sideof 1/2 unit. If ary two pointsare
on or inside one of thesesmallersquaresthe distancebetweenthesetwo pointswill be at
mosty/2/2 units. Sincethereare5 pointsandonly 4 squaresatleasttwo pointsmustfall on
or insideoneof the smallersquaresgiving a setof pointsthatareno morethan+/2/2 apart.

Which of theproofsarecorrect:(a), (b), both,or neither(or don't know)?
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Problem 9

Give aninductive proof of thefollowing statement:

For every naturalnumbern > 3, we haven! > 2",

Problem 10

We wantto line up 6 out of 10 children. Which of thefollowing expresseshe numberof possible
line-ups?(Circle theright answer)

(a) 10!/6!

(b) 10!/4!

() (160)

(d (%) -6l

(e) Noneof theabove
(H Don’t know

Problem 11

A deckof 52 cardsis shufled thoroughly Whatis the probability thatthe 4 acesareall next to
eachother?(Circle theright answer)

(a) 4!49!/52!

(b) 1/52!

(c) 41/52!

(d) 4!48!/52!

(e) Noneof theabove
(H Don’t know



Handout6: DiagnosticQuiz 0 7

Problem 12

Theweatherforecastesaysthatthe probability of rain on Saturdayis 25% andthatthe probability
of rain on Sundayis 25%. Considetthefollowing statement:

The probability of rain duringtheweelendis 50%.

Which of thefollowing bestdescribeghe validity of this statement?

(a) If thetwo events(rain on Sat/rainon Sun) are independentthenwe canadd up the two
probabilities,andthe statemenis true. Without independenceye cant tell.

(b) True,whetherthetwo eventsareindependenor not.

(c) If the eventsareindependentthe statements false,becausehe the probability of no rain
duringtheweelendis 9/16. If they arenotindependentwe cant tell.

(d) False,nomatterwhat.
(e) Noneof theabove.

() Don’t know.

Problem 13

A playerthrows dartsat atarget. On eachtrial, independentlyf the othertrials, he hits the bull’ s-
eye with probability1/4. How mary timesshouldhethrow sothathis probabilityis 75% of hitting
thebull’ s-e/e atleastonce?

(a) 3
(b) 4
() 5
(d) 75% cant beachieved.

(e) Don’t know.
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Problem 14

Let X be anindicatorrandomvariable. Which of the following statementsretrue? (Circle all
thatapply)

(@) Pr{X =0} =Pr{X =1}=1/2
(b) Pr{X =1} =E[X]

(c) E[X] =E[X?]

(d) E[X] = (B[X])?



