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Thisexamhasthree(3) questionsontwo (2) pages.Themarksfor eachquestionareasindicated.There
area total of 50 marks.Answerall questions.Write your answersin theexambookprovided. Show your
work. Youmayanswerthequestionsin any order. Books,notesandcalculatorsareallowed.Youmaykeep
thisexampaper.

Question 1 (8 marks)

Whatis printedby thefollowing C program?Show yourwork.

#include <stdio.h>
#define N 8

main()
{

int i, c ;
char x[N] = { 5, 2, 7, 0, 3, 6, 9, 4 } ;
for ( i=1 ; i & 0x7 ; i++ ) {

if ( x[i] & 4 ) {
printf ( "%d\n", x[i] ˆ 7 ) ;

}
}

}

Hints: Usea table. Startbyfiguringout thevaluestakenonby i .

Question 2 (14marks)

WriteaCfunction,minchar() , thattakesonecharacter(char ) arraycalleds andoneinteger
(int ) calledn asargumentsandreturnsacharacter. s hasn characters.Yourfunctionshould
returnthesmallestcharacter(theonewith thesmallestASCII value)in thearray.

Write only thefunctionminchar() , not acompleteprogram.

For example,if avariablex wasdeclaredas:

char x[5] = "3x10" ;

thenminchar(x,3) would return ’1’ (lettersappearafterdigits in the ASCII table). You
mayassumeall thecharactersin s havevaluesbetween0 and127.

1



Question 3 (28marks)

This questionasksyou to designa controllerfor anelevator for a two-floor building. The
controllerhas3 inputs: onesensor, t , indicatesthat the elevator car is at the top floor, a
secondsensor, b, indicatesthat the elevator car is at the bottomfloor, andthe third signal
p, indicatesthat oneof threepushbuttons(one in the car andoneon eachfloor) is being
pushed.Thecontrollerhastwo outputs,u andd thatcausea motorto move thecarup and
down respectively:
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Theelevatoroperatesasfollows: If thecar is on thetop floor thenpushinga buttoncauses
thecarto goto thebottomfloor. If thecaris onthebottomfloor thenpushingabuttoncauses
thecarto go to thetop floor. If thecaris moving betweenfloorsthenthecontrollerignores
the buttonsandthe car continuesto move in the samedirectionit wasmoving previously.
If thecaris stoppedbetweenfloorsor is stoppedsimultaneouslyat boththetop andbottom
floorsit shouldnotmovethecar.

Designa statemachinecontroller for the elevator controller. List the inputsandoutputs.
Choosea sufficient numberof statesandgive a nameto eachstate.Write a tableshowing
the outputsfor eachstate. Write out a tabular descriptionof the statemachinewith the
following columns:startingstate,input,next state.Draw astatetransitiondiagramshowing
thestatesandthelogicalconditionsthatcausetransitionsbetweenthem.Use”X” to indicate
thatan inputhasnoeffect.

Choosebinaryencodingsfor thestates.Write out sum-of-productsbooleanexpressionsfor
eachoutputsignalandfor eachsignalnecessaryto determinethenext state.You neednot
simplify yourexpressions.

Draw a schematicdiagramfor thecontrollerthatusesonly D flip-flops,NOT invertersand
multiple-inputAND andORgates.Usestandardsymbolsfor thegates.Show whereaclock
wouldbeconnected.
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