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This examhasthree(3) question®ntwo (2) pages.The marksfor eachquestiorareasindicated.There
area total of 50 marks. Answerall questions.Write your answersn the exambook provided. Shawv your
work. You mayanswerthe questionsn ary order Books,notesandcalculatorsareallowed. You maykeep
this exampaper

Question 1 (8 marks)
Whatis printedby thefollowing C program?Shawv your work.

#include  <stdio.h>

#define N 8
main()
{
int i, ¢
, 7, 0, 3 6,9 41} ;

char x[N] ={ 5
for(i=1;|&0;|++){
it (x] &4) {
printt ~ ( "%d\n", Xx{i] " 7)) ;
}

}

Hints: Useatable Startbyfiguring outthevaluestakenonbyi .

Question 2 (14 marks)

Write aC function,minchar() , thattakesonecharactefchar ) arraycalleds andoneinteger
(int ) calledn asargumentsandreturnsa characters hasn charactersYourfunctionshould
returnthe smallesicharactefthe onewith the smallestASCII value)in thearray

Write only thefunctionminchar() , notacompleteprogram.
For example,if avariablex wasdeclareds:
char x[5] = "3x10" ;

thenminchar(x,3)  wouldreturn’l’ (lettersappearafterdigitsin the ASCII table). You
mayassumall thecharacteren s have valuesbetweerD and127.
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Question 3 (28 marks)

This questionasksyou to designa controllerfor an elevator for a two-floor building. The
controllerhas3 inputs: onesensort , indicatesthat the elevator car is at the top floor, a
secondsensorb, indicatesthatthe elevator car is at the bottomfloor, andthe third signal
p, indicatesthat one of threepushluttons(onein the car and one on eachfloor) is being

pushed.The controllerhastwo outputs,u andd thatcausea motorto move the carup and
down respectrely:

motor

cable

car | bottom
LD] floor

Theelevatoroperatessfollows: If the caris on thetop floor thenpushinga buttoncauses
thecarto goto thebottomfloor. If thecaris onthebottomfloor thenpushingabuttoncauses
thecarto goto thetopfloor. If the caris moving betweerfloorsthenthe controllerignores
the buttonsandthe car continuesto move in the samedirectionit wasmaoving previously.
If the caris stoppedoetweerfloorsor is stoppedsimultaneoushat boththetop andbottom
floorsit shouldnot movethecar

Designa statemachinecontrollerfor the elevator controller List the inputsand outputs.
Choosea sufficient numberof statesandgive a nameto eachstate. Write a table shaving
the outputsfor eachstate. Write out a talular descriptionof the statemachinewith the
following columns:startingstate input, next state.Draw a statetransitiondiagramshawing
thestatesandthelogical conditionsthatcausdransitionsetweerthem.Use”X” to indicate
thataninput hasno effect.

Choosebinary encodingdor the states Write out sum-of-product®ooleanexpressiongor
eachoutputsignalandfor eachsignalnecessaryo determinethe next state. You neednot
simplify your expressions.

Draw a schematialiagramfor the controllerthatusesonly D flip-flops, NOT invertersand

multiple-inputAND andOR gates.Usestandardgymbolsfor thegates.Shav whereaclock
would beconnected.



