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1.1WhatisaComputer?

Computer
Adevicecapableofperformingcomputationsandmakinglogicaldecisions
inaveryfastmanner.

Computerprograms
Setsofinstructionsthatcontrolacomputer’sprocessingofdata

Hardware
Variousdevicescomprisingacomputer
Examples:keyboard,screen,mouse,disks,memory,CD-ROM,and
processingunits

Software
Programsthatrunacomputer

1.2ComputerOrganization

Inputunit

Obtainsinformationfrom inputdevices(keyboard,mouse)

Outputunit
Outputsinformation(toscreen,toprinter,tocontrolotherdevices)

Memoryunit
Rapidaccess,lowcapacity,storesinputinformation

Arithmeticandlogicunit(ALU)
Performsarithmeticcalculationsandlogicdecisions

Centralprocessingunit(CPU)
Supervisesandcoordinatestheothersectionsofthecomputer

Secondarystorageunit
Cheap,long-term,high-capacitystorage,storesinactiveprograms

1.3Programming
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A digitalcomputeris a usefultoolforsolving a greatvarietyof

problems.Asolutiontoaproblem iscalledanalgorithm;itdescribesthe

sequenceofstepstobeperformedfortheproblem tobesolved.

Analgorithm isexpressedinabstractterms.Tobeintelligibletoacomputer,

itneedstobeexpressedinalanguageunderstoodbyit.Theonlylanguage

reallyunderstoodbyacomputerisitsownmachinelanguage.

Programsexpressedinthemachinelanguagearesaidtobeexecutable.A

program writteninanyotherlanguageneedstobefirsttranslatedtothe

machinelanguagebeforeitcanbeexecuted.

1. 3.1ProgrammingLanguages (Machinelanguages)

 Stringsofnumbersgivingmachinespecificinstructions.

 Computerscanonlyunderstandthislanguage.

Example:
10100011001001
11111111111111
00000001110100

 Machinedependent:everymachinehasitsownlanguage.

 Hardtobeunderstoodbyhumans.

 Hardtobeusedinprogramming.

 Tooslowandtedious.

1.3.2 ProgrammingLanguages(Assemblylanguages)

 English-likeabbreviationsrepresentingelementarycomputer
operationssoitiseasiertobeunderstoodbyhumans.

 Translatedorconvertedintomachinelanguageviaassemblers.

 Also,itisslowandhardtobeusedinprogramming.

 Machinedependent.

Example:
LOAD BASEPAY
ADD OVERPAY
STORE GROSSPAY
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2.High-levellanguages

 SimilartoeverydayEnglish,usemathematicalnotations.

 Translatedintomachinelanguageviacompilers(compilethewhole
program atonce(

 Interpretersareusedtoexecutehighlevellanguageswithoutneedto
compilethem intomachinelanguageanditexecutesinglelineata
time.

 Compiledprogramsarefasterthantheinterpretedones.

 Fastandeasyforprogramming.

 Machineindependent.

Example: Valu1=A+B

ExampleofHigh-levelLanguages

 CandC++.
 Java
 Visualbasic6/.Net
 C#.Net
 FORTRAN
 COBOL
 Pascal
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Lecture2:AlgorithmsandFlowcharts

2.1Algorithm

isaprocedureforsolvingproblems.specifiesaseriesofsteps

thatperform a particularcomputation ortask.In orderto solve a

mathematicalorcomputerproblem.An algorithm includescalculations,

reasoninganddataprocessing.Algorithmscanbepresentedbynatural

languages,pseudocodeandflowcharts,etc.

Algorithmswereoriginallybornaspartofmathematics– theword

“algorithm”comes from the Arabic writer"Muḥammad ibn Mūsā al-

Khwārizmī".

Analgorithm :isprocedureconsistingofafinitesetofunambiguousrules
(instructions)whichspecifyafinitesequenceofoperationsthatprovides
thesolutiontoaproblem(Analgorithm isarepresentationofasolutiontoa
problem)

2.2Algorithm Properties

1.Analgorithm isanunambiguousdescriptionthatmakesclearwhathas

tobeimplemented.

2.Apossiblewaytosolveagivenproblem

3.Amandatoryfirststepbeforeimplementingasolution

4.Analgorithm expectsadefinedsetofinputs.

5.Analgorithm producesadefinedsetofoutputs.

6.Analgorithm isguaranteedtoterminateandproducearesult,always

stoppingafterafinitetime.Ifanalgorithm couldpotentiallyrunforever,it
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wouldn’tbeveryusefulbecauseyoumightnevergetananswer.

2.3CreatinganAlgorithm

Tobeginwithwewilllookatthreemethodsusedincreatinganalgorithm,
theseare:STEPPING, LOOPING, CHOOSING

2.3.1 STEPPING:Thisiswherealltheinstructionsneededtosolveour

problem aresetoutoneaftertheother.Herearesomeexamples:

PROBLEM:Tofindthesum oftwonumbers.

ALGORITHM:

1.Start

2.InputtwonumbersX,Y

3.addthetwonumberstogetherZX+Y

4.writedowntheanswer.Z

5.end

PROBLEM:Tofindthemultiplyoftwonumber.

ALGORITHM:

1.Start

2.InputtwonumberA1,A2

3.MultiplythetwonumbersRA1*A2

4.writedowntheanswer.R

5.end

Example:Writeanalgorithm anddraw aflowchartthatwillreadthetwo
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sidesofarectangleandcalculateitsarea.

Input:Width,Length

Output:Area

Algorithm

Step1:start

Step2:InputW,L

Step3:Area=LxW

Step4:PrintArea

Step5:end

2.3.2GOINGLOOPING

ifwehavetorepeataninstructionorasetofinstructionsanumberoftimes

tofindasolutionforspecificproblem?Inthiscasewecanuseloops.We

willlookatfourdifferenttypesofloops:-

 theREPEATUNTILloop

 theWHILEloop

 theFORloop

 dowhileloop

PROBLEM:Toprintthenumbersfrom 10to20

ALGORITHM:

Fornumber=10to20

Printnumber

Endfor
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2.3.3CHOOSING[IF,THEN andELSE]

wewilllookatamethodformakingachoiceoradecision.Thistechniqueis

calledCHOOSING,andusesthecommandsIF,THENandsometimes(but

notalways)ELSE.

Withthistypeofcommand aconditionisgivenwiththeIFcommand

followedbyanactiontobetaken.Iftheconditionissatisfied,wefollowitby

theTHEN command.Acoupleofexampleswhichshouldmakethingsa

littleclearer:-

Example:Write an algorithm to determine a student’s finalgrade and

indicatewhetheritispassingorfailing.Thefinalgradeiscalculatedasthe

averageoffourmarks.

Input:M1,M2,M3,M4

Output:Grade

Algorithm

Step1:start

Step2:InputM1,M2,M3,M4

Step3:GRADE=(M1+M2+M3+M4)/4

Step4:If(GRADE<50)then

Print“FAIL”

else

Print“PASS”

EndIf

Step5:end

Example:

Problem:Givenalistofpositivenumbers,returnthelargestnumberonthe
list.

Inputs:AlistL ofpositivenumbers.(Thislistmustcontainatleastone
number).

Outputs:Anumber n,whichwillbethelargestnumberofthelist.
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Algorithm:

Step1:start

Step2:Setmaxto0.

step3:Foreachnumberxinthelist L,

step4:Ifxislargerthanmax,then

setmaxtox.

EndFor

Step6:Printmaxisnowsettothelargestnumberinthelist.

Step7:end

Exercises

DetermineandOutputWhetherNumberNisEvenorOdd

Algorithm:

Step1:start

Step2:ReadnumberN,

Step3:SetremainderasNmodulo2,

Step4:Ifremainderisequalto0 then

numberNiseven,

elsenumberNisodd,

EndIf

Step5:end

LoopingChoosing
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2.4FLOWCHART

Theflowchartisadiagram whichvisuallypresentstheflowofdata

throughprocessingsystems.Thismeansbyseeingaflow chartonecan

knowtheoperationsperformedandthesequenceoftheseoperationsina

system.Algorithmsarenothingbutsequenceofstepsforsolvingproblems.

Soaflowchartcanbeusedforrepresentinganalgorithm.

2.4.1FlowchartSymbols

The basicsymbolscommonlyusedinflowchartdrawinginPrograms

are:Process,input/output,Decision,ConnectorandFlowLines,describedas

follows:

Symbol Function

starting or ending of the

program

Indicates any type ofinternal

operationinsidetheProcessor

orMemory

UsedforanyInput/Output(I/O)

operation. Indicates that the

computeristo obtain data or

outputresults.

Usedtoaskaquestionthatcan

beansweredinabinaryformat

(Yes/No,True/False)

Usedforconnection,
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Example:drawaflowcharttoFindtheareaofacircleofradiusr.

Example:Draw a flowchartto find the greaternumberbetween two

numbers.

Showsdirectionofflow.
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Exercises:

1.DrawaFlowcharttocalculatetheaveragefrom 25exam scores.

2.DrawaFlowchartforprintingtheevennumbersbetween9and100.

3.WriteAnAlgorithm tofindtheFactorialofgivennumberN( كوكفملا ).


