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CHAPTERTWO

BASICCONCEPTSOFLOGIC

2.1Argument,PremisesandConclusions

Meaning:Logicisasciencethatevaluatesarguments.Weencounterargumentsinour

day-to-dayexperience.WehearthemonTVs,readtheminbooks,andformulatethem

whencommunicatingwithothers.Theaim ofLogic:istodevelopasystem of

methods/principlestoevaluateargumentsandtoconstructargumentsofourown.

Thus,Logicisasystematicstudyofmethodsforevaluatingwhetherthepremisesofan

argumentadequatelysupport(orprovidegoodevidencefor)theconclusion.

1.1. ConceptualFramework

I-AStatement:isasentence/groupofsentencesthatiseithertrueorfalse,butnotboth

(bothatthesametime)

II-AnArgument:isagroupofstatementswithoneormorepremiseswhichareinturn

claimedtosupporttheconclusion.Twogroupsofargumentscanbeidentifiedas:

1.Thoseinwhichthepremisesreallysupporttheconclusion-arecalledGood
arguments,and

2.Thoseinwhichthepremisesdonotsupporteventhoughtheyareclaimedto-are

calledBadarguments.

So,Logicasascienceevaluatesargumentsandallowsustodistinguishgood

argumentsfrombadones.

Statements:Considertheseexamples:

Ex-1-ItalyprevailedatAdwain1896.FS

-2-TitanicwassunkbyGermansubmarinesin1912.FS

-3-CarrotisagoodsourceofvitaminA.TS

-4-BishoftuisacityinOromia.TS

TruthValues:examples1and2arefalsewhile3and4aretrue.So,truthandfalsityare

thetwopossibletruthvaluesofastatement.Unlikestatements,manysentencescan

notbesaidtobetrueorfalse.Thesearenon-statementexpressions.

Non-StatementsExpressions
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1.Questions

Ex-Whatisyourname?

2.Proposals

Ex-Let’sgotothepartytoday.

3.Suggestions

Ex-Youwouldbettergobybus.

4.Commands

Ex-Standup!

Turntotheleftatthenextcorner.

5.Exclamations

Ex-Bangup!

Righton!

Thestatementsthatmakeupanargumentaredividedintooneormorepremisesand

oneandonlyoneconclusion.

III-Premises:arestatementsthatsetforthreasons/evidenceonthebasisofwhichthe

conclusionisaffirmed.

Iv-Conclusion:isastatementthattheevidenceisclaimedtosupport/imply.Inother

words,itisastatementthatisclaimedtofollowfromthepremises.

N.B.Thepremise/sofanargumentareofferedassupportorevidenceforthe

conclusion,butthatsupportmaybeadequateorinadequate.Inawell-constructed

argument,thepremisesgivegoodsupportforbelievingthattheconclusionistrue.

Considertheseexamples:

Ex-1-Allcrimesareviolationsofthelaw.TP

Theftisacrime.TP

Therefore,theftisaviolationofthelaw.TC

Ex-2-Allunclesaremale.TP

Tolaisanuncle.TP
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So,Tolaisamale.TC

Intheseexamples,thepremisesreallysupporttheconclusionwithgoodreasons.And

theargumentsaregoodones.

Butconsidertheseexamples:

Ex-3-Somecrimesaremisdemeanors.TP

Murderisacrime.TP

Therefore,murderisamisdemeanor.FC

Inthisargument,thepremisesdonotsupporttheconclusion,eventhoughtheyare

claimedto,andthentheargumentisbad.

Ex-4-Someunclesareskinny.TP

Gemechuisanuncle.TP

So,Gemechuisskinny.T/FC

Thoughthepremisesseemtosupporttheconclusion,theirevidenceisveryweakand

theargumentisabadone.

Generally,anyargumentcanbeused:

1-Todiscovertruthor

2-Topersuadeourreaders/listeners.

Persuasionandtruthseekingareoftencompatiblegoals.Butoneofthesegoalscan

interferewiththeother.

2.2Howtodifferentiateaconclusionfromitspremise/s

Argumentsusuallycontainindicatorwordsthatprovidecluesinidentifyingthe

premise/sandtheconclusion.

1.1.1.PremiseIndicators

Wordslike:Since,Because,Asindicatedby,Maybeinferredfrom,Owingto,Inasmuch

as,Inthat,Forthereasonthat,Giventhat,Seeingthat,As,For,…etc.

1.1.2.ConclusionIndicators

Wordslike:Therefore,Hence,So,Wherefore,Accordingly,Whence,Itfollowsthat,It

mustbethat,Thus,Asaresult,Wemayinfer,Consequently…etc.Thepositionofthe
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premise/sortheconclusionmaychange.Considerthese:

Ex-1-Sincetheuseofrecreationaldrugscanjeopardizethedevelopmentofthe

fetus;expectantmothersshouldneverusethesedrugs.

Ex-2-Thepreventionofpoliodeservesincreasedexpenditureintheyearsahead.

Notonlypolioaffectsunbornbabies,butthevirusstillimpingesuponthehealthstatus

ofalreadybornbabies.

InEx-1thepremisecomesfirstfollowedbytheconclusion.

InEx-2theconclusioncomesfirstfollowedbythepremises.

2.3RecognizingArguments

Notallpassagescontainarguments.Ingeneral,apassagemaycontainanargumentif

itpurportstoprovesomething;ifitdoesnotdoso,itdoesnotcontainanargument.

Twoconditionsmustbefulfilledforapassagetopurporttoprovesomething:

1-Atleast,oneofthestatementsmustclaimtopresentevidence/reasonand

2-Theremustbeaclaim thattheallegedevidence/reasonsupportsorimplies

something-thatis,aclaimthatsomethingfollowsfromtheallegedevidence.

Itisnotnecessarythatthepremisespresentactualevidenceortruereasonsnorthat

thepremisesactuallysupporttheconclusion,butatleastthepremisesmustclaimto

presentevidenceorreasonandtheremustbeaclaim thattheevidenceorreason

supportsorimpliessomething.

The1stcondition-expressesaFactualClaim,thatis,thetruthorfalsityofthepremises.

The2ndcondition-anInferentialClaimwhichistheclaimthatthepassageexpressesa

reasoningprocessorsomethingfollowsfromsomething/somethingsupportssome

thing.

Forfactualclaim,weask“Arethepremisesalltrue?”

Forinferentialclaim,weask“Dothepremisessupporttheconclusion?”

Non-argumentExpressions

Passagesthatlackaninferentialclaim arealsocalledUnsupportedAssertions.They
arethusnon-argumentexpressions.Theseinclude:

1.Warnings
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Ex-1-Watchoutthatyoudonotsliponthemud.

2.PieceofAdvice

Ex-1-IsuggestyoutakeLogicduringyourfirstyear.

Thesetwocouldserveastheconclusionofanargument,butintheirpresent

form/contextthereisno claim thattheyaresupportedorimpliedbyreasonsin

evidence.Thus,thereisnoargument.

3.StatementsofBelief/Opinion

Theseareexpressionsofwhatsomeonehappenstobelievein/thinkinacertaintime.

Ex-1-Ithinkanationlikeours,withitshighmoraltraditionshasafurtherresponsibility

toknowhowwebecomeinvolvedintothisconflict,andtolearnthelessonsithasto

teachusforthefuture.

4.Report

Itconsistsofstatementsthatconveyinformationaboutsomesituation/event.

Ex-1-Abombexplodednearnationalmuseum,injuring25peopleandcausing

millionsofbirrsdamagetothenearbybuildings,policesaid.Apolicestatementsaid

the9000-birrbombwaspackedintoabaskethiddeninthebackofastolencar.

Here no inferences are drawn and the passage merelycontains a series of

informationalstatements.

5.Illustration

Itconsistsofstatementsaboutacertainsubjectcombinedwithareferencetooneor

morespecificinstance/sintendedtoexemplifythatstatement.Itisoftenconfusedwith

argumentsbecausemanyillustrationscontainindicatorwordssuchas“thus.”

Ex.1.Mammalsareanimalsthatnourishtheiryoungwithmilk.Forexample,cats,

dogs,goats,monkeysandhumansaremammals.

Ex.2.Chemicalelements,aswellas,compounds,canberepresentedbymolecular

formulas.Thus,oxygenisrepresentedbyO2,sodiumchloridebyNaClandsulfuricacid

byH2SO4.

Ex.3.Wholenumberscanberepresentedasfactions.Thus,2canberepresented

as8/4and5canberepresentedas15/3.

N.B.Sometimesexamplesaregivennotmerelytoexplainbuttosupport/provide
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supportforathesis,inwhichcasethepassagebecomesanargumentandnotan

illustration.

Considerthis:

Ex.1.Yousaidthatnomammalcanfly,butthatisuntrue.Atleastonemammal

haswingsandcanfly.Forexample,batsaremammals.

6.ConditionalStatements

Thisisan“if…,then…”statement,takenbyitselfcanneverbeanargument.Every

conditionalstatementismadeupoftwostatements.Thecomponentstatementthat

immediatelyfollowsthe“if”iscalledtheAntecedent,andtheonefollowingthe“then”is

calledtheConsequent.

If…...then………………………..or

………………………..if……………………………..

Ex.1.IfGalgaloworkshard,thenhewillgetapromotion.Thisstatementmerely

assertsthatifGalgaloworkshard,thenhewillgetapromotion.So,

a)Itdoesn’tassertthatheworkshardand

b)Itdoesn’tassertthathegetsapromotion.

Bycontrastconsiderthis:

Ex.2.IfGalgaloworkshard,thenhewillgetapromotion.

Galgalohasworkedhard.

Therefore,Galgalowillgetapromotion.

Heretheconclusionisassertedonthebasisofthepremises.Sothestatementisan

argument.Whilenoconditionalstatementisanargumentbyitself,itcanserveaseither

thepremiseortheconclusion(orboth)ofanargument.

Ex.3.Ifcigarettecompaniespublishwarninglabels,thensmokersassumetheriskof

smoking.

Cigarettecompaniesdopublishwarninglabels.Therefore,smokersassumetheriskof

smoking.

Therelationshipbetweenaconditionalstatementandanargumentcanbesummarized

as:
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a)Asingleconditionalstatementcan’tbeanargument,

b)Aconditionalstatementcanserveaseitherthepremiseortheconclusion(or

both)ofanargumentand

c)Theinferentialcontentofaconditionalstatementmaybere-expressedtoform

anargument.

ConditionsinConditionalStatements

Conditionalstatementsexpresstherelationshipbetweennecessaryandsufficient

conditions.

 ‘A’issaidtobeasufficientconditionfor‘B’whenevertheoccurrenceof‘A’is

allthatisneededfortheoccurrenceof‘B’.

Ex.1.IfIamstabbedbyadagger,thenascarwillappearonmyskin.(Sufficient

conditionforascarcanappearitIamstabbedbyabayonet,ifIamburntwithafire

orifIamshotbyagun)

 Ontheotherhand,‘B’isanecessaryconditionfor‘A’whenever‘A’can’toccur

withouttheoccurrenceof‘B’.

Ex.1.If“X”isanuncle,then“X”isamale.(Necessaryconditionforonetobean

uncleisonemustbeamale)

Ex.2.Ifwaterneedstobechangedintoanice,thenthetemperatureshouldbe

reducedbelowzerodegreeCelsius.

7.Explanations

These are a statement/group ofstatements intended to shed lighton some

phenomenonthatisacceptedasamatteroffact.

Everyexplanationconsistsoftwodistinctcomponents:theExplanandum andthe

Explanans.

Explanandum:thestatementthatdescribestheevent/phenomenontobeexplainedand

Explanans:thestatementthatpurportstodotheexplaining.

Considerthisexample:

Ex.1.Theskyappearsbluefrom theearth’ssurfacebecauselightraysare

scatteredbyparticlesfromtheatmosphere.

Theintentionofthisexampleistoexplainwhytheskyappearsblueandnottoprove
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thatitappearsblue.So,itisnotanargument.

Argument Explanation

Premise/s-AcceptedFact/s Explanans
Claimedtoprove Claimedtoexplain

Conclusion Explanandum-AcceptedFact/s

Butmanyexplanationscanbere-expressedtoformanargument.

Ex.2.Lightraysfrom thesunarescatteredbyparticlesintheatmosphere.

Therefore,theskyappearsbluefromtheearth’ssurface.

Onelastexample:Ex.3.Thedinosaursareextinctbecausealargecometstruckthe

earthsome6.5millionyearsago,loftingacloudofdustintotheskyandblocking

sunlight,thereby suppressing photosynthesis and… drastically lowering world

temperatures.

(Explanation-soacceptedfactwhichisscientific)

But:Ex.4.“Threescientificevidenceshavebeenofferedfortheextinctionofdinosaurs.

First,agloballoweringintemperaturecausedthetestesofmaledinosaurstostop

functioning.Second,certainfloweringplants(namely,angiosperms)evolvedafterthe

dinosaursevolved;theseplantsweretoxicfordinosaurs,whichatethem anddied.

Thirdly,…”(Argument-PremisesprovetheConclusion)

2.4TypesofArguments

Argumentscanbedividedinto two groups:DeductiveandInductiveArguments.

ADeductiveArgument:istheoneinwhichthepremise/sareclaimedtosupportits

conclusioninsuchawaythatiftheyareassumedtrue,itisimpossibleforthe

conclusiontobefalse.Insuchargumentstheconclusionisclaimedtofollow

necessarilyfromthepremise.

Ex.1.Allfruitsarebeverages.TP
OrangesarefruitsTP
So,orangesarebeverages.TC

Ex.2.Allmammalsarevertebrates.TP

Allhumansaremammals.TP

Therefore,allhumansarevertebrates.TC

Ex.3.Allsaleswomeninthissupermarketarehospitable.TP
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Marartuisasaleswomaninthissupermarket.TP

Therefore,Marartuishospitable.TC

Inthesethreeargumentstheconclusionfollowsfromthepremiseswithstrictnecessity.

So,theargumentsaredeductive.

AnInductiveArgument:isanargumentinwhichthepremiseareclaimedtosupportto
conclusion insuchawaythatiftheyassumedtrue,thenbasedonthatassumptionitis
improbablethattheconclusionisfalse(thatis,itisprobablethattheconclusionistrue).In
theseargumentstheconclusionisclaimedtofollowonlyprobablyfromthepremises.
Considertheseexamples:

Ex.1.Thevastmajorityofthesaleswomeninthissupermarketarehospitable.TP

Obseisasaleswomaninthissupermarket.TP

Therefore,probably,Obseishospitable.TC

Ex.2.80orangesselectedatrandomfromabasketcontaining100orangeswerefound

toberipe.TP

Probably,allthe100orangesareripe.TC

I- Theseargumentsareinductivebecausetheoccurrenceoftheconclusionis

basedonprobable/improbableconditions.

SubcategoriesofDeductiveArgument

A)Argumentsbasedonmathematics

These are argument in which their conclusion depends on some purely

arithmetic/geometriccomputation/measurements.

Ex.1ashoppermightplacetwoapplesandthreeorangesintoapaperbagand

concludethatthebagcontainsfivepiecesoffruit.

B.Anargumentfromdefinition

Anargumentinwhichtheconclusionisclaimedtodependmerelyuponthedefinition

ofsomewordorphraseusedinthepremisesorconclusion.Somemightarguethat

Michaelismendacious,itfollowthathetellslies,orthatbecauseacertainparagraphis

prolix,itfollowsthatitisexcessivelywordy.

C)CategoricalSyllogism

Thisasyllogism inwhicheachstatementbeginswithoneofthewords“all”,“no”or

“some’.
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Ex.1.Nocatsaredogs.TP

Nodogsaremammalsthatcanfly.TP

Therefore,nocatsaremammalsthatcanfly.TC

D)HypotheticalSyllogism

Thisisasyllogismhavingaconditionalstatementforoneorbothofitspremises.

Ex.1.Ifyoutresspasscampuscompoundillegally,thenthecampuspolicewillcatch

you.TP

Ifthecampuspolicecatchyou,thenyouwillfacedisciplinarypenalty.TP

Therefore,ifyoutresspassthecampuscompoundillegally,thenyouwillface

disciplinarypenalty.TC

Ex.2.Ifastonescratchesglass,thenitisharderthantheglass.TP

Stonescratchesglass.TP

So,stoneisharderthanglass.TC

E)DisjunctiveSyllogism

Thisasyllogismhavingadisjunctivestatementofan“either…or…”statementforoneof

itspremises.

Ex.1.Eitherbreachofcontractisacrimeoritisnotpunishablebylaw.TP

Breachofcontractisnotacrime.TP

So,breachofcontractisnotpunishablebylaw.TC

II- SubcategoriesofInductiveArgument

A)ArgumentsfromAnalogy

Thesearetheonesthatdependontheexistenceofanalogybetweentwothings.

Ex.1.Abebe’s2006modelChevolorethasluxuriousseats,anexcellentgasmileageand

acomputerset.TP

Matiyas’s2006modelChevolorethasluxuriousseats,andanexcellentgasmileage.TP

Probably,Matiyas’sChevolorethasacomputerset.T/FC

B)InductiveGeneralization
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Thisisanargumentthatproceedsfromtheknowledgeofaselectedsampletosome

claimaboutthewholegroup.

Ex.1.10applesselectedatrandomfromabasketcontaining100appleswerefoundto

beripe.TPprobably,alltherest90applesareripe.FC

C)ArgumentsbasedonSigns

Ifsignsliketrafficsymbolsareplacedormisplacedfrom therightposition,thenthe

conclusionrestsonchancesofprobability/improbability.

D)ACausalInference

1)Itunderliesargumentsthatproceedfrom theknowledgeofacausetothe

knowledgeofaneffector

2)Itunderliesfromtheknowledgeofaneffecttoknowledgeofacause.

Ex.1.Abottleofwinewasaccidentallyputinthefreezer.Therefore,thebottleofwine

hadbeenfrozen.(CausetoEffect)

Ex.2.Ihavetastedapieceofchickenandfounditdryandcrunchy.Therefore,the

chickenhadbeenovercooked.(EffecttoCause)

2.5EvaluatingArguments

DeductiveArgument

Everyargumentmakestwobasicclaims:aclaim thattheevidenceexistswhichis

calledfactualclaim andaclaim thattheallegedevidencesupportssomething

(somethingfollowsfrom theallegedevidence).Themostcrucialofthetwoisan

inferentialclaim becauseifthepremisesfailtosupporttheconclusion(thatis,ifthe

reasoningisbad),anargumentisworthless.Thus,wewillalwaystesttheinferential

claim first,andonlyifthepremisessupporttheconclusionwillwetestthefactual

claim.

Therearetwotypesofdeductiveargument:ValidandInvaliddeductivearguments.

I. ValidDeductiveArgument

Thisisanargumentsuchthatifthepremisesareassumedtrue,itisimpossibleforthe

conclusiontobefalse.Insuchacase,theconclusionfollowswithstrictnecessityfrom

thepremises.

II InvalidDeductiveArgument
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Thisistheonesuchthatifthepremisesareassumedtrue,itispossibleforthe

conclusiontobefalse.Heretheconclusiondoesnotfollowwithstrictnecessityfrom

thepremises.

Mindyou!First,thereisnomiddlegroundbetweenvalidandinvalidarguments.Assuch

thereareno“almostvalid”or“almostinvalid”arguments.Second,thereisonlyindirect

relationshipbetweenvalidityandtruth.Foranargumenttovalid,itisnotnecessarythat

eitherthepremises/conclusionorbothbetrue,butmerelythatifthepremisesare

assumedtrue,itisimpossiblefortheconclusiontobefalse.

SCENARIOS VALID INVALID

Truepremise
TrueConclusion

Allwinesare
beverages.TP
Gouderisawine.TP
Gouderisa
beverage.TC
SOUND

Allwinesarebeverages.TP
Gouderisabeverage.TP
So,gouderisawine.TC
UNSOUND

TruePremise
FalseConclusion

NON-EXIST
Becauseindeductive
argument,tobe
validifpremiseassumed
truethe
conclusionnecessarily
needstobetrue.

Allwinesarebeverages.TP
Orangejuiceisa
beverage.TP
So,orangejuiceisawine.FC
UNSOUND

Falsepremise
TrueConclusion

Allwinesaresoft
drinks.FP
CocaColaisawine.
FP
So,CocaColaisasoft
drink.TC
UNSOUND

Allwinesarewhiskeys.FP
Gouderisawhiskey.FP
So,gouderisawine.TC
UNSOUND

Falsepremise
Falseconclusion

Allwinesare
whiskeys.FP
CocaColaisawine.
FP
So,CocaColaisa
whiskey.FC
UNSOUND

Allwinesarewhiskeys.FP
CocaColaisawhiskey.FP
So,CocaColaisawine.FC
UNSOUN

III.SoundnessandUnsoundnessofArguments

ASoundArgument:isadeductiveargumentthatisvalidandhasalltruepremises.

Everysoundargumentbydefinitionhastrueconclusion.Itismeanta“good”deductive

argument.

ASounddeductiveArgument=Valid+AllTruePremises
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InductiveArgument

Here,thepremisesareclaimedtosupporttheconclusionwithcertaindegreeof

probabilityorimprobabilitydependingonthestrengthorweaknessofthereasoningor

presentedevidence.Therearetwotypes:StrongandWeakinductivearguments.

I. StrongInductiveArgument

Itistheonesuchthatifthepremisesareassumedtrue,thenitisprobablethatthe

conclusionisfalse.

WeakInductiveArgument

Itistheonesuchthatifthepremisesareassumedtrue,thenitisnotprobablethatthe

conclusionisfalse.

SCENARIOS STRONG WEAK

Truepremise
TrueConclusion

AllpreviousAmericanpresidents
weremen.
Therefore,probablythenext
Americanpresidentwillbeaman.
COGENT

AfewAmericanpresidentswere
Federalists.
Therefore,probablythenext
Americanpresidentwillbeaman.

UNCOGENT

TruePremise
FalseConclusion

NONEEXIST

AfewAmericanpresidentswere
Federalists.
Therefore,probablythenext
Americanpresidentwillbea
Federalist. UNCOGENT

Falsepremise
TrueConclusion

AllpreviousAmerican
presidents
weretelevisiondebaters.
Therefore,probablythenext
Americanpresidentwillbea
televisiondebater.
UNCOGENT

AfewAmericanpresidentswere
Libertarians.
Therefore,probablythenext
Americanpresidentwillbea
televisiondebater.UNCOGENT

Falsepremise
Falseconclusion

AllpreviousAmerican
presidents
werewomen.
Therefore,probablythenext
Americanpresidentwillbea
woman. UNCOGENT

AfewAmericanpresidentswere
Libertarians.
Therefore,probablythenext
Americanpresidentwillbea
Libertarian.UNCOGENT

II. CogencyandUncogencyofInductiveArguments

ACogentInductiveArgument:istheonethatisstrongandhasalltruepremises.Itisan

inductiveanalogyofasounddeductiveargument.Itismeanttobe“agood”inductive
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argument.Theconclusionofeverycogentargumentisprobablytrue.

Cogent=Strong+AllTruePremises

Thereisadifferencebetweensoundandcogentargumentsinregardtotruepremises

requirement.Inasoundargumentitisonlynecessarythatthepremisesbetrue.Ina

cogentargument,ontheotherhand,thepremisesmustnotonlybetrue,theymustalso

ignoresomeimportantpieceofevidencethatoutweighsthegivenevidence.

UncogentArgument:fallsintooneofthefollowingthreecategories:

a)Itisstrongbuthasatleastone(more)falsepremise/s.

b)Itisweakbuthasalltruepremises.

c)Itisweakbuthasatleastone(more)falsepremise/s.


