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Chapter -2 Sets, Functions and Groups

Mathematics-11

Exercise - 2.5

Convert the following theorems to logical form and prove them by constructing
truth tables:

Q1 (ANB) =A'UB (BWP 2021, FSD 2022)
Solution: The corresponding logical formis : (paq)=: pv: g

pla|: P |:a | pag|:pvig . (prq)

T | T F F T F F

T | F F T F T T

F|T T F F T T

F|F T T F T T

Last two columns show that : (pag)=: pv: gand hence (AN B)' =AUB
Q2 (AuB)uUC=AU(BUC)

Solution: The corresponding logical form is( pvq)v r = pv(q v r)
plqglr| Pva | qvr (pva)vr pv(qvr)
T| T | T T T T T
T|T|F T T T T
T|F | T T T T T
T|F|F T F Ik T
F | T|T T T T T
F|T]|F T T T T
F|F | T F T T T
FIF|F| F F F F
Last two columns show that (pvq)vr=pv(qgvr)and hence

(AuB)UC=AU(BULC)
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Q3 (AnB)NC=ANn(BNC)

Solution: The corresponding logical formis (pAg)Ar=pA(qAr)
Pl gl r| PAD | QAT (pPAQ)AT PA(GAT)
T|T|T T T T T
T|T|F T F F F
TIF|T F F F F
T|F|F F F F F
F| T | T F T F F
F| T]|F F F F F
F|F | T F F F F
FIF|IF| F F F F
Last two columns show that (pAg)ar=pAa(qar)and hence
(AnB)NC=ANn(BNC)
Q4  AU(BNC)=(AUB)N(AUC) (MTN 2022)

Solution: The corresponding logical form is
pv(gar)=(pvag)a(pvr)

plql|r| Pvag | pPvr | qar pv(gar) | (pva)a(pvr)
T T | T T T T T T
T | T]|F T T F T T
TIF|T T b F i T
T|F | F T i F 1§ T
F| T | T T =N T s T
F| T]|F T F F F F
FIF | T F T F F F
FIF|F]| F F F F F

Last two columns show that pv(gar)=(pva)A(pvr) and hence

AU(BNC)=(AUB)N(AUC)
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