Lecture 3

Zohaib



Rules for eliminating
implication

* Rule 1: Modus ponens (MP) (Latin name)

 Example:
— It rained.
— If it rained, then the street is wet.

— Therefore
 The street is wet.
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Rules for eliminating
implication

* Rule 2: Modus tollens (MT) (Latin name)

 Example:
— If it rained, then the street is wet.
— The street is not wet

— Therefore
e |t didn't rain.
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Activity

p—(qg—r),p, 1k g

1 p — (q — r) premise
2 P premise
3 - premise
4 q— 7T —e 1,2
D = MT 4.3
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Rule of implies
introduction

* To Add an implication to your proof
— You suppose p

— Verify g based on the given premise or any other
already verified result

— Obtainp —> ¢

— This is done in a closed rectangle

—1.
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Ot s W NN -

—q — —p premise

p assumption
—=p -1 2

——q MT 1,3
p— g —12—4
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Activity

p—qEpAT —qgAT

B

-] & Ot = W N =

D —q premise
pAT assumption
jz Aeqp 2

r Neg 2

q —e 1,3
qgAT A1 D, 4
pAr —qgANr —12—6

Formal Methods



Activity 1

pANg—rEp—(¢—r)

1 pANq—T premise

2 . assumption
3 q assumption
4 pAq Al 2,3

5) r —e 1,4

6 q— 7T —13—5

7 p—(qg—r) —i2-6
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Activity 2

p—(qg—=r)FpAg—r

J O Ot = 0w N =

p — (¢ — r) premise
pAq assumption
D Ne1 2

q Aey 2
q—T —e 1,3

r —e 0,4
pANqg—T —12—06
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Equivalent Formulas

pANg—rFEp—(¢g—r)
p—(qg—=r)FpAg—r

 The two formulas are equivalent to one
another

pANq—r--p—(q—r)
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