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Section 1.3 contains the bread and butter of symbolic logic, and thus very useful in math, in
computer science, and if life. Key words here are: conditional proposition, converse, biconditional
proposition, DeMorgan’s Laws of Logic, negation of conditional propositions, contrapositive, and

logical equivalence. \
JillS Answen

1. (Fill in the blanks. ) Let p and ¢ be propositions. Then the proposition of the form

p — g |is called a aoyld;‘l’t\o nal proposition

where p is called the h Y PO'H'\ﬂ $/S , g is called the OOhCI usilan ,
and its truth table is: J

i q [P —> ¢ Explain in your own words why p — g is true when p = F,
TIT T \§f +he kapoﬂesis Is —@;JS{) +hen T wake
TIF| E no 4ssevtion abyut what will happen nod.
F|T T £x] If 'l‘oda-tb tf Frida v-H-cnIﬂ?V( 4¢u'i&, \
FIF T So... tf todaun 1sp4 é‘,'r,a ... Thaveut said

AW THING abput what T 1 W oot olD.

2. Let p=F, ¢=T, and r = T Determine the truth values of the propositions below.
(a) pVg—>r F @VT)—VT‘ = T‘-'?T =T
(b) p—~(gAr)Vp ;Ej [since hypottesis s F. T dynt lock angy ‘Fuﬂ-iur.)
©p—q z2F5T =

3. Let p: The bird is a raven. and ¢ : The bird is black. The following table lists sentences in
English that are equivalent to p — g.

short-hand example

if - then If the bird is a raven, then the bird is black.

only if The bird is a raven only if the bird is black.

when When a bird is a raven, the bird is black.

necessary condition | A necessary condition for a bird to be a raven is that the bird be black.
sufficient condition | A sufficient condition for a bird to be black is that the bird is a raven.

Rewrite the sentences below in the form of an If-then sentence.

(a) Today is Friday only if we have a quiz.

{f -’-odmé is FVT%S)W we have A?,u.'zl'-
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(b) When it is cold, my car won’t start.

(c) A necessary condition to enroll at Hogwarts is that you are a witch or wizard.

| You envoll at Hnswaﬂ-s, Han you art 4 witch o wizard,

(d) A sufficient condition to have experienced frequent earth quakes is to be a resident of
Oklahoma.

1f you are & residet of Oclahoma, then you have experienced
-'?ye%eui' earth guakes.

4. ( Fill in the blanks. ) Let p and g be propositions. Then the proposition of the form

p < ¢ |[is called a bi conditional proposition.

with truth table;

Plg|p «<— ¢q Give an equivalent formulation of the bicon-
ditional proposition in terms of the condi-
T T tional proposition.
T|F F
=4) A (q=p)
F|F T

5. State De Morgan’s Laws for Logic.

> _’(PMT)E 1P V--M}

W

@-,(PVCD ap A -17/
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6. Use De Morgan’s Laws for Logic to write a sentence in English equivalent to -(pV q) if p :
Hermione studies a lot. and q: Ron isn’t serious.

Hexmisne doe, ers—lud‘j much and Ron is serious.

7. State the negation of p — ¢ symbolically (using A) and explain how you know you are

correct. ) : DWQ%M%U CLQOk % ‘Hf‘-L
(p9)z PATY Hckh values of bath 2vpressions

ave e Sandt .

8. Write the negation of the statement: r : If Donald Trump is elected President, David Brooks
will eat his shoe.

Donald Trimp 15 elocled Presidant one David Brosks dogn't
26t his shoe-

9. Write the converse of the proposition r above.

LF D.Brasks eals his shoe, Hen Donald Trump hecornes Presidend .

10. Write the contrapositive of the proposition 7 above.
1f D.Brooks duoesnt e« his Shoe) Fhen D Trusmp 15k +
elecked President.

11. How would you convince another student that a conditional proposition is equivalent to its
contrapositive and not equivalent to its converse with appealing to a truth table.

Pick & conditional proposition Hhat 1s dbvieusly Hrue and 1snf
hicendtional.

Bx] V& 7|, then x70.  Obviowsly trut..

Convew: f x7o ) -Hen x71. Obviouslg %J& :

cowhapess 1F X2 0 Hhen X&| . Obviowdy H.



