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1. Construet a truth table for “(A and B) or [( not 4) and (not 4)].” Each connective should get its own

colurmn (i.e. don't skip st-c]:ﬂ],m @
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2. Give the two logically equivalent forms of A — B. (1) vyl B = wet A {m;_apﬂlh\g)
(@) (oth) on B
3. Suppose A = B is a true stalement. What can we say about the truth value of B?
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4. Blale the logical form of the following. Clearly indicate your choices for 4, B, ste. (Remember, 4, I,
ele. must be true / false all by themselves. So, for instance, A cannot be “hraadﬁtw-ks’“ bt it mlght
be “T ordered breadsticks.”) Q
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{b) When it is overeast Bﬂ]&ﬂp o fishing on the Gallati
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{c) When t@w through the Earth's shadow, we see a lunar eclipse.

A 8 ('F:Er B‘"
d) Tt is not true that, whenever the Boston Red Sox go to the World Seri se, A
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5. Formally (i.e., using A's, B, ete.) write the contrapositive, the converse, and the negation of 4 = B,
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6. State the negation of each of the following.
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(e) A <= B. (Tip: Rewrite this as “l:..‘l—i- ) and (B = A)" and use DeMorgan’s Law... this is
a good exercise, drm’t Just look it l:l
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7. Compare the theorem *on two conelusions” with the theorem on “or in the conclusion”
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(b) Give an English examples sensel Ko
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op 9. Give the negation of 9 < z < 15. (Hint: thatsshoﬂhandforammpoundatatmtwﬁh“amﬂ”asa
connective, )
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10. Suppose “When & student takes a test 1o malk class, m;"e;mer_—mm g o oYL ¢ -y e, g

arithmetie,” is true. What can be deduced from the following additional facts? A j( g ¢ \
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(a) A student takes a math test but does not bring a ealeulator.
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(b) A student does not bring a calculator, and s/he is good at arithmetic.
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{c) A student who is good at arithmetic brings a calculator to her math test.
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11. Give the logically equivalent form (nol the name of the form) that we studied:
(8) A= (Band C) & L.E. }g A >B ond ADCT ("dwo cmc,ﬂ.u.&w“)
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13. State the contrapositive of the following {mphfywmfﬂ gm ptLt_m. :Fr\ d_mm
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14. State the converse of the following (simplify as much as possible):
[a) "[E a funclion is harmaonic, then it satisfies the Cauchy-Riemann equations.”

'»l: #i "“ﬂe'l‘\?.g\.u G‘-’*"’:\\j R'ﬁlmh'\ +GM d‘ e h-'\'lMM¥L

(b) “If today is not Saturday, then tomorrow is not Sunday.”

"\!F ,}momm h-J! jtmzln.n ra"&tv\ «-Lnrjﬂz:} s wel Sa.lu.!\&cx,:j .

15. Prove using a truth table. Include a column for each connective (i.e. no shorteuts). = \_‘m
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16. Contradictions: \-/

(a) Define “contradiction.” ,E;(J.Lm Mol is Dalae win ol Apw® of 1 JAM-J“'\ dalde.

(b) Give a simple example of a contradiction.
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17. Tautologies: -~
(a) Define “tautology.” A v}‘:Lll_q M»\‘ll 4(,4_% s ‘_‘Au.( A a..M AfriadS df -Cb l“\-"\'l'p\
Ll

(b) Explain why “x > 3 = 2 > 9" is NOT a tautology.
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18. Give a common-English example of the form “H — ” for which the converse is false but “IJ —= ("
is true.
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19. Suppose the following zentence i true.
“Thoughtful eollege sindents vote on election day.”

(a) State the logical form of the sentence. Also, clearly indicate what egch-aemponen‘s iA,B, eixr}
stands for.

%
M Ao " uvew e &{\ L:l—ol:_l \P\ ond B = ~
E Ao “{ a Iﬁd\.)u\-t '““-~—q.____.-"'/
RO of

W'tmtcanbe dcdueedlfthe[nlluwmgfansmkminnddﬂiontathemnt&megiven
B‘t the beginning of this problem? (“Nothing” is a valid respanse.)
i- You are a college student, and you do not ml.e on electioy day.
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ii. ﬁ:ummt aﬁmughtfi.l] college student.
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iv. You vote on election day, but you are not & college student. T'LQUJ e Ca
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20. To the right of each of statement below, give the logical form of the statement. Use the following
associalions throughout this problem:

Ads “|z| = 3"
Bis “f(z) > 17

(a) lz| =3 = f(z) > 1
A= B

(b) flz) <1=>|a| <3
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(€ flz) 21 = |z| =3

B = &

(d) |z| < 3or f(z)>1
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(&) fla) <1 =zl 23
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(f) Which parts of (a) through (&), if any, are logically equivalent forms of “A = 57"
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21. Suppose you arc given that “A == (B or C)" is true.
{a) Does this tell us that both B and C are truc? Explain.
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(b} Does this tell us that af least one of B or  is true? Fxplain.
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