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1. Give the standard definitions of the following notions:
a. Logical consequence (4 & &) (5 points);
b. Logical equivalence (i #i ¥ i) (5 points)
. Truth-functional connectives (Ji{fi & $t 3%3) (S5 points):
d. Closed sentence (4 4138 &) (5 points)
2. Decide the truth values of the following statements. (2 points each)
(1) Ifan argument is invalid. then at least one premise of the argument must be
false. (ko £ — B8 2t + RIBCAEE D A — IR AR - )
(2) All sound arguments are valid. (P 47 £ & # 3% SE 40 & A 20 41)
(3) Ifall the premises and the conclusion of an argument are faise, then the
argument must be invalid. (ko e — 83364 #45 A1 Hefo 46 4T A {50 A%
Kok Bk =)
(4) No true sentence can logically imply nny false sentence. (3 #7 — A7 8935
8 R T L B ST FIB 4«
(5) A sound argument must have true concl lusion, (G

)
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(6) When the conclusion of an argument i nu\okm}y that argument need not
1R KR A )

ctory pmnm or inconsistent premises,

JERTHRET - B R A A ¢ )

ry sentence. (48 &) F4F & 5 £

y tautology is logically implied by e
BEE 42 S N )
conclusion is identical with 011 of its premises is
— A A 2 )
(10) There are 16 different truth functions for two arguments. (—
) 4 = J 2+ )
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3. Translate the following sentence into symbolic form: (S points for each)

(1) You are not permited to enter if you are not accompanied by an adult. (4 3£ % % &
AAEAE 7R 4 A 6+ ) (A You are accompanied by an adult; P You are
permitted to enter.)

(2) 16s trse that either all logic students are logical or they are all unpopular: (38 A
B0 HA R AR B KRR MR ) (LetSx="Xisalogic

student’ ‘i popular™.)

“x.is logical® and Py

(3) Everything that is loved by John is loved at least by someone. ( & — {81 &1 & % &)
REMEVRNEAMES - ) (Let Lxy ="“x loves y™; j = "John; Mx = “X is a
human being”. )
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(4) Everyone loves someone, but not vice versa. (AT E £ 5 — WA 25
27 #K) (Let Ly = “x Toves y

§ M = X i @ human being”)

4. Prove that the following arguments are valid. using whatever method you know
(10 points each.)
a. 1 (y)~By 5 ~(3x)Ax
2. (30[Ax & (Y)By = Caa)] /- (3x)3y)Cxy

b 1 (x)-Cx v~Bx)
2.(32)(Az & Cz)
3.)~Ay=Dy) 5By /(D2

5. Prove that the following sentences are theorems. (10 poiats ea
4 ((F)Fz > Ga) 5 (3)(Fx > Ga)

b, (x)(EYRxy = (w)(FwRwu
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