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(£8- : H3E)
(1) —AJ5E(declarative sentence ) {J{E A True 5i(;2 False % Fyi1/e ( proposition )
B RO (statement )
(2)
(i) —f{EerRE K F True A LA Fy HHE (tautology ) B E #H ( theorem )
(i) —{EanRE7k 2 Fy False - RIIfEILanRE f5r )& (contradiction )
(iti) —{EarEE AR True ~ HHHE F False
At apE Ry nlms e Y (satisfiable ) B/2{ %84 (contingency )

(&)

1. (10%)Which of the following is NOT a proposition ?
(a) The Earth is flat. (b) 2+2=4. (c¢) x+5=10. (d) The sky is blue.
(114 R 10 57 )

(%] (o)

(&)

Suppose that the domain consists of all propositions. Express the following
statement using logical operators, predicates, and quantifiers.
The conjunction of two tautologies is a tautology.

(HTARKETLS 73)

[##]: True

4 p B g 5 tautologies
= p Fy True H g £ True
= pAgq ks True

Fir A p A q B tautology
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(£8- :pimplygq #38)

(1) implication /¥ BLgY ¢

() p Fs True H g Fs True » Al p — q Fy True
(ii) p /% False » Al p — g £ True
(iii) p &y True H ¢ /5 False » Il p — g /% False

) poqFER —pve FEKR —qg>-p

(3) implication WEH] 4 ¥ ¢

p—> q WIEEHITE ¢
() E#EE2E (direct proof) :
5% p ks True » 55609 g Ky True
(i) 8L (indirect proof) :
{E&% q £y False » 5580 p J False
(i) T /E2EE (proof by contradiction ) :
{EE% p Ko True [f HARGE g &y False » REHFIEEER

(4) implication Il JH b ¥ ¢

p—> q IERTTE
HEr p Ky True > QAT DAEREE g 78 Fs True
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(&)

[5 points] Select the true statement below. Suppose you do not know what my favorite
number is (but you do know that 31 is a prime).

(a) If 31 is prime, then 31 is my favorite number.

(b) If 31 is my favorite number, then 31 is prime.

(c) 1£ 31 is not prime, then 31 is my favorite number.

(d) 31 is my favorite number or 31 is prime.

(e) 31 is my favorite number or 31 is not my favorite number.
(111 SWEREHS 77)

(] :
(a) False (b) True (c)True (d) True (e) True

(&)

Determine which of the following propositions is false: (8%)
(A) 1+1=3 ifandonlyif 2+2=3.
(B) If it is raining, then it is raining.
(C)If 1<0,then 3=4.
(D)If 1+41=2 or 1+1=3,then 2+2=3 and 2+2=4.
(E) None of the above.
(112 R EET 240 8 57 )

(%] : (D)




(&)

Which of the following propositions is equivalentto "—p — g " ?
@—g—>—p (b)=pv—-g (©)=gvp (d=g—>p
(111 P T 2 57 )

(/%] : (d)
—pP>q=—g—>p=pvq

(&)

(24%, 3% each) True or False. (No proof needed.)

1 0 1 O] . 5Pl
(b) The Boolean product of L J and [ } is { }

11 11
(110 5FRET 3 57)

[FE]:
S A= [ai/] ,B= [bl.j] RE = I:CU:| By nx n BNARARRE P
EF A Bl B YFRA3EE Boolean product £y

(40 B), =((A), A(B); )V ((A)s A(B),, ) V-V ((A), A(B),)

1 1] [(AADvV(AAD AA0)V(AAD| |1 1

1 0] [1 0] 10
ﬁﬁuL 1}6{1 1}:{1 1}
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(&)

n is an integer
Show that if 7’ +5 is odd , then # is even using
(a) (5%) a proof by contraposition.
(b) (5%) a proof by contradiction.
(111 FIEET 1043 ~ 106 FIEET 10 43)

(GELEDE
(a)
CHGE o AR Al + S AR
SHEHEKkeEZ > JwEn=2k+1

nw+5=02k+1) +5

=8k*+12k* + 6k +1+5
=8k’ +12k* + 6k + 6

=2.(4k> +6k> + 3k +3) Fyfeigy

Brbln® +5 is odd, then n is even

(b)
R - 0’ +5 Bar o n BB
FIF &84
fEeas n A Ry flEL
= n fyEr
STFFEkeZ » En=2k+1

w+5=02k+1)+5

=8k +12k* + 6k +1+5

=8k +12k*> + 6k +6

- 2-(4k3 +6k> +3k+3)2.%%?§5£ » RIS |
Bt DL n B fE S




(&)

Prove or disapprove that given an integer n , if n’° +5 is odd, then # is odd.

(111 SR TRE10 43)
[f#] : False
§5&: K
Hin=2

—n*+5=2"+5=13 /& odd
HZEn=2-7% odd

(&)

8. (5%) Please use the method of "proofs by contradiction" combined with the
concept of resolution to complete the following proof, "A company has interviewed
three people A, B, and C, and the following three propositions are all true

(a) at least one of the three people is admitted,

(b) If A is admitted , but B is not admitted, C must be admitted,

(c) if B is admitted , C must be admitted

then we can derive the conclusion that C will definitely be admitted".

(113 B ZETHZE S 77)

(]

FIFP G

E2Z% C is not admitted.

R ()

= A or B are admitted.
Case I : A is admitted , but B is not admitted.
TR (b)
= C is admitted » FE4ETE |

Case II : B is admitted , but A is not admitted.

R (c)
= C is admitted * FE4E TG |



Case III : A is admitted and B 1s admitted.

FRIE(c)

— C is admitted * B4 TG |

Fr LA C is admitted.

(&)

(10%) Determine whether the following argument is valid or not valid with a proof.

Rainy days make gardens grow.

Gardens don't grow if it is not hot.

It always rains on a day that is not hot.

Therefore, if it is not hot, then it is hot.

(111 dERET 10 43)

CIDE

% p By rainy days H ¢ £y gardens grow H r £y it is hot

Rainy days make gardens grow 55 p — ¢

Gardens don't grow if it is not hot /5 —r — —g

It always rains on a day that is not hot £ —r — p

CR#49 H T485 T

This argument is of the form :

pP—q
—=r —>—q
—|l"—)p

Soar —>r




N B p— q B True

= —q — —p £y True —> (i)

FRIZ(DEL(ID)
= —r = —p £y True — (iii)
N By —r — p By True

= —p >r—>(1v)

FRPE (iii) B (iv)
= —r > r 5 True

FitPA the argument f valid

(&)

Four friends have been identified as suspects for an unauthorized access into a

computer system. They have made statements to the investigating authorities.
JNTE said "fHIE did it." §#4% said "I did not do it." HZE said "fd] P did it." #a] P
said "fHZ lied when he said that I did it." If the authorities also know that exactly

one is lying, who did it ?
A, JNIE
B. #H4
C. iz
D. faf P
E. &

(109 FHETS 57 )

[f#]): C

LR did it." Fy(i)
"ER4E did not do it." Fu(ii)
"fi] P did it." Fy(iii)

1-8




"HHE lied when fHE said that fof P did it." Fy(iv)
A Ry Ol A taA — \Efist

Case I : e/ Nocaiinn » HAMAGRES
= (i) ¥1(iv) & True
= HE lied £ True
= (et - EATE

Case II - ¥ EHgdsian - Hi SR EGE
= (iii)Ed(iv) /% True
= ffE lied £ True
= (et - EATE

Case III : /& fHE G - HAth AR EE
= (iii) & False H. (iv)Ay True » &
= FHE Y

Case IV © #5247 P 2fiai - HAth \SREEE
= (iv) Fy False
= ffE said that i P did it. % True H fH% lied £y False
= HESHER
= HEMEY H A P iy

Sra DA EEER - HEMEY





