Logic and Sets
Mid-term exam 2021 (1h)

Name: QEM/MMEF

Exercise 1 (9pts)

Indicate for each of the following assertions if they are true (T) or false (F).
1. If 242=5, then Paris is in France T
2. London is in France if and only if 24+2=5
3. The negation of (p = ~q) VrispAgA (-r)

4. The negation of p < ¢ is —¢ < —p

5. The negation of [Vx € R,Vy e N3z e Ria+y+2>20rz—y—2 <0 is
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6. The negation (‘)f:[\f:r: €Z,,yeQuy=
7.¥92€R,IyeR,22+92=2. |
8. weRVyeR, 2 +y2=2 F

9. (p—q)—=>rer —>a;(—rq — —p) T

10. (A\B)\A=0 g
11 Ax@=4A =
12. {1} € P({0.1}) '
13.0CAxB (

14, AUB=B=AnB=0

15. {1} e {1,{2}} F

16. P(0) = {0}

17. I C = {0.{1,2}, {{1}}} then UC = {1,2,{1}}
18. Ax A= {(a.a):a€ A} [



Exercise 2 (8pts)

1. Show by contraposition that for any integer n > 1, n* —2n*+1 even implies n odd.
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2. Show by contradiction that there is no integer a,b € Z such that 16a + 4b = 3.
SUUU;C 3 o‘(g(—- 7 <Y, /((3 & &b

BRNNN AG o + 4b = 4l gt k) =3 wdh by
hgt b o= :‘/u_ H o o vtn }"4 b £ T wha g Yo & L , A
comtig f) eNan

3. Show by induction that for any n > 1, 1 x !4+2x2l4+..-+nxnl=(n+1)! - L
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4. Show that ANB=0< AU B° = B°. ) , ‘ |
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Exercise 3 (3pts)

Write the truth tables of (p — ¢) A—=(q — —p) and ((p = ¢q) = r}) = (pVr).
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