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Exercise series N°01

Exercise 1:
Let P, @ and R three propositions, prove that

1. PA(QVR)=(PAQ)V(PAR); PV(QAR)=(PVQ)AN(PVR).
22.P=Q=PVQ;P=>Q=PANQ;P=Q=Q=P.
Exercise 2:
1. Let A, B two sets in R, write using V, 3 the following assertions: A =0, ANB#0, AC B, AZ B.
2. Give the negation of the following assertions, Are these assertions true or false?
a) xreR, VyeR, z+y>0.
b) VxeR, JyeR, z+y > 0.
c) VeR, Vy e R, zy > 0.
Exercise 3: Let f: R — R is a function, give the contrapositive of the following assertions
1.Vx eR, f(z) >0=z <0.
2. ¥e>0, I >0, V(z,y) €R? (jo—yl<n=|f(x) - f)] <o)
3. VzeR, Yy eR, f(z)=f(y) =z=y.

Exercise 4:
Using the Contrapositive reasoning, show that

1. Let n be a positive integer, if n? is odd, then n is odd.
2. Vn € N, n is a prime number = n = 2 or n is odd.

Exercise 5:
By the Contradiction reasoning, prove that

1. V2 + /3 is irrational.
2. If n is the square of an integer, then 2n is not a square of an integer.

Exercise 6:
Using a counter example, show that the following propositions are false

1. Va,b € R, (a+b)? = a® + b%.
2. VneN,3n—4 e N.
3. Every even function is positive.

Exercise 7:
Using disjunction reasoning(case by case), prove that

LVzeR, |lz—1<z?—z+1.
2. Vn e N, % is an integer.

Exercise 8:
Prove by recurrence that

1. Yn € N, 4" 4+ 6n — 1 is multiple of 9.

2. VneN*, Y0 k(k+1)(k+2) = in(n+1)(n+2)(n+3).



