University of Batna 2

Faculty of Mathematics and Computer Science
Department of Mathematics

1st year of Mathematics Degree

Tutorial Series 01: Mathematical Algebra 1 — Year 2024/2025

.

Exercise 01

Using truth tables, show that:
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(P=Q)A(@=R)) = (P=R)

Exercise 02

Show that: Write the following propositions in another form:

(PANQ)= R

(PVQ)A(S=T)

(PAQ)A(PVQ)

Exercise 03

Let a, b, ¢ be real numbers. Write the negation of the following propositions:

l.a<land b>2
2. a+b=4o0ra—5b>6

3.a>—-2o0rb<5




Find which of the following propositions are true:

9.
10.

24 is a multiple of 8 and 3 divides 19.

. 24 is a multiple of 8 or 2 divides 19.

dreR, (r+1=0and x+2=0)

(GzeR, z+1=0)and (Fz €R, z+2=0)

.VzeR, (x+1#0o0rx+2+#0)

dJr e R*Vy e R* V2 e R*, z—zy=0

Yy e R*VzeR* y+2=0

Yy eR*VzeR* Az e R*, z—ay=0

Ja € R, Ve > 0,a] < e

Ve>0,3a €R, la—1]<e

Exercise 05

Let f:R — R be a function. Deny (negate) the following propositions:
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Ve e R, f(x)#0
Ve e R,y eR, f(x)=y
Ve eR, f(x) >0 = <0

VM >0,3A >0,Vz > A, f(z) > M

Exercise 06

1

2.

Show that if z,y € Q then z +y € Q.

Show that for all x € R,
lr—1] <z -2 +1.

. Let a,b > 0. Show that if
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1+b 1+4a
then a = b.

Let a,b € Ry. Show that if a < b then

a+b

a< <b and a<+Vab<b.

Show that for all n € N, n(n + 1) is divisible by 2.

(Hint: Consider two cases: n even and n odd.)




