Series of exercises 1 (questions marked * left to the students)
Exercise 01 :
Prove the following:.

) .vxy eR: |lx]—lyl| < Ix +yl

2)Vx;yER: Ve>0:xy < z—i + §y2 (it's called Cauchy's inequality with &:
3).(Wve>0:|x|<e)=>(x=0)

4oy eR: x|+ |yl < Ix+yl+ [x -yl

5.Ux+yl=Ix[+]yD) & (xy = 0)

6)VX1; X s X3 V13 V2 e o3 Yn € RE BT 29)? < Ty xP) By vD)
Exercise 02 :

Prove the following
1)VvVe>0; EInEN*:O<%<e.

vy ER: (x <y) = (E(x) < E(¥))
3V, yERE(X)+E(W) <E(x+y)<Ex)+E(y)+1
4).Vx eER:—1<Ex)+E(—x)<0

x+y+x—yl

5).Min (x;y) = “y%’c—y' sMax(x;y) = >

6).vn € N*; Vx € R: E (E(”x)) = E(x)

n

specify if possible sup,.inf,.max,.min, for each set of the following :

a) A ={2nn+1 ;nEN*}. c*) C ={%+% meN,me N*}.
b)Bz{ﬁ;xeR}. d*) D={—2<x+§<2;xeu«*}.

Exercise 03 :

1) Prove that:

a) If the natural number n is not a perfect square then \/n is irrational
bif)re Qand x € Qthenr + x & Q.

c)lfr € Q'and x & Qthenr + x & Q.

d) The number /15 + \/12 is rational ( explain )?

2) Let the set A defined by :A = {1 <x<+8;x€ Q}.



.prove that A accepts a lower bound and does not accept an upper bound in Q
3)the equation x3 — x + 1 = 0 doesn't accept solution in Q.
Exercise 04:

1) Let there E and F be two non empty and bounded set prove that :
a). (E € F) = (InfF < InfE < SupE < SupF)

b).Sup(E U F) = Max{SupE, SupF}

c).Inf(E UF) = Min{InfE,InfF}

d).andE — F ={x—y;xEE;yEF}—F ={-x;x € F}

2) Prove that :

a) Sup(E — F) = SupE — InfF

b) .Inf(E — F) = InfE — SupF

c) .Sup(—F) = —InfF

d) .Inf(—F) = —SupF

3) Let E c Riwe put % = {%;x € E} Prove that :

1 1
a) .InfE = SipE

b*) If InfE # 0 then .Sup~ = ﬁ

Exercise 05* :

:Prove that:

1)Vx;y;zE]R1(:x+y+Z=1):>G+%+§29).
[x+y| < x| 1y

2) Vx:y € R: 1+|x+y| = 1+|x| 1+|yl’

3) The number 12—2 Isirrational ?.
4)vx;y ERE(x)+E(y) + E(x+y) <EQ2x)+ EQ2y)
5)\vn € N:E(Nn++Vn+1) = E(V4n + 2).



Exercise 06
Write cos® z in linear form.
Exercise 07
a) Use the De Moivre’s theorem to prove that: sin 50 = sin 6 (16 cos*§ —12cos? 0 + 1) .
b) Solve the equation 16x* — 1222 + 1 = 0 and determine the value of
Cos %
Exercise 08

The following finite sum S , are given by

S=1+4cosf+ cos20+ ........ +cos(n—1)0/0 # 27k, k € Z and n € N*

53 ) 2}
By using the De Moivre’s theorem, prove that: S = % + %
2

Exercise 09*
One of the roots of equation 27 —1 = 0 is denoted by w , where 0 < argw <

wly

a) Find w in the form re’,r > 0,0 <6 < .
b) Show clearly that 1+ w? + w?® +w? +w® +wb = 0.

¢) Hence, using the results from the previous parts deduce that
c0527”+cos47”+cosﬁi =1

7 T T2
Exercise 10*

n—1 n—1
. . ipx
Calculate: S = E SMPL | using the sum E < |.
cosF x COS*¥ T
p=0 p=0




