


Exercice 1

X = (x
,,..., (d) e /24

11 X112 = (Z,)

IIXII)= il

1IXII0 = mas kil
ic

1) 11 XII
, = kil 20 can Fi Riko

Il .XII
,=Xii)=il =N

1(X+ yll= ki + vil (xi + Vil 1/ Xi) +(il

d I

= KitYilil +(i)+y
=1(x11

,
+ 11/11,

(IXII
,

= 0= = 0 1.pd =0=

can valeur obsolve repeut pas

être négertime.

2) 1IXIIA =

macIl se

11) XIIs = Mass (xXi) = cas (6)(i) = (4) zosa Kil
ich lid lic

= IIIXIIc

1IX + Y115 ma Kitvil [mas(ii) = ma Kit r lya
lid 11d

= 11X/g + 11y/a



Il XIIp 20 caz Kilo Fi

11XIIx = 0 = o est la plusgrande voleur

parmi toutes bil
, comme IXil toujours positive,

toute Kil = 0
, donc X = 0

2) lIXII = max Ixil
1id

IIXII
,= kil Soit (xj) est muscles (xi)

donc (Ix . 1 = Vil-+j1 1

+l
+...+xdl +

= > 11X
, 12 mo (xil =kij) = lIXe

Fiezl,...,d3 Wil(xj) =:

ma lx

= Wilt
...

+ (x) = Id

3 Notons (j) :=

se K il avec Idet

11x1182 = (xj) = xj

IIXI2 = Xi+...- donc

=) 11 X211] II XII

Fi
, cligig =s Xi+ yze...+

= lIx = dlIXI = > /1x112- Vllx/lo &11 XII



Exercice 2

1(x((2 = (x - x/z

11X112 = X . X

|(x + y|| = (X + y) + (x+ y) = X . (X + y) + y(x+ y)
= X - X + X.Y+ y- x + yoy

((x -y||
2 = (X -y) . (x - y) = X . (xy) - y(X -Y)

= XX - X . y -yx + y . Y

((x + y || + 11x -y|i = Xi + x-y + y x -Xy - y. x + y) + X2 + yh

= 2((x12 + 2((y(12 = 2)(x(12 + 1(y(2)

Exercia 3

Soient X, Y EIR

Supposons 0
,

X
, Y alignées : 5(X,Y) = &(X

. Y) = d1Y,X) por def

514,X1 = d1Y, X1=i)de Le distance.

w(x, y) = d(x, y) = d(x
,
z) + d(Y, z)=) +

Ny
, z12d(0

,y) +110
,2)=de +d(0

,2)

5(Xi) = dIX ,Y) =0
par déf. de distance

51X :1) = d(X,Y1 = 0 => X = Y par dif de distance



supposons 0.
X

, Y nos olignées :

5(X , y)= d(0,X) + &(0,y) = d10, 4) + &10, X1 con faddition
est commutative.

My, x) = d(0, Y) +&So
,X) = 5 ,Y)

5(x , Y) = d10.
x) +d(0, Y) zd(X , Y) & dix, z) + MIX, El

= d(0
, Y)+ 1/0

, z) + dso
,x) + d(0

.
Z

5(X,z) = d(X. z)
1 d10

, X1+ d/0
, Z)

r(Y
, z) = d) Y

, z)
= d(0 , Y) + &(0

,
z)

donc 5/X .YE5/X , 21 + 5/Y,El

5(x ,Y1 = 110
, X) +110

, Y 20 con/0
,X) zo

et d(0, 4) = 0

5(X
. y) = &10,X) +110 , Y = 0 => d10, X1 = 0 cas

d toujours
et1(0, y) = 0 positive .

=0 par lifde distanen

= X = Y

Donc 5 est bien une distance.



Exercice Y

① deogky) = (logio (y
=)

Ideog(y,) = logio()) = 1 log10 (Ey")/
=1- logio (1) = Ilogo(y)

= Blog (,y)

2) dog(x ,z) + &logly,3)

=Ilogio(x3")) + 110g13'll

= Ilog ,p
(x)-logidz)) + (logioz)-logioly)

- Ilog10(x)-logio(y)) = Ilogp1y") = deog( ,y)

3) deogk ,y) = Ilogoky1) 20 évidemment.

& logky) = (log.0 (xg
+)) = 0 = xy

+ = 2 = x =y

deog(x ,x) = llogio (x)) = 0

②

& log 110",
10% = Ilog ,

/104)) = 19-9)

③ Soit In = 10h

Incon
La

deog(1, yn) = Ilogo (10) = In/ =

11-104 = 10- 11 modlo"

him Copyr = 0 = C ,
mais dlogky0 est net

donc * C
.



3 Même que lams b)

(x-y)
hi

o degly
= +x = C

Don il n'existe pas tel 1


