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Exercices corrigés.
COSX C€O0S2x coS3x coS nx
Calculerla somme S =1+ > 3 —
COSX COS“Xx CoS X cos” x
Résolution
Posons
A_1+cosx+cos2x cos3x COSnx t B sinx sin2x sin3x sin nx
cosx cos’x cos’x cos” x COSX COS°X CoS’x cos" x
Calculons S = A4 +iB
) COSXx Co0s2x cos3x cosnx .[sinx sin2x sin3x sin nx
A+iB=1+ t—t—5— -t ——+i +— et ———
COSX COS"X COS X cos” x COSX COS“X COS X cos” x
COsXx co0s2x cos3x cosmx isinx isin2x isin3x isinnx
=1+ +— — ot ——+ +— — et ——
COSX COS"X COS X cos"x Ccosx cosx cos’x cos” x

cosx isinx cos2x isin2x cos3x isin3x cosnx isinnx
+ + + 4o+ +

COSX COSX Cos’x cos’x cos°x cos’x cos"x cos"x

cosx+isinx cos2x+isin2x cos3x+isin3x cosnx +isinnx
=1+ + > + 5 4t .
COSX Ccos” x cos’ x cos”" x

Posons cosx +isinx =e"

eix ei2x ei3x einx
=1+ t——t——+
COSX COS"X COS X Cos" X
ix ix 2 x 3 ix n
e e
=1+ + + 4+
COSX COS X COS X COSX

On obtient donc les n + 1 premier termes d’une suite géométrique de premier terme 1 et de

ix

raison
coSX
i n+l
e
1—
_ coSX
A+iB = —
e
1—
coSX
j 1 1 ..
{ e cos™ x —cos(n +1)x—isin(n +1)x
__ cos"x _ cos" x
{ e” COSX —COSX —isSinx
COS X COSX
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cos"" x —cos(n + 1)x —isin(n + 1)x _cosx

- n+l

CoOS X

—isinx

B icos™* x —icosxcos(n+1)x + cosxsin(n +1)x

sinxcos™ x

_cosxsin(n+1)x

.cos"" x —cosxcos(n +1)x

: n+l +1
SInxcos  x

A+iB =

sinxcos™! x

cosxsin(n +1)x iy cos"*? x —cosxcos(n+1)x

sinxcos"™ x

D’ou par identification, on pose

_cosxsin(n+1)x

sinxcos™™ x

A . n+l
sinxcos"" x
2
B cos"" x—cosxcos(n+1)x
sinxcos" x
f o4 C08X  cos 2x cos3x cosnx _ cosxsin(n+1)x
cosx cos’Xx cos X cos” x sinxcos™" x
|4 Cosx  cos 2x cos3x cosnx _ sin(n+1)x
COSX COos X cos X cos"x sinxcos”x
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