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CORRECTION OF 2010 SESSION

EXERCISE 1
1) Let f(x) = ax® + bx + ca periodic functioﬁ éf p_e_riod T= 2t rsuch ﬂ"] -
FOO)=Ff(2m) = and f{m) = 0 = -

7(0)=r=a(0) +6(0)+c=x
f(ﬂ):0:>a(ﬂ)2'+b(7r)+c:0
f(@r)=r=a(27) +b(27)+c=x

) ) : 1
After the transformation we easily obtain a = = b =—2;c=mnthen

1
f(xX)=—x"-2x+7x
ET2
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2) Let draw the curve of fon the interval [-47,47]

AN

27 3p  4n

3- a) let caleulate the average value of f on one period
4

P _ A i i T
.ao—E-[;-f(x)dxzjf(_\):g.l:[;x .2:&+7L‘Jd3.c—§

b)-Let determine S( /)(x) the Fouriersum of f

We have §(x)=aqa,+ Z a, cos(nwt)+ b, sin(nwt) but.a, :Z and

n—0

o2 4L n o T 7 4 ' : . s
a = E S (x)cos(not)dt = a, = 2 F [i =2k rr]cos(nwr)dr by integrating twice -
© T 27 T '

: 4
" a, we obtaing, =-—.
n

Therefore the expression of the Fourier’s series is given by know that
c) Let explain why the sum converges and write the corresponding equality.

We know that in Fourier’s series the sum converges if and only if

l_irg(s(n)) =A(n)=0.
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Now let write the correspondiwﬂ%g%@uﬁmf@: F(() the using of

the DIRICHEL criteria one has (s(m)=F(f(n)= EﬁLi—icos(mz) =0 sincen =
s

n=|

| moreover f(r)=0

_1 n
4 —a) let show that the sum of general term Q converges

17
ie

' citer diverge= o <1
By applying the RIEMAN criteria, 1 { iverge = a

n® |converge = a =1

/4 -1)
By observation e=2>1 ,hence U, :( 2) converge
n

b) determination of the sum: by using question 3 — ¢ ) one has

T 4 /4 T . .\
P cos(nt) = 0= = " ——cos(nt) =—— where cosnt =(-1)",Vn
3 ,,Z:] Hzﬂ' ( ) nz=l: nzﬂ- ( ) 3 ( ) .

o0 4 2

" T /4 = 4 | = (_])” 7 3
B ) ot £ el N
= ,,Z:; nz;'r( ) - = : +> o cos(nt) 0:>”Z=; I g h

n=|
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