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1. Eotw (x)52, oxohoudio oto R. Anodei&te bt tor axdhouda elvon toodivopor:
(i) Twxdde f € C(T) wyber 30 f(we) — o= [ f(z)dx
(ii) T xdde m € Z\ {0} woyer L 37, ™ok — 0.
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2. Eoto f,g9 € R(T). Arodellte 6t
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im [ g@)(f() = su(f,2)) dx = 0.
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Yrédeitn: And tnv avicdtnta Cauchy-Schwarz éyouvye

< llgll2llf = sn(F)llz2 — 0,
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duott || f — sn(f)ll2 = 0 (yvwotd and tn Yewpla).
3. Eotw f € C(T). E&nyrhote yitl ||f — sn(f)ll2 < If — on(f)|l2 yia xd0e n € N, xou pe Bdon avthv v
Topatipnon armodellte 6t lim ||f — s, (f)[]2 = 0.
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Yrédeitn: (o) Tvwpiloupe 6t || f — sn(fll2 < || f —pll2 Yo xéde torywvoueted tohudvupo p ool to Told
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Agol f € C(T), yvopiloupe 6t o, (f) — f opotdpoppa, Snhady| || f — on(f)llec = 0. Opoc, ||f — on(f)|l2 <
lf = on(f)lloo, Soa ||f — an(f)ll2 = 0. Zuvdudlovrac ta napondve Bhéroupe 6t || f — sn(f)|l2 — 0.
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4. () Boto g, f. fu € R((a, b)) pe || fu — fll2 — 0. OpfZovue
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Anodel&te 6t h,, = h opolduoppo.
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Yrdédaén: (o) 'Eotw € > 0. Agol ||fn — fll2 — 0, undpyel np tétoloc dote yio xdde n = ng va €ouyue
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5. Xpnowwonowsvioc v f(z) = 2%, z € [—7, 7] unohoylote 1o Z e
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Yrdébatn: (a) Oewpolpe v f(x) = e* oto (0,27), étovue f(0) = f(2m) = 1 xou enexteivoupe v f o€
2m-neploduxf ouvdptnomn oto R. T k > 1, ye ohoxAipwon xotd mapdyovies unohoyilovue Toug
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(B) Eotww x € (0,27). Tote, 2r — x € (0,27), dpo 1o (o) pog dive
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(v) Egopuélovye v tauténta tou Parseval yio tic ouvaptioeic otic (4) xau (5).
7. (0) Eotww f,g € R(T). Anodei&te bt

lim [|fg — sn(f)sn(g)lli = 0.
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(B) Amodei&te 6t E(k) =limyoo 5= [ 8 (f, @)sn(g, ¥)e”*dz yia xdide k € Z.

(v) AnodeiEte 6 av f(k) = g(k) = 0 yio x&de k < 0 tote E(k) =0 vy xdde k < 0.
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119 = su(Hsn(9)ll = 1£(g = 5n(9)) + (f = su(F))sn(9)lly < [1F(g = sn(g))lL + I(f
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ané v ovioétnta Cauchy-Schwarz. Aot f,g € L2(T) éyovue ||f — sn(f)ll2 = 0 xu [lg — sn(g)]l2 — 0.

Eniong, [|sn(9)ll2 < |lgll2 ond tnv avicdtnro Bessel. ‘Eneton 1

[£ll2llg = sn(@)llz + If = sn(Hll2llsn (@2 < [ fll2llg = sn(@)ll2 + 1F = sn(Hll2llgllz = 0

%o €youpe to {nroluevo.
(B) Eotww k € Z. Tpdyouye

s

it~ g [ st (o) de] =

—T

1 ;”

= ||f9* Sn(f)sn(g)Hl —0
oty n — 00, dpa

E(k) = lim 21/_: $u(f, 2)sn(g, z)e” 0 dz.

I@ae o= o [ s(fa)s(gn)e ds

(v) Eow k < 0. Xpnowonowdvtag Ty unddeon ot f(m) =0avm<0xugl)=0avl<0, yian > |k|
¢

YOUUE

1" ke g " gitmt-ka
o | salFw)salg,w)e o da = > Y fm) / o

-T m=—nf=—n

n

1

= 3 Fma) 5 / s 0,
T™J—n

m=0 ¢=0
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8. Ocwpolye v axohoudio {ax}p _ ue
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Acitre 6t {ag}52 € (2(Z) 0dS dev undpyer f € R(T) pe tnv Wibtnta f(k) = ay vy xde k € Z.
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Trodétouue 6t undpyer f € R(T) pe v Wbidtnta F(k) = ax ywu xdde k € Z. Tére, [kf(k)| =0 av k <0 xou
|kf(k) =1av k> 1. Anhady, n axohouvdia {kf(k)}52_ . civon pporyuévn. And yvwoth npbtact, to pepixd
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9. (o) Eotww (ar)p; oxohouvdio pryodudv oprdudv tétol dote » | |ak| < 0o. Anodeilte du vndpyet f € C(T)
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(B) Amodeilte 6t dev undpyer f € C(T) tétowa wote f(k) = ﬁ yioo x&e k € N.
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Ané 70 () undeyer f € C(T) tétow dote f(n) = a, yo xdde n € N. Edixértepa, yio xéde n e HopPhic
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(B) Eotww f € C(T). Anodeilte 6t ||sn(f)|lec = o(lnn).
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