ITPATMATIKH ANAAYXYH (Metarntuyloxd)

40 PLANGBLO Aoxfoswv-Xewpepvd EEqunvo 2018
IMapddoon: ITapaocxevh 9 NoeuBplov (xdde pwépa xaduotépnong -10%).
IMapadwote Tic aoxnoeg 2, 4, 5, 7, 9 %o 600l punopovy TNy 10 aAhiwg tnv 8.

(1) (i) Eotwo fr: R = R, n € N, ocuveyeic ouvoptioec. Aci&te 611 undpyet oxorovdia (¢, )nen
Vetixdv oxepalwy tétow OoTe fir(z)/c, — 0 yio xdde = € R.

(ii) Eotww f,:[0,1] = R, n € N, petpriowec ouvapthoec. Acilte du undpyet axohoudio
(Cn)nen VetV axepainv tétola wote f,(x)/c, — 0 oyeddy tovtol.

Yrodegn: Acite npdta 61t undpyouv ¢, ue m({z: |fu(z)|/c, > 1/n}) < 1/2™

(iii) Mnopolue oTo (i1) Vo avVTIXUTOO THOOUPE TO GYEBOY TavTOoL UE TOVTOU;

(2) (i) 'Eotw E C RY ye m(E) < +o0o, xau f,: E — R, n € N, petpriowec ouvapthioeLc
UE SUD,en | fn(2)| < +00 vy xd¥e x € E. Acite 6u yio xdde ¢ > 0 undpyer F. C E ye
m(E\ F,) < & %o sup, ey SUP, e, |fn(2)] < +00. (Me dhhor hoyia, xdde xotd onueio gporyuévn
oxohoLB{ar UETRACLUMY CUVORTACE®Y Elvol ‘OYEdOY’ OUOLOUOp(A PEOYUEVT).)

(ii) Eoto f: RY — R ohoxnpoown cuvdetnon. Aette 6t yio xdde € > 0 undpyer F. C R?
ue m(R4\ Fy) < & xou imy) o0 per. f(x) = 0. (Me dhha Moy, xdde ohoxhnemotun cuvdpetnon
‘oyeddv’ ouyxhivel aTo Undév xowe || — +00.)

(3)(i) Adote mapdderyua ouveyols ouvdptnone f: [1,00) = R dote lim, 4o f(2) = 0 adXd
[P da = 400 yio xéde p > 0.

(ii) Adote mapdderypa cuveyols ouvdptnong f: [1,00) — R dote [ fF dz < 400 yio x8de
p > 0 ard limsup,_, . f(z) = +oo.

(4) (i) Eotw By, ..., Ey petphowa utootvora tou [0,1]. Edv S0 m(E,) > N — 1, deifte
6w m(NA, En) > 0.

(ii) 'Eotw Ei, ..., En yetpfioya unocivola tou [0, 1] ue o Bio uétpo a. Aci€te 6t undpyouv
SlapopeTind i, j tétowa dote m(E; N E;) > o — a/N.

(iii) 'Eotw Eq, Es, . .. petphotua utocUvoha tou [0, 1] pe to Bto yétpo a. Acite 61t yio xdide

¢ € (0,1) undpyouv dpopeTind i, j Tétola Hdote m(E; N E;) > ca’.

(5) Eotww f:[0,1] = R ohoxinpdon cuvdptnon.
(i) Edv [, f dz = 0 v xdde petprowo E C [0, 1], deilte 611 f = 0 oyeddv navton.
(i) E¢v [, f dz =0y xdde E C [0, 1] ue m(E) = 1/3, deilte 61 f = 0 oyeddv navton.

Yrodoelr: Kdavte yprion tng doxnong 5 and 1o guAddo 2.




(6) Ecto f: R? = R petphown. Actlte 6t f elvor ohoxhnpedouyn ov xou dévo ov

sz {z: |f(@)] > 2"}) < 4o0.

k=—o00

(7) 'Eotw f:[0,1] x [0,1] = R ouvdptnon tou avornotel: yia xdde t € [0,1] n f(¢, x) ebvan
OMOXATPWOLUTN S TPOC T, 1 ueptx Tapdywyos Jf (t, x)/0t opileton yio xdde ¢,z € [0, 1], xou
SUPsepo1) [0f (¢, 2)/0t| < g(z) 6mou g: [0, 1] — R eivon ohoxhnpdouun.

AelZte 6T Guvcxpmon x — 0f(t,x)/0t etvon yetphown xar ohoxhnewotun ya xdde ¢ € [0, 1],
n ouvdptnon t — fo f(t,x) do etvan Toparywyiown, xou

d [! 1o
E/o ft,x) dx = i af(t,x) dx

(8) Tan € N xou € R pe dexadind avdntuyua & = ag.a1a2a3 - . . 0pillOUUE

Ay () 1 €dv a,, etvor TePLTTOC
:L‘ =
n / /
—1 €dv a, elvon dpTioc.

(H ouvdptmnon x — A, () elvon xohd optopévn oyeddv tavtol, xat uetpioturn.)
Aei€te 6T yio xdde ohoxhnpwoyun cuvdetnon f: R — R éyouue

lim [ f(z)-A,(z) de = 0.

n—o0

Tnodegn: Acilte 1o npodta 6tav f = 1y 610V a,b € R.

(9) (i) Eotww E C R petprowo xu fr: E — R, n € N, petphoec cuvapthoec. Edv
vty gl ful do < 400, Beilte 6tum oepd Y- | fr, ouyxhiver ambhuta oyeddv yia xdde x € E.

(ii) 'Eotw 71, g, . . . plo onotadrinote opidunon twv pntdyv o1o [0, 1], xa (ap)nen pla axohoudio
ue Do Ja,| < +oo. AclEte 61 1 oepd Y o0 an|r — 1, 7H? ouyxiver oyeddy v xdde
x € [0,1].

(iii) Edv f(z) = 300 n72a — r,|7Y2 (r, émwc mpw), delEte 6T 1 f ebvon ohoxhnpdouun 6o
[0, 1], 0dA8 1 f? Bev efvon ohoxhnpdolun o€ xavéva didotnua (a,b) C [0, 1].

(10)* Eotw f,g: [0,1] — R ohoxhnpdoiec ye fol fdx = folgdx = 1. Acifte 6t yio xdde
a € (0,1) vndpyer yetpriowo E C [0,1] dote [, fdr = [, gdr = a.




