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@6pa 1. (i) Acirote rov optopt6 rou e{orteprxo6 pr6tpou Lebesgue m"(E) ev6< uno-
ouv6Lou .E rou IR xcrt 8rqtuncilors rrq paowie r8r6t4rdq tou.
(ii) A<io'te rov opropr6 tou petpriorpou unoouv6).ou rou lR xar Dei€te 6rr crv m* (E) - g

r6re ro E etvat pretprlorpo xat m(E) -9.

(iii) Eotc^r E g R 1re m*(E') < oo. Tno06toupe 6rr undpler 0 < 0 < I riote yru 6).a

ra Druotrlponcr -I tou R, n* (E n I) < 0 . tQ), (6nou (.(I) rc pnxo< tou .I). Ae[€te 6rr

ro E elvcrr o6vo].o p4bevrxo6 pr6tpou.

@6pu, 2. (i) 'Eotco (A")^ exo).ou0[d uroouv6trc^lv ev6< ouv6trou X. Opi(oup.e

l i m s u p A , - n i r .
n :7  k :n

Ae[{te 6tr: (a) limsup An: {r € IR : n € Anyta <ircerpcr n € N} xar (b) Av (A",),

crO€ouoa (avt. g0[vouoa) Dei{te 6tr lim sup Ar, : Up-, A* (avt. lim sup Ar, _

0L' a')'
(ii) Torco (A")* qxotrou0fcr perprloflrcov unoouv6].arv rou [0, 1]. Tno06routre 6tr un-
cipler 0 < 0 ( l ciace m(A.) ) 0,.ytu6).crrcrn € N. Ae(€te6tr un<ip1et undxoLou0la
(An),t t4q (A*)^ ciote 0L, An* * 6.

96pa 3. (i) Eomr

@ f":.Ff;ff'xt Lim rnp f n eivat prerpriorpec.
(ii) oro f" | 10,1] * R, n € N cp<oLou0[cr perpqoiprov ouvcpuloeov. TnoO6toupe
6tr Vr € [0, 1] fM, ( *oo cirote lI"@)l S tW, yta 6].a ta n € N. fra xdOe
n z € N , 0 6 r o u p e  E * - { r €  [ 0 , 1 ]  :  V n € N ,  l f " ( " ) l  S - ] . A e ( € t e 6 n :  ( u )  E *
petpflorpo, (b) E* e Em+r, (") [0, 1] : U- E* xut (d) lrcr xciOe 0 < e ( 1 undplouv

M >  0xcuKg [0 ,1 ]  oupncry6qc io re  rn (K)  >  1 -  excLL l f ^ ( " ) l<M,  VneK.

@6y,cl 4. (i) E{erdote av lim I f"a* - /lim fndm orrq en6peveq reprnrciroerq:
(u) f^ - L . Xp,nl xar (b) fn : n'x*,a1. EEet&me, oe x&0e nep{ntorol, crv un<ip1er
gerpriorprg 9: IR * [0,*m] pe I gd* ( *oo xatlfnl = g, Vn € N.
(ii) orc,r "f ' R + IR, petprioqr4 ouv<iptrgon xe €,ora E1 ) Ez f ... gO[vouoc
crxoLour}{a perp4oipov unoouv6}.olv tou lR.
(a) Av fn: f .Xp* xat E: fl,".E" Del€te 6tl IR \f g {r e R. : Iim/,,(r) : 0}.
(b) Av limm(En) :0 xat I lfld* ( oo Dei[te 6tr lim Ir_ f d* - 0.
(iii) 'Eota 

f : IR + IR. perprlotprl ouvuprlorl ciore I lf la* < oo. O6roupe En :

{r e IR , lft@)l 2 n}. Ae(Ere 6tr:
(a) l im Iu^lf  ldm - o.
(b) fra xci0e n xq.L yra xcl0e E -c R perp4orgo, Irlf ld* < fu*lf ld* * n.rn(E).
(c) fra x&0e e > 0 undpXer d > 0 cirote ytcr xclOe E E R petp4orpo pe rn(E) < d
ro16er &t fulf ldm < e .
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