Enavoinnrikd @¢poto OEOE 2008 1

E E I'' AYKEIOY
: OETIKH & TEXNOAOT'IKH
@E enavaATIKG KATEYOYNZH
wawostegr  OEHATA MAG®HMATIKA
AITANTHXEIZ
OEMA 1°

A. a. Biéme [1opiopa cehoda 251 oyoiod Biiiov.
B. B\éme cehida 224 oyohkov BiAiiov.

B. a3, p.C), 1.3, 5. ().
I. @0, B.8, v.44

OEMA 2°

a. H feivon ovveync yio x < 0, ©¢ molvovouiky kot yio. x> 0, o¢ dfpoicpa g
TPIYOVOUETPIKNG NUX LE TV oTabepn ¢(X) = A. 210 Xp= 0 &yovpue:

lim f{x) = lim (\ux+ 1) =A
x—>0" x—0*"
lim f(x) = lim ((L—1)x+1) =1
x—0" x>0~
Axopo f(0) =1. I'a va etvar n cuvapnon cvveyng oto xo= 0 TPEMEL Ko apKeL:

lim f(x) = lim f(x) = f(0) <> % =1
x—0" x—0"

Enopévaog, n ntovpevn tyun etvar A= 1.
B. Tw x>0 &ovpue:

fim (OO =HO) _ et A =l eIl e

x—0" X — x—0" X x>0 X x>0t X

Mo x <0 &ovpe:
(L=Dx _

fim SO0 =0 e Dxrl=l e )

x—0" X — O x—0" X x—0" X

INa va etvan n ovvéptnon tapoyoyiciun oto xo=0 mpEmeEL Ko opKet:
lim f(x) — f(0) ~ lim f(x) — f(0) o

x—>0" x—0 x>0~ X —

pu-l=leop=2

Enopévaog, n ntodpevn tiun etvar p= 2.

y. Eivumy £(0)=1(n)=A, dpan cvvdpmon dev eivar 1-1.
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0. Eivar
x+1, avx>0
x) = nu
X+1, avx <0

Ko

f;f(x) dx = Jif(x) dx-l—ff(x) dx = fz(x-l-l)dx-l-f(nux-l-l)dx =
:{X—;ﬂ(} + [~oovx +x]i=m + 2

OEMA 3°

a. 1. Twxdabe xelRetvar:
f(x)=(e"")=(1-¢€")e"" =—e'e"" =—e"**

1+x—e”

Enedn e
oto R

>0 etvor f'(x) <0 oto R, dpa 1 f eivan yynoing ebivovca

il. TaxdPe xelRetvou
f”(X) :(7el+x—ex )|:_(1+X_ex)|.el+x e* :_(lieX).elax—ex . (ex _1)_ellx—ex
Erouf '(x) =0 (e5=1) "™ =0 ®e'-1=02 =1 x=0
K () >0& x>0, £/ (x)<0 x<0

H fetvon cvveyng oto R pe £7'(x) < 0 610 dtdotnua (—o, 0), dpa oTpEPEL TO. KOTAQ
Katw oto dompa (—o, 0]. Axoua givai f'(x) > 0 oto dwwotnpa (0,+0), apan f
oTpéPel ta koila dve oto [0, +o0).

Téhog, n ouvaptnon €&xet onuelo kapmnig to (0, f (0)), ywri exatépmbev TovL
aAAGCEL KUPTOTNTO KO VAPYEL 1] EPOTTOUEVT TG YPUPIKNG TNG TOPAoTACNC G
avtd, aeoL eivol Tapaywyioyn.

Eivar £(0) = e"' = ¢° = 1 é&toy, 1 suvaptnon éxet onueio kapmg to (0, 1).

B. Oa Ppolue, av vdpyovy, Ta O

lim f(x) = lim (e ) xat lim f(x) = lim (")

X—>+o0
O¢tovpe u=1-¢* omore:

limu=Ilim(l-e*)=-—0o0 «xot Ilimu=lim(l-e*)=1-0=0

X—>+00 X—>+00 X—>—00 X—>—00

Torte eiva:
lim f(x)=lim (¢"° )=lim ¢" =0
X—>+00 X—>+00 u——o0

Ko

Ta 0pora Tpoopilovtal Y10 aMOKAELGTUKT ¥PTOT TS PPOVTICTIPLOKIC LOVAOOG 2



Enavoinnrikd @¢poto OEOE 2008 3

lim f(x) = lim (e"* ) =lim(e")=e

X—>—00 X —»—00 u—1
Enopévag, n ypapikn mopdotacn g cuvaptnong £xel oplloviio acOURTOTN TNV
y =0 6t0 oo KoL TNV y =€ GT0 —0,

y. Me Bdon T TANpopopieg TOV TPONYOLUEVOV £POTNUATOV oxeddlovpe TNV
YPOPIKN TOPAGTOOT TG GLVAPTNONG:

—00 0 400

1<

Il
¢}
o

X
f'(x) - | -
\ ) —
1

- |
~ ., o \'\* 0

X’ 0 y=0

y
0. Xt0 agpomua Bprixaue f(x) <0, ondte [f'(x)| =—f(x) xou étot:

L o B )

lnl

= e e = -1%e Ty

OEMA 4°
a. Emedn ot ovvapmoelc £, g eivatl cuveyelg, ot cuvapmoelg le f(t)dt xar le f(t)dt,

mov opilovtal amd oAokKAMpOMO, Eivol TApOy@YIoWES, E£TGL UmOPOVUE Vvl
napayyicovpe kot o dvo pEAN ¢ (1), ondte Exovpe:

([ vy de—2)'= (<[ a(t)dey
o Fe)=xg(x) + [ gtdt 3)

0
o x =0 naipvoope: £(0)=0+ IO g(t)ydt =0
Me x # 0 amd v (3) €rovpe:

“g(t)d
X
Ko
“g(t)d
lim o _ lim| g(x)+ —"'O g0dt
x>0 X x—0
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Eneom n g etvar ovveyng oto IR, dpa kot oto X = 0, elvon hrr}) g(x)=g(0).

H ocvvépmon h(x) = on g(t)dt, xelR etvon mapoywyioyn, dpa eivor cuveyng cto
Xo = 0, omote:

. X _ . _ _ O

lim jo g(t)dt = lim h(x) = h(0) = jo g(t)dt=0

Emopévacg, to 0p1o:
[ et

x—0 X

etvon popoemn 0/0 kKo vrohoyiletan pe tov kavova tov De L’ Hospital:

“g(t)dt ([ gty
lim IO— — lim ] ~1im %) _ 5(0)
x—0 X x—0 (X)’ x>0 ]
Etot
“g(t)dt
lim ) =lim| g(x)+ JlO— =2g(0)
x>0 X x—0 X

OTOTE, TEAKOAL

£10) = i IO Lt K05 000

x—0 x—0 x>0 ¥

B. H(1)yw x=1 diver =2 = Iol g(t)dt (4)

Eneon 1 g(x) dev unoeviCeton kot givar cuveyng oto IR dwmpel  mpdonuo o’
avtd. Av jtav g(x) > 0 101e

Iolg(t)dt >0 -2>0
Atomo. Apa eivan  g(x) <0, yiokabe xeIR.
0 0
y.  H(1)yw0x =0 dtver jl fltydt—2=0 < jl fyde=2  (5)

Eivar g(x) <0 < —g(x) > 0y k60e x€IR, étot:

e e x>0 eivon IOX[—g(t)]dt >0 jo" g(t)dt <0, apo: x on g(t)dt <0

e e x<0 elvan IO[—g(t)]dt >0 IOX g(t)dt >0, apa: XIOX g(t)dt <0
Enopévag, yo kabe xelR and mv (1) eivat:

xjo"g(t)dt <0 & lef(t)dt—Z <0
@ [‘finde<2 [[ fydt=2 omo (5)]

® ["fde < Rt
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2% 1pémoc: ‘Eoto ) cuvaptnon F(x) = LX f(t)dt, x€IR yw Vv omoia
F'(x) = (x). An6 mv (3), apov g(x) <0, Bpickovpue:

e ue x>0 eivon f(x)=xgx)+ ong(t)dt <0® F(x)<0

o e x=0 elvar £(0)=0& F'(x)=0

e e x<0 eivor f(x)=xg(Xx)+ ong(t)dt >0 F'(x) >0
omote 1 F(x) éxet péyioto to F(0), dpa yia kdOe xelR:

F(x) < F(O) & [ finde< [ oyt

0. (Amodeién pe Rolle og apykr)). Gewpovpe v cuvdptnon:
H) = [ fydt—2f g®dt—2x pexelo, 1]

Eneon ot f, g elvar ovuveyeic, o1 cuvaptmoelg on f(t)dt xou IOX g(t)dt g oplo-
pevec amd ohoKANpmua, eivon mapayoyioyes. Axopa n 2x elvon mopayoyiown,

®¢ moAv®VLpIKY, apa M H(X), ¢ alyePpikd abBpoioua Topay@yiciumy cuvap-
ToewV, givat:

e Tlopaywyiciun o610 1Edio opiouov g, dpa ko oto (0, 1) pe
H'(x) =f(x) - 2g(x) =2

e cuveyme oto [0, 1], o¢ mapayoyisn ¢’ avto.
Axopa:

° H(O) =0 Kot
H(D =/ [ foyde -2 s de—2
= ['fdt—2[ g(tydt—2
= —2-2(-2)-2=0 [ oam6 (4) xar (5) ]

Enopévag, epapudletar yuoo v H(x) 10 Beddpnua tov Rolle, ondte vmdpyet
tovhyotov Eva E€(0, 1) pe

H'(§) =0 (&) ~2g(8) ~2=0= f(§ =288 +2,

nov onuaivel 6t to & givar pia oto (0, 1) g e&icwong f(x) = 2g(x) + 2.

Ta 0pora Tpoopilovtal Y10 aMOKAELGTUKT ¥PTOT TS PPOVTICTIPLOKIC LOVAOOG 5



