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EKOQNHZEIZ

OEMA 10

A. 'Eotw f pia ouvexng ocuvaptnon o' eva diaoctnua [a, B]. Av G
gival yia napayouoa tTng f oTto [a, B], ToTE va dcifeTe OTI

jff(t)dt = G(B)- G(a).

Movadeg 12
B.1.Eotw n ouvaptnon f(x) = nux. Na OcifsTe oTI n f e€ival
napaywyioign oto IR kal 1oxUel
f'(x) = ouvx .
Movdadeg 8

B.2.Na xapakTnpioeTe TIC npoTACEIC nNou akoAouBouUv, ypagovTag
OTO TETPAdIO gag TNV £vdelEn ZwoTO N AdOog dinAa oTo ypauua
nou avTIOTOIXElI o€ kKGBe npoTaAON.

a. Av n ouvaptnon f €ival opioyevn oTto [a,B] kal cuvexng oTo
(a,B], ToTe n f naipvel navrtote oTto [a,B] Wia PEYIOTN TIUN.
Movada 1
B. Kabe cuvapTtnon, nou €ival 1-1 oto nedio oployoU TNG, €ival
yvnoiwg povoTtovn.
Movada 1
Y. Av undpxer TO Oplo Tng ouvaptnong f OTO  Xg
kar lim ‘f(x)‘:O’ TOTE
X—)XO

xl_l)n}COf(X):O.

Movada 1
0. Av n oguvaptnon f sival napaywyioiyn oto IR, T0TE
jf (x)dx = xf(x) — jxf' (x)dx.
Movada 1
€. Av lim f(x) >0, T0TE f(X) > 0 KOVTA OTO X .
X—> X0
Movada 1




OEMA 20
‘EoTw z €vag piyadikog apibpog kar f(v) =iV z, v e IN*,

a. Na dei&eTe oT1 f(3) + f(8) + f(13) + f(18) =0 .

Movadeg 7
B. Av |z|=p kai Arg(z) = 0, va 5eifeTe OTI
_ T . T
f(13) = p |ou +6j+|np —+ j :
2 2
Movdadeg 8
Y. Av |z|= 2 kal Arg(z) = — , va BpeBei To euBadov ToU TPIYOVOU

ME KOPUPEG Ta OnUeia Tou PiyadikoU €nineEdoOU NoOU £ival EIKOVECG
TWV JIyadikwv apl8pwyv 0, z kar f(13).

Movadeg 10
OEMA 30
'EoTw o1 ouvapTnoeic f, g ye nedio opiopyol 70 IR.
AiveTal 0TI n ocuvapTtnon TngG cuvbeong fog €ival 1-1.
a. Na dci&eTe 0TI n g €ival 1-1.
Movadeg 7

B. Na OcifeTe 0TI n e€iowon:
g(f(x) + x3 - x) = g(f(x) + 2x -1) €xel akpIBwg dUo BETIKEG Kal
Mia apvnTikn pica.
Movadeg 18

OEMA 40
a. 'Eotw dUo ouvapTtnhosic h, g ouvexeig oto [a, B].
Na anodeifete 6011 av h(x) > g(x) yia kabe x € [a, B], TOTE Kal

th(x)dx > Jfg(x)dx

Movadeg 2
B. AiveTal n napaywyiociyn oto RouvapTtnon f, nou 1kavonolgi TIg
OXEOEIG:

f(x)—e"@=x—1, xR «ka f0)=0.

1) Na sk@ppaoTei n f' wg ocuvaptnon Tng f.
Movadeg 5

1) Na dei&eTe OTI )2( < f(x) < xf'(x),

yla kabe x > 0.
Movadeg 12
1) Av E €ival To egBadodv Tou xwpiou Q nou opilsTal anodo TN
ypa@ikn napaocTtaon tng f, Tig euBeieg x = 0, X = 1 kal Tov
agova x 'x, va Oci&eTe OTI

1 1
- < E < =11
4 2()

Movadeg 6




ATNMANTHZEIZ

OEMA 10

Ocewpia. (anodsign oeh. 335 oxoA. BiBAiou).
Ocwpia (oeAideg 224 - 225) aoxoA. BIBAiou)
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OEMA 20

a. f(3)+ f(8) + f(13) + f(18) =
=Pez+iBez+iPez+iBez=
=iPeiez+ ((D)*'ez+ (i*)eioz+ (i)°ez=
=(-1)eiez+z+ (-1)°eiez+ (-1)° ez =
=-jez+z+iez-2=0

B.- |z| = p, Arg(z) = 8.
MNa v = 13 €XOUE:
f(13) = iP ez = (i) 0iez=(-1) 0iez=i0z

Eneidn o piyadikog z £XEl YETPO P Kal NpwTeUov Opioua B, Ba £xel TNV akoAoubn
TPIYWVOUETPIKA HOpPN:

z = |z] (ouvB + i nuB) = p (ouvd + inuB) (1)
H TpiywvopeTpik Hop®pn Tou piyadikoU apiBuou i sival:
T . T
1| ocov—+1Mu— (2)
( 2 2j

Enopevwg o piyadikog apipog f(13) =iez  ypageral:

f(13) = {1 . (cvvg +inu§ﬂ [p(csvve +inu9)] =

1o a2 i B -
ww{ s rinfiee]

. . . m .,
Y- 2ZUMpWVA JE TO NPONYOUNEVO EpWTNHA Kal Yia p=2 , 9:? EXOUME: Z =

1L 1y . L
2(ouv? + inu?) , f(13) =iz.'ETo1 av A n €lkOva Tou z OTO MPIyadiko €ninedo,
n €ikova B Tou f(13) = iz npokUNTEl ano oTpopn TnG dIAVUCHATIKAG aKTivag

., T
A Tou z kaTa E




B(f (13))

O

Eneidn To Tpiywvo AOB sival opBoywvio oTo O pe Pnkn KabeTwv nAsupwv 2, 6a
2

. .2 . .
eXel eupadov ? =2 TETPAYWVIKEG HOVADEG.

OEMA 3o

a.
Eneidn n f eival ouvapTtnon €xoupe 0TI yia kABe x,,x, € R pe g(x;) = g(x,) €neTa

f(g(Xl)):f(g(Xz)) n
(Fog)x,)=(Fogxs) (1)

Eneidn opwg n fog €ivar 1-1 ato R npokunTel anod Tnv (1) om X, =X, .
‘ETol Osi&ape oTI:

Vx,,x, eR pe g(x,)=g(x,) mpoximtel x, =x,

Apa n g eivar 1-1.

B.
'EXOUE:
g(fx) + x* = x) = g(fx) + 2x — 1)
Engidn n g €ival 1-1 oto R, npokunTel OTI:
f(X)+X3—X=f(X)+2X—1 n
X’ —x =42x -1 n
x*=3x+1=0
OswpoUue TNV ouvapTnon:
h(x) = x* - 3x+1 , xeR
H h ival napaywyioiyn w¢ NOAUWVUHUIKN WE:
h'(x) = 3x*-3 = 3(x*- 1) = 3(x - 1)(x+1)
H povoTovia Tng h(x) ¢aiveral oTov NapakaTw nivaka:




X |-oc -1 1 +oC

hoo| 7 \ T

T.pey. T.eAay.
h(-1)=3 h(1)=-1

> H h oro diaoTtnua [-2, -1] ikavonolgi TIG npoUnoB&asig Tou O. Bolzano, agpou:

>

>

e H h ouvexng oo [-2, -1] WG NOAUWVUNIKA Kal
e h(-2)h(-1) =(-1)(+3)=-3<0
Apa unapxel eva TouAdaxioTov X, € (-2, —1) TeTo10 woTe h(xy) = 0.

Eneidn n h oro (-, -1] eival yvnoiwg al&ouoa n napanavw pida x; €ival
povadikn oTto (-«, -17.

‘Exoupe h(0) = 1 kai h(1) = -1.

Engidn n h gival ouvexng oto [0, 1] kai

h(0)-h(1) = 1.(-1) = -1 < 0
npokunTel OTI oro diaotnua (0, 1) n h(x) = 0 &€&l pia TouAaxioTov pila X;.
Eneidn akopa n h eivar yvnoiwg ¢bivouoa oto [-1, 1], npokunTel 0TI n pila
auTn €ival govadikn oTo [-1, 1].

'‘Exoupe h(1) = -1 ka1 h(2) = 3

Engidn n h gival ouvexng oTo [1, 2] kai

h(1)-h(2) = (-1)3 =-3<0
npokunTel O0TI oro didotnua (1, 2) n h(x) = 0 &€&l pia ToulaxioTov pila Xs.
Eneidn akoua n h sivar yvnoiog ¢gBivouoca oto [1, +«), npokunTel OTI N pida
auTn €ival yovadikn oTo
[1, +x).

Ensidn:
o Xie(-2,-1) givar  x;<0
e Xye(0,1) sival x>0
e X3e(1,2) sival x3>0
'ETol n h(x) = 0 &xel akpiBwg dUo BETIKEG Kal Wia apvnTikn pia oTo R.




OEMA 40

a. OswpoUpe TN ouvapTnon
@(x) = h(x) - g(x) xe [a, B]

H ¢(x) €ival ouvexng oTo [a, B] wg diapopd CUVEXWY CUVAPTHOEWV.
Engidn gival h(x) > g(x) yia kabe x  [a,B] npokUNTEl OTI
®d(x) > 0 yia kabe x < [a,B].

SUppwva Twpa Ye To Bewpnua 3 oeAida 332 oxoA. BIBAiou £xoupe:
[o0dx>0 4 [(h()-ge0)Mx>0 [ feds—] gex)dx >0

B i
apa | h)dx>[" gx)dx.
B.i.
A@ou n f gival napaywyioiun oto R £XOUUE:
f'(x)-e™ (f(x)' =1 A
f'x)+f(x)e™=1 n

frx)[1+e™l=1 17
1 i Py '
f'(x)=——5, avol 1+ e™ =0 yiakabe x e R
I+e

1 ef(X)

Apa f(x) = =3 hE X € R,
1 )
1+ e +1

e f(x)

Eneidn €ivai f(0) = 0 n {nToUpevn aviowon
% < f(x) < xf'(x) ylax >0 ypagperai:

1 _f9-f0)

<f .
2 x—0 )

g < f(x) -f(0) < x f'(x) A

H f oTto [0,x] i1kavonolgi TiIc npolnoBeosic Tou ©.M.T. apa undpxel £&va TOUAGxIoToV

£ e (0): f'(é)=@.

TOTE OUWG apkei va OsIxOei
1 , , .
E<f(§)<f(X) n

O

1Jrew<f'(§)<f'(x) )




f(0) <f'(§) <f'(x), ue0 < §<x.
'ETol apkei va dsixBei 0T n f "eival yvnoiwg au&ouoa oTo [0, x].

YnoAoyiCovtag Tnv f' ' (x) EXOUpE:

() :[ e’ j ()4’ eV () eV ()
1+ef(x) (1+ef(x))2 (1+ef(x))2
e o)
' 760 2/
= 1+€2 S - >0 yukabe x eR.
(1+ef(x)) [1+ef(x)]

Apa f'yvnoiwg au&ouoa oto R apa kar oro [0,x].
B.iii.
Ano B.ii. ivar f(x) > % > 0 kal ensidn n f €ival ouveXnNG we napaywyioiun
oto R apa kai oro [0,1], Ba sivar E = J.Olf(x)dx.
O1 ouvapTnOoEIG %, f(x), xf' (x) €ival ouvexeic oto R, onoTe pe Baon 1o EpwTNUA a)

ano % < f(x) < xf'(x) eivar:

1

J.Ol%dx <J-O1 f(x)dx <J.01 xf'(x)dx < [XT:} <E< [Xf(X)]; - J.Olf(X)dX <

0

<:>%<E<f(1)—E.
. 1 1
Etal Z <Ekal2E<f(l) o E< Ef(l).

OnoTe TeAIKA 1 <E< 1 f(1).
4 2




