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3 APXIKEY YYNAPTHXELY

3.01 Muwovvépmon f:R—>R pe f(2+e)=2
éyeL my W MTO f'(2x + e") =x ywkdbe xeR. Na

amodeitete o £(1)=0.

3.02  ‘Eoto pa cvveyng ovvépmon f:R - R ka
F o opyh g f oto R.Av £(1)=1 xa
f(x)-F(2-x)=1 ywe xébe xR, 101¢

Na Bpeite Tov tomo g f

3.03 *'Eoto F wo apyim g cuveyoig
owvapmong f: R — R, pe mv widmra:

F?(x) <F(x)F(a-x) ywkébe xR, bmov a=0.
No amodeyfei 6t A)  F(0)=F(a),

B)  neticwon f(x)=0 é&e

o tovAdyietov pifa oo R .

3.04 Bpeite cuvapmon f: R — R av ioydet
f'(x)—f(x)= e >Xoovx , VxeR xau £(0)=0

3.05 ‘Eotw f:R—R ovveyic cuvdptnon kat F

o Tapdyovsd g 6to R . Av F”(x) #0, xeR km
F(x)=F(2-x), VxeR, vaMcete mv ekicoon

f(x)=0

3.06 Na Bpeite Tic opyIKéC GLVOPTHGELS TG
ovvapmong f(x)=2|x|+1 pe xeR

3.07 Na Bpeite po opylkh TS GLVAPTNONG
Inx+e,x2>1
f(x)=

| oe¥,x<1
3.08 Av 1 cuvdptnon f pe v dmTo
f(x+y)=f(x)+f(y) , Vx,yeR é&etapyun, tote

avth etvor g popeng f(x)=cx xeR

3.09 X dexaetio Tov 1980 o maykdGUI0g pLOUOS
KOTAVOA®ONG TETPEAOIOV GE EKATOUUDPLO Papéita
emnoing dwvotav and Tov THno

R(t) = ke™" 4mov t eivan 0 ap1Opog TOV ETOV pETE TO
1980. X115 apyéc tov 1980 o puOudc rav 14 exar.
Bapéia Tov ypovo. Na Bpeite:

A) TNV TOYKOO L0 KOTOVIA®GOT TeTpelaiov t
ypévio petd to 1980,

B) o€ oo ekatopppto fapéiia avepydtav m
TAYKOG L0 KATOVOA®ON TETPEAOioOV KaTd TN TEpiodo

1980-1990. (In2 = 0,7)

3.10 M etoupeio £xet Stomotdoel 611 TO OPLOKO
Kk6670G Aettovpyiag tng eivar 0, 015x2 —2x+80
doAdpia TV Nuépa, 0oL X gival o aplBpdc Tmv
LOVAS®V TPoTOVTOG TOL TOPAYOVTOL NLEPNTIMG. AV M)

etoupeia Eyet marywa £€oda 1000 dordpia v nuépoa, va

Bpeite:

A) TO MLEPNOL0 KOGTOG TAPAYOYNG X LOVAS®OV
TPO1oVTOG,

B) mv avénon tov kdctovg, av avti 30

povadwv mapaybovv 60 povadeg Tpoidvtog oe pia

nuépa.

3.11 Nepb gpedyet omd ™V Ppvon €Tt dote t mMin
HETA TO Gvorypa ¢ Ppoong va yovetot pue puiud
8t+5 dm3/min. 1déco vepd £puye KOTA TNV d1ApKELL

TOV TPIOV TPOTOV AETTOV ;

3.12  'Eva xwvntd Kiveitor méve o GEovol kot m
TayOTNTA TOV GE cm/sec TN XPoviKn oTiyun t divetan
and tov tomo v(t) = t(t+2). Av ) ypovikn oTiyun
t=0 10 K16 Ppicketor o€ andoToon 2cm oxd TV
apyn TV a&ovav, va Bpedei n 6Eon Tov T oTiyun
t=3

M. Iazxaypnyopaxyg 2019-2020



I' Avkeiov - Mabnuatika Oetikadv Xmovowv 70

TO OPIZMENO OAOKAHP2MA

IAIOTHTEX OPIEMENOY OAOKAHPQMATOX

3.13 Hovvapmon f eivar cuveyfig oto R ko oyvet 611 I
0

10 0 4 10
j f(x)dx =5 vo vrohoyicete o : j f(u)du, I f(x)dx, j f(x)dx

4 -3 0

314 Av I f(x)dx =5, I g(x)dx = -3, Bpeite ta: A) J [2f(x)+ 3g(x)]dx B) I [g(x) — 3f(x) + 5]dx

2
3.15  Amodsitts 6t j 2x* Jr5dx 3“' 1 dx =4

2
, X +4 4 X +4

3.16 Hovvapmon f eivar cuveyfig oto R . T kdbe a,P,y, 6 € R va deitete ot

J‘jf(x)dx=J‘ dx:>J. dx—I £(x)dx

1 3 1( 3
3.17 'Ectw c'mJ‘ f(x)dx=2 o J. g(x)dx =5 . No vrohoyicete TOJ. [J- f(x)g(t)dt}dx

0 2 0 2

3.18 Hovvapmon f eivar ouvexfig oto R . T kébe a,P,y,6 € R va deitete ot

IYf(x)dxj6f(x)dx+J.ﬁf(x)de-Yf(x)dx+ +J‘6f(x)dx.[ﬁf(x)dx:0

a B a 0 a %

3.19 Hovvapmon f eivar cvveyig oto R. T kdbe a,B,y, 5 € R va anodeilete otu:

Lﬁf(x)dx=j dx:>J. dx—j £(x)dx

3.20 Hovvapton f eivau cvveyig oto R . T kéde a,B,y,d € R va anodeifete otu

J‘juyaf(t)exzdxjdt = Ij“jf(t)e"zdt]dx

1 3

3.21 ‘Eotwo (’mj f(x)dx =2 Kot I

0 2

1( 3
g(x)dx =5. Na vrohoyioete 10 .[ [I f(x)g(t)dt]dx

Miltog Hanaypnyyopaxnys-Xavia - 2020-2021
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ME®OAOI OAOKAHPQEIHX

A XTOIXEIQAH jj f(x)dx = ij'(x)dx =F(B)-F(a)

No vroloyicete Ta OAOKANPOLOTOL

1 2 il 3 2 1
322 A) | a-vx)2d B I 1 4 r J'“"l XTOOVIX=2 4 A I dx g
T ) J-O( oyt ) 1 VX+5+/x+2 * ) g np*x A 0 V6—x
323 A J‘Zl+cov X B)I XX =x+1, x+1 F)I 2x+5
cLuVvZx
2 1 x 3.3
324 A Wxrlx-2 4 B) J-(Zx—l)zdx I j““* X+ A)J. X
1 X% =2x 0 nu’x 2 X~
3.25 A I lnx B)J.2 2X1 X + X covx)dx I Izex(cuvx—npx)dx A) J. 1_—Xxdx
0 1 €
x 4 x—1
R (2 +2x¢;1an
0 nux 1 \/;

p 8(B)
LYNOELH I f(g(x))g'(x)dx = I f(u)du - pg AAAATH METABAHTHE: u=g(x)
a 8(a)

1 1 ) 1
327 A I x(x*+17%dx  B) j 4x(2x +3)1 dx T) j 1“(1“" A) j I3x+1dx
0 0 xlnx 0
"3 g 2x+1 3
328 A) I 2 ___dx B) I —— __dx D I Xr A | P dmpxovvxdx
1 Ix ouvix 0 4/(1+2x)3 x? +x+2 Jo s
"1+ epx +7e +6 o 1 e
3.29 A (zp dx B) J. dx T) ——  dx A) | e¥™nZdx
0 OLV X e +3 Jo2 xInxIn(Inx) Jo
! ePX ! \) -
3.30 A I —————dx B) J‘ N | ———dx A) | ooxdx &
fx _9x+3 /1+e Jo In(ocvvx) Jo f’iﬁ,;;,,>
(O
1,0 1 Ak e ol \\/
331 A | 222 ax : n | g a) | erfac
0 (X+2) J1 X o O//\/ , 7
/ ps
T nT”,,Lf 1 %j 1
3.32 A 3ln(ﬂdx B) j S dx F)J. xe®™ dx P ,\’ A) 8([))2( dx
n nuxcsuvx 0 \\ 0 OLV X

httpy//users.sch.gr/mipapagr
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ﬁA)ij_xd B)I r)j_lnxﬂx j(llnx)dE)Jm
1

XI'1X

3 ; 5(1+ L
3.34 A J.SLXde B) Jgnpxxll cvvxdx I J 3de A) j cuvixdx
m 1-ocuv X 2+npx 0

1 1
3.35 A)J. X2 (2x — 1)3dx B)I 2 +3 == ——dx T) I (x —2)/Bx +1dx A)I (x—2)?(2x+1)*dx
0 0

PHTEY YYNAPTHXEIXY

A Tepimtoon: Paduog P(x) < Babuds Q(x) . Exéyxo npdra pimmg o apduntig givat | mopay®yog Tov Topovopasty) dnhadf av

Q(x)=P(x) torsj Q’)‘( I Qx d ~[In(Q)]" = (Q(ﬁ))—ln(Q(a))szQl((:))dx:an(x)+C

OP®H: j ;()(7+}\dx , ME [32 —4ay > 0. Tote epydlopan 0mwg 6To Tapdderypo:
L ax” +Px+y

3.36  No vmoroyobei to O)uOK)uT’]p(D},LOLJ' %d
—5x+
AYZH
, 2x+1 , 2x+1 , ,
H ovvépmon f(x)=—5——— éxet A, =R—{2,3} xau eivar f(x)=—————— . Avalnrodope tovg A,BeR, ®o1E v
X" —5x+6 (x-2)(x-3)
1oYVEL 2+l A + B , Yo k60e x e R—{2,3}, 6mov éyovpe (A+B-2)x=3A+2B+1, VxeR-{2,3}.
(x=2)(x-3) x-2 x-3
H te)evtaio 166 , 0 R_(23 , A+B-2 =0 , (A = -5
televtaio 10oTNTO 1IoYVEL Yo k6Be x € R—{2,3}, av kot pévo av 3A+2B+1 = 0 P 1B = 7
2 2 2
Enopévag, 22X7+1dx: = dx+ 7 dx:...:—S[ln\x—Zuz+7[1n\x—3”2:
, X°—5x+6 ; x—=2 , x=3 1 1
PO) _ A + Ay ot Ay

Av o mopovopactg eivar g popens Q(x)=(x—p, )(x—p,)...(x—p, ) , ToTE: -
Qx) x—p; X—p, X=Py

4 3 3
3.37 A)J‘ Xiﬂdx B) B).[ X+l 4 F)J. Xidx A) J‘ x2—2x 1,

0 x> +2x+7 3 x2 +x-2 P x> —6x—7 —X

N

MOP®H: J‘ 3 P) dx pe P(x) molvdvopo Babpod =2 ko |32 —4ay >0, 16te kGvovpe TN dlaipeon KAT
« ax” +PBx+y
LW 3.3 .02 oy
3.38 A J. dX B) J‘ —X+2dx I J. wdx A) J- %dx
0 X* - 0 X~ +4x+3 5 xX“ =X
PIZEXY
3.39 A J‘ xt1 )I —=dx I) IX\/X+ 4dx A)J —dx E) Qde
2.97 va \/— ; X

httpy//users.sch.gr/mipapagr



I' Avkeiov - Mabnuatixa Ipooavatoliopod

73

EKOETIKEY

A
[\40P<I)H: '[ f(e“" ,ePx )dx Tote: u=e* , x=Inu, du=e*dx ( cvvAbug kutuAy® ce pntn )

3.40 A)Je

X
o€ +2

1X
341 A Ie+1dx
0

2x

1 eX
B
) J‘o e2x _

p
HTAPATONTIKH J' 08 (x)dx = [[(:)50)]" - I (x)g(x)dx

1
342 A jx2ezxdx

0

el

344 A) | e*ouv(3x—-1)dx

J0

@ C

345 A) | Inxdx

J1

3.46 A) I xIn(3x +4)dx
1

I'ENIKEY

1 2
3.47 A)I Md
0 X
1
w A) ‘[ Xex+1nxdX
0

349 A) J' 2nuxcuvx
1+np X

350 A) I 4(x —1

1xx +1

a

B) Il(xz +3x)e_xdx

0

1 1
343 A j (3x* —x)ovv(-2x)dx B) I 2xnu(3x —1)dx
0 0

1 1
B) I enuxdx T I e ‘ovv2xdx
0 0

B) | In(2x+3)dx ) | In?@x+1)dx
J1 J1

®C 5

x TI) I © dx
o (€* +1)In(e* +1)

1 X
A)I Xe —dx
,€e¥ —e

I

I J‘ 2 x*oov2xdx
0

1
A) I 2* cuvxdx

0
A) J‘ lnx

B) | xIn(x+1)dx ) In(-x+ /x> —=9)dx

J1 Jv4

1 2
dx XM UX + GLVX 2x+3
B)J. ———dx I I ———dx A) J.—
o x+3-+x 1 x> VX2 +3x+5
3 ! 2x > In(eox)
B) J. opx-In(mux)dx T J. [ N 7 +8(p2XJdX A) IREPO ¢
g 0\ OLV X J 1 NUXoLVX
1 2 X3 el
B) I x“nu2xdx I dx A) | xnu®xdx
0 J1 X —4x+3 Jo

0 X 0
B) J % 4 D

—————=dx
1 e +2e* +1 J1 (x+Dx+2

2
A) I dx
1 x(x¥ +1)

Miltog Hanaypnyyopaxyg -Xavia - 2020-2021
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2e 0 0 2 2
351 A) j L ax B) X dx n | 2L g« A) j VX 4
o XyInx J1Vx+1 J1Vx+2 1 X
¢ ! uxovvx 0 X X4
3.52 A j x? Inx?dx B) | JEXOMX gy I) 5—dx A)j i
1 Jo e™* J 1 ouvix
1 X3 m 1 e 1 e
3.53 A I dx B) dx ) I cvv(Inx)dx A) I dx
0v1+x? 1 2 1 o€ +1
xnu—
X
Tex e 2x > x
3.54 B) I dx I) I (a(p2x+ jdx A) J- 5—dx
oe +e* ouv?2x 1 R
X4 vv? X4 £ X !
3.55 A) J. n” B) J. ° I J. (P A) I xovv2xdx
0 cn)vx nuX o oLV? x 0
o1 1 o1 o1
3.56 A) nu’xoovixdx  B) j x” In(3x) dx I ln(x+\ix2+1)dx A) nu’xdx
JO 0 J0 J O
0 \/_ 0 o2 o2
1
357 A) X _dx B) I 2x)e™dx  T) | ————dx A | ————dx
T .11+X\/; 1(11H ) J12+vx-1 .1\/;8%/;
1 In2 x e 4 X e In3 e2X
3.58 A I (xz—x)e_zxdx B) I 0 | 5——F5—dx A) ——dx
0 e +x J3 x7+x°-2x Jmo ¥ +1
o« ¢ K L x+nux
3.59 A)J- ———dx B) J. np(Inx)dx I '[ (xnux)” dx A)I 4dx
0 ’\fX-l- 1 0 0 e
! £2 cuvx 22-3x > [
3.60 A) (x2 +2)e—de B) | “————dx I) e xdx A | In?xdx
Jo Jo 4-mpx J1 X J1
e T Yy jd . E o1
3.61 A nuyxdx B) 42X—erldx I) ? nux-nu'? (cuvx)dx A | efdx
J1 o o nuwx o 5 J 0
2e 1 2 o 4’
3.62 A —dx B I = g ») I [x—1+ ! jdx A) "UV&dx
e xIn’x 0 X°+3x+2 0 X+2 | JERNY
e 1 I 2 cl o
3.63 A) J- Iogxdx B) j x-2%%dx ) J.Zml—xxdx A) X+1dx
1 X 0 e Jo X

httpy//users.sch.gr/mipapagr
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ey 2
3.64 A I lnﬂdx B)I x>ovv(3x)dx F)I In x+\fx + )d A)J- h:/_xd
1 X
X
3.65 AI dx Bj‘J‘lttdtxl"J‘ln x+\/x+)d
¢|Inx] 3 ouVix— nu X ¢
3.66 A | —dx B) x| - x? —1| dx F) —= = “dx A) | Inyx+1dx
- 1 x m,l XGUV>X 1

x+2

2
3.67 A '[ B) I13xe’xz+zxdx

1+x2

In?
I I e* 1 -eXdx
0

1
A) j 1-x%dx
0

3.68 Navmoroyicete ta I, J 6tav I=J‘ 2 _ouvx ]:I 2de
o 1+2nux o 14+2nux
e 1 e X
1-t
3.69 A I e’ In(e* —1)dx B I X dx r I ——dt [dx
) 1 ( ) ) 0 Vx+1 ) JolJ: €
2 g 2
3.70 A)I (|x|—|x2—1|)dx B) J‘ e x + e xdx I |x2—1|dx
-2 g Jo2
1 1 X
3.71 A) j3 oovix - ml OOV XTIH X 4y B) I 1—x*dx ) I U- etzdtde
npxoov2x 0 01
e T el 4
3.72 A I: I ax B) I: X
Jo 1+ouvvix 2™ 41
o X 3 T
3.73 A) I= 2 Nk X dx =2 B) I= 2ln(sq)x)dx=0**
_— 3 3 4
Jo MU X+0ovv'x Jo
374 A l- I dx = T wx B) L_[S';dezi
0 1+ 8(pX % ]_+(g(Px) 12
m 2
375 A l- J' dx = B) I:j xIn (nux) dx = - " In2
1+ npx o 2
2x , -1<x<0 1
3.76 Eoto n ouvapmon f(x) = L2 | . Na Bpsite 0 I f(x)dx
X ’ = -1

Miltog Hanaypyyopaxyg- Xavia - 2020-2021
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g B
3.77 Hovvapmon f eivar cuvexfig oto [a,B] . deibre ot j f(x)dx :I f(a+p-x)dx kon Bpeite tor

a a

J. 1/ ]JX—\/ oovxdx , I ODVX , 1= 6L\Itdt, J= 61]—ptdt

o OOVX+ r]px o oovt—nut o oovt—nut

2
Inx, 0
3.78 Atveton n cuvaptmon f(x) = {X ?X X >0 . Na Bpeite yio mota tiun tov a € R opileton to
a-1, x=

OAOKAPOLLOL I:I f(x)dx ko1 ot cvvéxela vo. VIOAOYiGTE TO I
0

x“+x+1, x>0

oov2x , x<0

1
. Na Bpeite 10 I f(x)dx

3.79  'Eotw 1 ovvaptnon f(x)= {

3.80 Bpeite Tig apyikés ouvaptioeis tov cvvaptiocov f(x)= (x2 +1)ex, xeR ka g(x)=xnpx , xeR

3.81 Na VTOAOYIGTOVY T0. OAOKANPM LT

1 2
dx J' ::)X dx=1
Let+1

J‘ Jnpx
A fqpx ++/ovvX

3.82 Na omodeiytei otu: J ’ (mxlx) —dx = b
= s (oo™ s (4

3.83 Av 1 ovvapmon f:]0,1] — (0, +o0) éxet cuvexn mapdywyo kon £(0)=1,f(1) =2, va vroroyicete to

1
oroxMppopa I=| - ) X
£7(x) +£(x)
0

2
3.84  Na amoderytei 611 I de = 3
_1In(x+6—x2) 2

xe* —e* +1
——— av X#0 n 2n
3.85 Av f(x)= Xl Na vrohoyicete ta ohokAnpdpota I f(x)dx Ko I f(x)dx.
= av X=0 ¢ -
2
, 1 , . ’
3.86 Eoto f(Xx)=x+ % ,Xe(0,+0), g mo cvveyng cvviptnon oto R «kar a >0, vo vrohoyicete 1o

a
orokMpoua | —I o f(x))ln—xdx

a

2
3.87 Av f(X):X+1,X6(0,+OO),V(X(X1t058fE_,8T861l ZLdt+ BLdt=1
=08 X 1 f(lj LEA(t)

e t e

httpy//users.sch.gr/mipapagr
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TO OPIZMENO OAOKAHPOQMA — AIIOAEIKTIKEY AXKHXELY

3.88 Eocton f(x):{4

A) Amodei&re 6t f etvan ovveyng oto 0

1
B) Na Bpeite t0 I f(x)dx

-1

x>Inx, x>0

3.89  Ectw novvépmon f(x)=
a-1 , x=0

A) Noa Bpeite yuo mowe Tipn Tov a € R opileton
I 1
70 OAOKANPOLLO, :.[ f(x)dx kot ot cvvéyelo va
0
TO VOAOYIGETE.

3.90 Na Bpsite Tic 0pyIKEC TOV GUVOPTHCEDY
f(x)=x’* g(x)= len(x2 +1) k(x)=npx-e*

Inx+e,x>1

>\(X)={ g(x) =xnpx

e* ,x<1

3.91 ‘Eoto napayoyicyun cuvépmon
f:la,p] >R pe f(x)>0, f'(x)= £2 (x) xou

B
£(B)=3f(a). Na Bpeite 0 I:J- f(x)dx

a

3.92  'Eotw po cvvépmon £ ue £ coveys kou yia

™V omoia 1) VEL I (f(x) +f”(x))r]pxdx =2.Av
0

f(rr) =1, va vroroyicete o £(0).

3.93  Avnovvapmon f éxet cvveyn devtepn
mapdymyo va amodei&ete OTL

p
[ sy 6t 0)£(8) (o (@)1 (@)

a

3.94 'Eoctwo f mopoyoyiownoto R pe f(1)=e,

1
ko f'(x) = e vxeR .Yro\oyicte T0 J. f(x)dx
0

3.95  Aivetau y ovveyig cvvépmon fyla v omoia
wyber f(x)+f(x—1002)=0, yio kébe xeR Na
amodeiEete OTL

A) f(x+2004)=£(x), yia kébe xeR.

2005 2006
B) I f(x +2005)dx = I f(x)dx .
1 2
3.96 Hovvipmon f eivan cuveyfig oto [a, [3] ue
f(x) =f(a+p-x), Vxe [a,ﬁ] . Amodei&te otu

a+p

J‘Bxf(x)deT*B'[ff(x)dx:(a+p).[2f(x)dx

a a

3.97 Amnodsitte ()nJ. ﬁdx=g
o f(x)+f(a—x) 2

x| =

x<0

1
—2e

X
0 x=0

398 *Avf(x)=

, vo. amodeiete

0
omn £ elvon cuveyng ko Ott I f(x)dx = 1
1 €

3.99  Avnouvépmon f eivar cuvexfig oto [0,1]

va amodeitete 0Tt J. xf (qpx)dx = %J. f(npx)dx
0 0

e 11

KOl VoL UTOAOYIiGETE TO I = xquxdx

el Xt
3.100 ***Ymoloyicte o U. © : 1 dt}dx
1

2 >
3101 "Eoto 1 cwvipmon £(x) :{x +x+1,x20

oov2x , x<0

A) Amodei&te 6mim £ glvan ouveyng oto R
1

Ef(x)dx

B) No Bpeite t0 J‘

Miltog Hanaypyyopaxyg- Xavia - 2020-2021
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OAOKAHPQTIKOX AOI'TXMOX

3.102 'Eoto cvvépmon f, mopayoyicn oto

[1000,1002] xat yio T omoia woyvet 6tu

2
J f'(x)dx =4 —-2£(0) ko f(x)=c—£(2-x)
0

A. Noa vroloyicete TV TN 0L C.

2 2

£(2 —x)dx :j f(x)dx

B. Na deiete oT1 j
0

0

2

I. No vroloyicete 10 I f(x)dx
0

3.103 Avnovvépmon f eivor cuveyig oto [O,a],
a 1 (12
a>0 dei&te 0T xXf(x? x:—j xf (x )dx
Jibepeg, s

3.104 Hovvipmon f sivar cuveynicoto R kau

1-1(1)
1oy0EL I e dt=f (1)-1.Acigre om f (1) =1

0

3.105 Asi&rsc’mj ! dX=I 1 dx=a,
e*+1 e +1

aeR

APTIA IIEPITTH

3.110 Asitre 6t av n ovvépmon f:[-a,a] >R

a
elvan ocuveyng ko Teptrtn TOTE J. f(x)dx=0 evd av

—a

a a

f(x)dx = 2J‘ f(x)dx

glva ovveyng kot dptia toTE j
0

—a

3.111 'Eoto n cvveync cuvépmon f:R - R pe mv
wwmra £f(1-x)+f(1+x)=£(x) yio k4 x €eR. Na

amoderyBovv ta eEN¢:

A) H cuvéptnon f, sivar dptia,
1996 1997

B) I f(x)dx = j f(x)dx .
1995 0

3.106 *Av f, g mapayoyiowesoto R, kat

vrapyovv a,B eR dote Bf(B-x)—af (a-x)=g'(x)
p

v k6Be x eR, dei&te OtU I f(t)dt = g(1)—g(0)

a

3.107 Av f(x):\/1+x2 +2X, AeR xot

fim )

X400 X
tox
=) ——dx
Io f2(x)

3.108 Av f cvvericoto R kaoydet 6t

=1, Bpeite 0 A KoL vVTOAOYiIGTE TO

[ rma ! ) !
e’ =| f(t)+3t°dt va Bpedei to f(t)dt

0 0

3.109  Aivetou n mapaywyiciun cuvéptnon

f :R—> R ue odvoro udv to R m omoia tkavomotei
moygon F3(x)+f(X)=2x , yaxade xeR. No

1
anodeiete Ot J #Zdt =1
01+3f4(t)

3.112 Hovvapmon f:R - R eivar coveyiic, dptia

kot éxet mepiodo T . Na amodeilete otL:

3.113 Hovvapmon f eivar cvveyfig oto [-1,1] ko

aptwo. No amodei&ete ot

2n i
A) J. xf(npx)dx = 2 J‘ f(npx)dx

0 0

B) J' fo(oovx)dx = HJ' Ef(ouvx)dx

0 0

1
X 4x=0

3.114 Na anodeitete 611
_14+ovovix
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NA BPEOEI XYNAPTHXH

3.115 Na Bpeite tov tHm0 Guvaptnong f , Tov givor 3.121 ‘Ecto n mapoywyicym covaptnon

optopévn ko cuvexng oto [0,1] kat wwyder 6tu: £:[0,1] > R yw v onoia wyvet 6Tt

12J‘ 1f(x)(x f(x)Mx <1 Frg > LW+ (02) F2AO 4 ade x€[0,1]. No

0

3.116 Na Bpebei 0 tomog g cuvépmong f mov

glvat ocvveyng oto R kat toydet 611

.[ 12exf(x)dx2jlf2 (xﬁx+Ile2de

0 0 0

3.117 Na Bpeite Tov THmO TNG GLVAPTNONG

f:R >R yw mv onoia woyvet 61t £(0) =1 ko

1
f’(x)zf(x)+‘[ f(t)dt yiakébe xeR

3.118 Hovvapmon f:R — R sivor cuveynig ka

2
10Y0EL OTL j tVt2+4-f (t)dt = f (x)- ! Yo
-2 X’ +4

kabe XeR Na Bpeite tov tOmo g f

3.119  Bpeite ovvexf ouvapmon g:[1,3] >R

3 3

g9y +2 = 2~J- e290dx

MOTE VA 1ovEL OTL I
1

1

3.120 Hovvapmon f eivar opiopévn ko

ovveyfig oo [0,1] xon i kébe X €[0,1] woyvet

1 l 1
In? f (x)dx +e= 2I t21n f (t)dt

0

f(x)>0 xat J‘

0

A) Na Seigere 6 f(x)=e*, x<[0,1]
, BRI
B) Noa Bpeite 10 J.O -0+ ()

amodeitete ot f(x)=3x-2

3.122  Av F sivar pio apyiki g ovuvéptnong

f:R—> Rxatyw kdbe x e R 1oydet 611
( f (x)—ex)(F(x)— F(l)—ex) =0, va Bpeite 10V TOTO

™G ovvaptnong f

3.123 Na Bpebei n cvveync cuvapmon f:R - R

av oydet ot £(x) = (1+e*)(1+F(x)), VxeR 6mov

F eivar apyxn g y = 1f(_x)x pe F(0)=0.
+e

3.124 Aivetaun cvvapon f, cuveynic oto[0,1]

1
Y TV omoia 1ydovv: I f(x)dx =1k
0

1
I f? (x)dx=1. No Seigete ot f(x)=1,x€[0,1]
0

3.125 *'Ecto F o apyich Tng cvveyoig
ocwvaptnong f:R —> R, pe v 1didmro:

F?(x)<F(X)F(a—X) yiakdbe xR, omov a=0.
No amoderydei ot A) F(0)=F(a),
B) ne&icwon f(x)=0 éera

Tovldytotov pilaoto R .

3.126 *'Ecton ovveyig ovvdpmon f:R — R kot

F wa apyuch g pe my womta f (x)F(1-x)=1

1
vy kéOe XxeR . Av f (Ej =1, va amodeifete 011
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YIIAPXEI)

3.127 Hovvapmon f eivon napoyoyioym oto R

1
kat woyvet £(0)=0 kot j f(x)dx=1£(1).Na
0

amodeifete oL vmapyer § €(0,1) dote f'(§)=£(8)

3.128 **H cuvépmon f eivar cuvexig oto [0,1].

No omodeitete ot vmapyet x, €[0,1] dote

3.129 Eotw f ouvépm cvveyicoto R . Asitte

2

otLombpyer & €(0,2) dote J. f(t)dt=2f (&)

0

3130 Hovvapmon f eivar cvvexng oto [o,B]

B
Ko 16)0EL j f (X)dx =0 . No anodei&ete OTL vIEApYEL

o

X, € (0,B) dote f(%)=0

3.131 Av f ovveyig kot yviota avéovca kot g

GuvEXNS Kat yviolo eBivovoa 6to [a,B] pe

p p

f(t)dt< J‘ g(t)dt va deitete

o

f(B)>g(B) xau j

o

onomapyel v €[a.p] dote f(v)=9(y)

3.132  'Eotw cuvépmon f , pe coveys mapdywyo

1
oto R xa I f (x)dx = f (0). Amodeitte 611 vIAPyEL

0

1

£e(0,1) dote J‘ xf'(x)dx = (&)

0

3.133 Ectw f:[a,B]—> R cvvapmon cvvexng oo

B
[a.B], mapaywyioym oto (0,B) pe I f(x)dx=0

o

ko f(a)=0. Agi&re otivmépyer & e(o,B): f'(£)=0

3.134  ’Eoto n mopaywyicym cvvéptnon
f: [(x,B] — R pe O<a<f.Na amodeiéete 6T
2X ’
ebiowon : f(x)= —I f(t)dt &xe e

BZ_QZ

o

TovAdyotov Adon oto (a,B)

3.135 ***'Ecto cuvapton f cuveyig kot yviota
avéovoa oto R . Na amodeibete 011 1 e&icmwon

xf(x)>rf(t)dt IX+2f(t)dt—jxf(t)dt

0 X 0
+
x—1 x—2

=0

&xet o tovrayiotov pite oto (1,2)

ANAT'QIr'IKOI TYIIOI

NI

3.136 Av I, :J. ep'xdx, veN*, Seitte 6Tt
0

1
I, = 1 -1, 5, v>2 xatva vrokoyicete 1o 1.

1 vx
3.137 AVI =J. € _dx, veN voanodsitete
v 1+e*
0

()nI eV—l_IV, veN*

v+1 v

3.138  Av I :J- &dx, veN* v
v ), x(1+Inx)

deilete OTL I :——I , veN*
v+l v+l v

2
3.139 Av Iv :j ocuv'xdx pe veN* va
0

, , v—1 I
amodeiete OTL I ¥ -

v_? pe v>2
b A
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ANIXOTHTEX

3.140 Na amodeilete TIC OVIGOTNTEC:

NG
A) B2 | 22 ax< 15

2 ! \/1+x2

B
B) ln%Sj MSlnE v kGbe O <a<p

a X a

1 x
) 1sJ‘ © sdxs<s
0 1+x 2

5 x 5 2
3.141 Asitte ('mj dx- '[ X _dx<4
1

e
L e +x? e* +x’

3.142 Avnouvépmon f eivau cuveyfig oto R kan

f(x)<0, ¥xeR rérs.[ {@+ijdxz4
s\ X f(x)

3.143 H ovvépmon f sivar cuveyfig 610 [0,+00) ue
f(x)>0 ykébe x €[0,+0) . No amodeifete 611

xzj f(t)dt > I tzf(t)dt i ke x €(0,+0)
0 0

3.144 H ovvapmon f eivou cuveyfic kot yviiota

a+6

f(t)dt<j f(t)dt

a+3

a+3

avéovoa oto R, dei&te c’mj

a

3.145 Av f(X)=(X+1)|nXTH,X>O,t()'cs:

i) No peremioete v T o¢ mpog
povotovia, Tig acvuntotes s Ct oy vo Ppeite T0
obvoro Tipmv mg  f

ii) Noa amodei&ete 6TL 1 e&icmon

2020
X+1=xe X1 x>0 &yet pia axpPag Oeticr pila
X+1
iii) Agi&te oT1 f(x)+2|n222f(7),x>0
2020 2020

tf (t)dt > 2010J f(t)dt
2010

iv) Agiéte 0T j

2010

3.146 H ovvapmon f eiven cvvexfig oto [0,1] pe
f(x)>0 yakébe x €[0,1]. Na omodeitete 6Tt

lefz(x)dx J.lfz(x)dx

0 0

J-lf(x)dx ) J-le(x)dx

0 0

3.147 H ovvapmon f eivou cuveyfig kot yviiota

2 4

f(t)dt<%J‘ f(t)dt

avéovoa oto R . Agiéte 0T J.
1

1

3.148 H ovvapmon f eivan kuptié 610 [O,a] pe

a

a>0. Na anodeifete 611 I

f(t)dt>af(%j

0

3.149 'Eoto movvépmon f, cuveyfic oto [0,1].

1 1

xf(x)dx < %+J‘O £2 (x)dx

Acgiéte 6T j

0

3.150 Hovvapmon f eivon cuveyig kar yvnoiog

ebivovca 6to R . Na deifete 611

2020 2020
xf (x)dx > I f (x)dx
1 1

3.151 H ovvoptiiceic f Kkou g &ival cuveyeieg oto
[0,+0) pe f(x)>0 ywkébe x€[0,+) n g givor

yvnoing avtovsa [0,+0) . Na omodeilete 6Tt

g(x)j Xf(t)dt >ng(t)f(t)dt /Vx e (0,+0)

0 0

3152 Av f(x)=¢" (ﬁnx-%],yta xabe x e (0,+0)

, vo. amodeifete 6T M f eivan yvnoing avéovoo oto

(0,+00) ko oT-GLVEKELR dETETE OTL

2
2 N\ X 2 _
e“In2 f(2)<J'e (<8 In2— (1)
2 X 2
1
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ANTIXTPO®H
3.153 A)H ovvapmon f eivon opiopévn oto [a,B],
1-1, pe ovvexf mpdm™ mapdywyo oto [a,B]. Asitre ont

B £(B)
jf(x)dx + I

f(a)

£ (x)dx = Bf () - af (a)

B) Av f(x)=e*+x° Bpeite 10 j £ (x)dx .

1

) No deifete 611 j JIn xdx +.[ dx=e
1

0

3.154 "Ecto n ovvaptnon f(x) = 2x+npx , x>0

24n
Na Bpeite o ohoxAnpopa 1= I xf! (x)dx

3.155 'Eotw n mopayoyicym cvvapmon f:R —R
tétowa dote £ (x)+f(x)+2x =0 10 kafe xR .

A) Na dei&ete 011 1 f givar yvnoiong edivovoa

B) Noa dei&ete 0T vVIAP)EL EVO TOLAGYIGTOV

o

X e(%,lj této10 dote f(x,)=x,4" -3.

0
I Na vroloyicete 0 '[ f(x)dx

-1
3.156 H ovvapmon f sivar mopayoyicyn oto R
kat woyvet f(x)>0 ko ln(f(x))+ef(x> =X Y10 kGOe

xeR. A) Anodei&te 6tin f avriotpépetart.

e e®+1
A) Ynohoyicte 1o 1= J‘fl (x)dx + J‘ f(x)dx.
1 e

3.157  Houwvépmon f eivor cuveyis oo R yw
mv omoia wyvet 6t f(x)>0 xon In( f (x))+ef(X) —x

vy kGfe X eR

A) Agi&te otin T givon yvnoimg avéovoa.

B) Abote Tig ebomoeg f(x)=1, f(x)=e
e e +1

I Ynohoyiote 0 J. f(x)dx+ J. f (x)dx
1 e

3.158 ‘Eotw cuvépmon. f (X)=Inx—In*x-x+1

pe x>0. Agi&te 611

A e+Ina>o+In’oyie l<a<e
B n f ovuotpépeton oto [1, +00)
r Av n avtiotpopn g T eivar cvveyng, 10te

[ rrome [ rmen-e-e

3.159 A) Houvvépmon f eivar yvnoing avéovoa
oto R . Na dei€ete 611 01 e€lomoerg | (X) =X Kot
f(x)=f(x) eivarcodvvapeg oto D, N D.

B) Av f(x):X—i-I edt, xeR, va Aoete

2004

my ekiowon: f(x)=f*(x).

1
3.160 Av f(x)= eVx , Xe(0,+00) , vo vtoAoyicete

10 r fl(x)(l—ijdx
. Inx

OPIA ME OAOKAHPQMATA™*** 01 1APAKATQ ASKHZEIS EINAI EKTOX YAHE)

2
Inx [ 1
3.161 Noavmoroyicers 1o lim —= | —dt
x>0 X J Int

X+1 1
3.162 Navmoroyicete o lim j ——t

x> ) 3422
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EMBAAA

3.163 Na Bpeite 10 epPadov Tov ympiov mov

TEPIKAEIETAL OO TIG YPOUPIKES TAPACTAGELS TOV

cuvapticeny g(x)= Jx, f(x)=2x-1 kot

2

3.164 Aivetorn cuvéptnon f(x) = X Na

1+x

VroAoy1oTEL TO EUPadOV TOV YOPIov TOV TEPIKAEIETOL
and ™ C;, mv nAdylo aoopntot g C; 116 evbeieg

x=0, x=3 kot tov 4€ova x'x

3.165 Atveroann cuvdptnon pe tomo f(x) =Inx . Na
Bpeite T1¢ €E10MOEIG TOV EPATTOUEV®V TNG YPOUPIKNG
nopdotacng g f ota onueio pe teTunuéveg x =1 ko
x = e . Na vroloyicete To epfadov Tov yopiov Q, mov

nepucheietar and ™ C; kat Tig 600 eQantoUEveG.

3.166 "Eotw E(\) 10 £ppadov tov yopiov mov
: . . 1 . '
nepAeieTal amd TNV KOUTOAN Y = —5 > TOV a&ova x'x
X

Kot g gvfeieg x=1, x=A (A>0). Na
npocdlopicete v evbeia X =a mov ywpilel To

TAPATAVE Yopio o dV0 1oepPadikd yopia.

3.167 Aivetaw n sovaptnon £(x) = (x* —3x +1)e*
A) Na vroroyicete to eppadov E(t) tov pépoug
ToV gmmédov, To onpeio M(x,y) TOL 0Toi0V,
Koavorolovv Ti¢ oxéoels: t<x <0 pe t<0 xo
0<y<f(x)

B) No vroloyicete To lim E(t)

t—>—00

1
5 ko Fapyw g f pe
1+x

3.168 Av f(x)=
F (1) = 0 va Bpeite 0 gufado Tov ywpiov moV
mepicheietal omd ™ ypaeikn mapdotacn g F kot toug

aoveg x'x, y'y

3.169 'Ecto n cvveyng ovvapmon f pe Dy =R
dote f(x) >0 kon f(2—-x)+f(x)=2 yw xébe xeR.
Noa Bpeite to epPaddv Tov yopiov oL TEPIKAEiETOL OO

m C; tov x'x kot t1g gvbeieg x =0 kot x =2

3.170 "Eoto otovvaptioeis f,g pe A=A, =R
xavwoyver f/(x)—g/ (x) = (x2 +2x —1)eX Y100 kGOE
xeR. Av yvopilovpe 6Tt n C;, g cuvaptnong

h(x) =f(x)—g(x) diépyetar amd to onpeio A(0,—1)

Noa vroloyicete o euPaddv Tov ywpiov movL

nepucheteton amo tig Cp, Cy

xe* x<0

3.171 Aivetoun cuvéptnon f(x) =
xInx x>0

Noa vroroyicete ta epupadd E tov yopiov mov

nepkAgiovron and ) C; Tov dova x'x Kkat v evbeio

x=-1

3172 Av £(x)=In(1+cgx), xe [oﬂ
a) No amodei&ete OT1
f(x)+f(£—xj =In2 ywo xébe x € [O,E}
4 4
B) Na vmoAoyicete o pfadov Tov eninedov
x@piov Tov opileTol and ™V YPAPIKN TAPASTACT TNG

f ko mig evbeleg y =0, x=0 xo x:%

3.173 "Ecto 1 cuvéptnon £, dHo opéc
napayoyiown pe f7(x)>0 yakebe xeR. Avn f
Topovctdlel Tomikd akpdtato 6to X, =0 pe Tun
undév xon £(1)+£(-1) =3 va Bpeite 10 epPaddv Tov

yopiov peta&h TG YPAPIKNG TOPASTAONG TG
ovvaptong £ , Tov d&ova x'x Kt TOV VOOV

x=-1 ko x=1
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3.174 Hovvapmon f eivon mapoywyicym kot 16y0et
2
£(x) =J. f(x)dx—f'(x), ¥xeR ka f(0)=2

A) Na Bpeite Tov Tomo g f

B) No Bpeite v opilovtia acOpntot g C;
610 40
)] Na Bpeite 0 gpfadov tov ywpiov Tov

nepucheietar ano m C; v mapandved aGOUTTOTN Kol

TG evbeleg x=0 wou x=2

3.175 Atveron n cuvépmon f(x) = L , xe(0,m)
npx

Noa anodeitete 6Tt 0 gpfadov Tov ympiov Tov

nepikcheietat amd v C; tov G&ova x'x Kot Tig gvbeieg

x:E Kol x:E sivan E:lln?).
2 2

3

3.176 Aivetoun ovvépton f pe tomo

e —e, x<1
£(x)=1 JInx . No amodei&ete 6tin f eivon
, x>
X

GLVEXNG KoL Vo, VTToAoyiceTe To euPadov Tov ympiov, To
omoio mepkAgietal omd ™ ypaikn mapdotacn g f
Tov G&ova x'x Ko Tig gvbeieg pe egilomoeg x =0 Kot

X=e.

3180 Av f(x)=x,x>0, 10618 :

3.177 Na Bpeite 10 epPadov Tov ympiov mov mepLéyet

T onueio M(x,y) ue xESxSe Kot

2
1x2 Inx—Syslx2
e 2

3.178 Na amodeifete 611 10 £puPoiddv TOL YOpPiov TOL

TEPLEYETAL AVAUESO OTNV KOUTOAN y:‘x2 —1‘ Ko

. , 13
v evleia x+y =1 1codton pe i

3.179 Ectwo E (C() ,T0 eUPaddv Tov Ywpiov TOL
opiletatl amd T YPUPIKN TAPASTAGT TG CLVAPTNONG
y="f(x)=x%,tovaEova yy xarmyevbeia y=a,
a>0 . AvnevbBeia avt Kveiton KGBeta oToV Yy
Katd n 0eTiK) popd owtod (ONA. To a — 4+ ), Kot [e
tovmTo 4m/ sec va Ppebei o puOudS petaBorng Tov

enBadov E(a), otav a=27 .

i) Na Bpeite v £Ei6®ON TS EQATTORES (€) TN YPAPIKAG TAPECTAGTS TG suvdptnong f OTO ONHEL0 TG

M(a, f(a)) * H& a>0 -

i) No Bpeite 10 eupado tov yopiov Q mov mepikheietonr omd ™ Ypapikh topdotacn g |, v epantopévn

(e) xoutov d&ova X'X.

iii) Av éva onueio M kwveitan ot ypaeikn mapdotacn s f €101, GoTe va amopakpvveTol and Tov aova Yy

ue puOud 2 povadeg to devtepdrento, va Bpeite to puOUd petaBorfc tov eufadov E tov yopiov O tn ypovikn otryun
KaTd TNV omoia 1) TETUNUEVT ToV gtvor iom pe 4 povéadec.

iv) No Bpeite ) e(_q' a) €010, OOTE 1 £VBgia pe eCicwon y=) va xpiCel T0 xOPio () OE §ho oeuPadikd ywpio.
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3.181 "Ecto n ovveyfig cuvépon f:(0,+%0) - R yia v omoia woyder o1t f(xy) =xf(y)+yf(x) v ke

x,y €(0,+0) pe f'(1)=1.

A) Na omodeitete 6t f(x)=xInx, x €(0,+)
B) Na Moete v e&icoon 2f(x)=x> -1
I Noa vroroyicete To epPaddv Tov ywpiov mov mePIKAEiETAL AN TIC YPOPIKES TAPACTAGELS TMOV GUVOPTHCEDV

h(X)ZZf(X), g(X)=X2—1 Ko v gvbeia x =e.

3.182 A) Avicétnta Bunyakovsky-Cauchy- Schwarz: Av f, g eivat cvveyeis suvaptioeig 10 [a,B] , VoL
2

P p P
deitete 6T1 If(x)g(x)dx < j(f(x))z dx--"(g(x))2 dx.

a

B ? B B ? B
B) No anodei&ete 6Tt @) If(x)dx < (ﬁ—a)jfz(x)dx B) Ixf(x)dx < ([32 —a? )Ifz(x)dx

3.183 Aivetann cvvapmon f cvveyng 6to StdcTo [—2,2] , TApay®Yicun Vo Popég oTo ddoTna (—2,2) Yy v
omoia eniong yvopitovpe 6t £(0)=3 kar f(x)f'(x)=£'(x)—x ywo k40e x € (-2,2)
Amodeitte Ot A) H f dev éyet onueio kapumnig B) f2 (x)—2£(x) +x2-3=0

2
I) H f eivon koikn A f(x)=1+V4-x* , xe[-2,2] E) J' (f(x)-1)dx=mn

0

3.184 Hovvapmon f:R — R eivar cvveyng ko yio kdbe x R, 1oydet: e +f(x)—x-1=0
A) o No deiete 6TL 1 cvvaptnon f aviioTpépetat.
Noa peietnoete  cvvaptnon f ®¢ Tpog T povotovia.
v  Nohvoete g eblodosig: £ (x)=0 xar £ (x)=e
¢ 3
8  Na omodsifete 6T J‘ . f(x)dx = 5

3.185 *'Ectwn ovvdpmon f:R —>R kot F pa apyucn g pe my omra £(x)F(1-x)=1 yakabe xeR. Av

1

f(%j =1 vo amodeifete ot f(x) = e 2
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Ta enopeva OEMATA eivon and AHMOZIEYMENA AIATONIXMATA XTO AIAAIKTYO (Ouznyéc

ovop£povTal OOV VITEPYOVV)

3.186 'Ecto f&bo popéc mapaywyicyun oto R pe f(3)=1y1a mv omoia 1oydovy :

R

o f'(x)>0 ywkdfe xeR @) . ﬁmf(x)—x= -4 2)

x>l x-1
A. Na Bpeite v e€icwon epamtopévng g Ypapikng tapdotacng g f oto onueio A(1,f(1))
B. Agi&te 0TL vmapyer povadiko E€(1,3) oto onoio T mapovsidler erdyioto .

2
7 r ! X ! X X

I. Na Mbei oto [0,+0) 1 e€icwon f (e )=f (np (Ej + ouv [ED .
A. Av E 10 epBadov tov yopiov mov mepucheietar omd my ypagikh mapdotacn g f, v y=—x kot 11g gvbeieg

x=0, x=1 dei&te 611 E>2.

3.187 Aivetan suvépton f : (0,+00)—R mapaymyicym pe covexy mopdymyo 61o (0,400) Yo T 0moio IGYHOLY :

. F eivar o mopdyovoa g f oto (0,+0)

£(2017)-F(2017) > f(2016)-F(2016)

|f’(x)-f(x)| =e® (l+i2j Y1 kéle x € (0,+00)
X X

. 1)
. f (1) =—-Xq - (im (1+—j omov x, eivon n peyokvtepn pila g e&iowong 2 =x+1
X—>+00 X
1
A. Aeigre om f(1) = —e  (uovddec 5) o1 om cvvéyewn ot f(x) =€* (ﬁnx- —j, 10 ke X € (0,+00)
X
B. Meletiote v f o¢ mpog T xuptdTo Ko To. onpeio kopnng (wovddes 5) kon otn ovvéyela deiéte 1L LILAPYEL
§e(l,e Ny I I .
2 28 28 2¢
r, Agiéte 0T ) T givan yvnoing av&ovoa ato (0,+00) Kot 6N cuvéyela deiéte 0Tt
2
2 b4 2
e“In2 f(2)< € qx <€ In2—-1(1)
2 X 2
1

3.188 Aiverar cuvapmon f 8bo popés mapayeyiown oto [1,e] pe £(1)=2, f(e)=e+1 «ot covoro Tydv t0

[-1,4]. Na omodeiterte 6tu:

A. Yrépyovv tovhdyiotov 8bo Tég X, X, € (1,e) pe X # X,, térow dote (%) =1(x,)=0.

B Yrapyet tovréguotov éva & € (1,e) téroto wote (&) =0

I. YrépyeL tovhdyiotov éva Xq € (1,e) tétoo dote f(xq) [f "(x0) —4f* (%9 )} =Xg.

A Hevbeio y =—x+e+2 téuvetmyv C; og éva Tovddyiotov onpeio pe tetunpévn 6o dtotmuo (1, e) .
E Yrapyoov &,&, € (1,€) pe & # &, térow dote £'(&;)-f'(&,) =1 MovtovAidng
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3.189 "Ecto cuvépmon f mapaywyiciun oo R pe f(x)#0 yia kdfe X € R kar é010 611N ypopikh) TapdoTaon

™mg TéuveLTov Y'Y oe onueio pe tetaypévn 1. Ioydet axdpa n oxéon (x + 1) [f x)+f '(X)] =xf(x) Yo x6be x € R.

\/XQ +1

X

A) Na Bpedei o Tomog ¢ f. B) Avf(x)=
e
i) Noaanodeifete 6Tin  avrioTpéeeTar Kol 0TL 1 Ypapikn g mapdotoot éxel pe Tov G€ovo cuppeTpiog
avtig ko tng Léva povo koo onpeto pe Beticn TeTpnuévn X .
i) Yo onpeio M «weiton katd prikog mg Cy Eekvavtag amd to onpeio mov np Cy tépvel tov y'y ko

npoPoin tov M otov OX amopaxpdverat pe taydnta 2cm /s . Na anodei&ete 6T1 0 puOUdG peTaBoANG TG Yoviag

rad/s.

2 , , , f'(xg)—1
MOy, ™V xpovIKT GTIyp} TOV X = X 1600TOL plg ————
X

0

i) Av g(x)=f (%) va vroAoyicete 1o guPadov E (ot) oV Ywpiov Tov mepkAsieTar omd v C, Tov XX

Ko Tig evbefeg x =0 ko x = a, o< 0 kofdg koo lim E(at).
a——o0

2
3.190 Aivovron ot cuvapticelg f(x) = % +a ,x>0 kot aaeR , gx)=lnx , x>0

A) Na peketioete g Tpog v povotovia — akpotata Ty cuvaptnon A(xX) =f(x) —g(x) , x>0 o va Ppeite 10

GUVOLO TILMV TNG.

B) INo moteg Tipég tov o € R ot ypagikég mapactdoels v cuvaptoemy f,g éxouv : 600 — £va — Kavéva Koo
onpueto.
N Ly nepintwon omov or Gy, C, dev £xovv kowd onpeia deilte 6Tt 6T0 oNpEID OOV M KATAKOPLT OMOCTACN

tov Cg , Cg TOPOLOLALEL AKPATOTO , Ol EPATTOUEVEG TOV YPOPIKDOV Ttapactacewy Tov f,g eivor moapdAiniec.

A) No pedetioete og mpog ta Koida Tnv Y=A(X) kot va amodei&ete OTt

i) Yo ke X;,X, pe 0 < x; <X, woyder ot 2f [%J +g(x;)+g(x,) <2g (MTXQJ + f(x) + f(x5)
3 5

ii) jA(X]dX < é . IA(x)dx Aovkag
2 2

3.191 'Eoto n mopoyoyicyn cvvapmon f: f: [O, 1] —>R pe 1<f(0)<2, dote vo ioydet:

f'(x)=f*(x) - 4f(x)+5 ywrkdbe x[0,1].

A. Noa pehemioete mv £ ©¢ mpog ) povotovia, Ta akpOTATA Kot TO TPOCTLLO.
B. Na Seitete ot £(1)>2.
r. Noa dei&ete 0TL 1) Ypopikn mapdotacn g f Exel akpiog Eva onpeio kapumng.
1 1
N f(1) _ , , 1
A. Av divetar ot : W =a Kat | f(x)dx =p,va vrodoyicete To odokApwpa I = ) dx
X

0 0
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. f (X) -4
3.192 'Eotw cvvapmon f: R — R 1 onoia eivor yvnoing Lovotovn, cuveyhg Kot TETola doTe 11rré ———— =05 ka
X—> X —
. f(x)-2 ) .
lim ———— =2. No amodeifete 611
x—>1 X -
, - . f(x)-2f(x-2)
A H f eivan yvnoiong avéovoa B f(x)>0, vxe[1,3] r lim =1
x—3 xXx—-3
, , , , , f (2) +f (e)
A Yrépyer povadkdg apibpos X, € (1,3) tétorog dote f(xg) = —
E Yrapyet & € (1,3) tétowog dote 2f (&) = \/f(2) f(e)+£>(e) MavtovAidng
3.193 Aivetoun cuvépnon f pe tomo: f(x) = )i_ L
e’ —x

A. Noa Bpeite To medio opiopod g f .

No arodei&ete 0L vILapyoLV aKpPmdg dvo onueio A(xl, f (X1 )) , B(XZ, f (X2 )) pe x; <1< x, ota onoio ot
EPANTOUEVEG TNG YPAPIKNS TapdoTacns g f eivon mapdiinieg otov opilovtio aova
I. No arodeiEete 0TL VIAPYEL TOLVAAYIGTOV Eva oTpElo F(E, f (E)) GTO OTOI0 1) EPUTTOUEVT] TNG YPOPIKNG

noapdotaong g ' etvon mapddAinin otov opilovtio dEova .

A. No amodei&ete 6TL VIAPYEL OLAGTNUA TG LOPPNG [(x, B] pe f—oa > 2 oto omoion f eivar yviola avéovoa .
E. No vroAoyicete 10 gufadov Tov ympilov Tov mepkieietar amd TV YpaPikn napdctacn g f Kot tovg d&oveg
GUVTETAYUEVOV .
f(x -
>T. Noa Bpeite ta 0pro : i) lim T]l; ( ) ko ii) lim XOEX ~ X
x>+ f (X) X—>+ eX — e]nx

3.194 T v 2 gopég mopaywyicn cuvépmon f: R — R 1oydovv:
. £(0)=f(0)=1
. f(x)- (f’(x) —f(x)) =f'(x)- (f’(x) —f”(x)) yiakdBex € R.

No arodeiete 0TL:

A. (f(x))2 + (f’(x))2 =2e?* [ xeR.
B. |f (X)| <2 - €* xar o cuvégga 61 M e&icwon f(x) = xe* éyet o tovhdyotov pila oto Sidomua (0,2).
I. H f etvon yviowa avéovoa .
1 2
A J (F(x)~ £'(x)) dx=e? ~ 2 (1)
0
i) f(1)<e

i) Avi(l)=e, w0t f(%j =e
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3.195 @:zwpovue v mapaywyicym cuvapmon f: R — R 1 omoia yo kdbe X € R wcavomotel ) oyéon

£3 (x)+f(x)= e e

A. Na yiver peAémn kot ypopikn Tapdotacn yio T cuvaptnon g (X) =x% +x.
B. No deiete 6t f(x) —e ™ , XeR,
I. No peletioete ) cuvapTnon q)(x) = L ef (x) , X € R g mpog mv povotovia Kot ta akpdTaTa.

f(x)
1y 0
A. Na amodeifete 611 I ——dx + ej f(x)dx<e-1.
o f(x) 1

1

E. ‘Eoctwo F (x) wo wapdyovoo tng foto R, ue F (1) =0 va vroloyicete T0 OAOKAN PO '[ F (x)dx .
0

>T. ‘Eoto h(x)= 610 [O, 1] .

1
f(x)
i.  Na dei€ete 6t n h avriotpépeton kat va Ppeite tnv h™
ii. Av E; 1o epfadoév tov yopiov mov mepicieietor and m Cy , tovg doveg xX'X, y'y kor tnv gubeio x =1

kat E, 1o epPadov tov ympiov mov mepucheietan and m C. 1, tov dfova X'X Ko TIG KaTakopues gvbeieg oto dkpa

ht'>

TOL SLGTHULOTOG OV opileTarm h!, va deitete o1 E, +E| =e. MavtovAidng

3.196 Aivetou 1 800 popég mapaywyiciun cvviaptnon foto R kar tétown dote ;

. f(0)=0,f'(0)=2

. (%2 +1)£"(x) + 4xf'(x) + 26 (x) =0 , xR

A. Na Seiéete om f(x) = 22X ,xeR
x“+1

B.o)  Na Bpeite v epantopévn (&) g ypapikng tapdotaong g f oto onueio A (2, f (2))
B) Noa deitete 0TL VLAPYEL LOVODIKO X € (—1, 1) TETO10 MOTE 1 EPOTTOUEVT TNG YPAPIKNS TapdoTacng tng
010 X va elvorl mapdAinin otov dEova X'x

ln) Noa Bpeite 10 eppadov E(a) tov yopiov mov mepucheieton omd ™ ypapwn tapdotacn g f, tov éEova xX'x , v

EQPOMTOUEVI TNG OTO X; =2 Kot TG evbeleg x=2 kot X = > 2
B) Av 10 a petofdiieTar pe pubud 25cm /sec , va Bpeite 1o pubud tov E (oc) TN YPOVIKN GTIYUN OV &ivor
a=10cm
A.a) Avngeivarkvptioto R xa g’ (1) =1, va deifete 011 01 Ypapikég mapactioel; Towv f,g tépvoviot to moAD
o€ éva onpeio oto (1,+0)

B) Av F opyxfmgforo R ko o, e R va deilete 6t11oyvet

|F(B) - F(oc)| <|B-o makibe o,peR Apoiixetlo
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3.197 Aivetou y cuvéptnon f o Ty omoia 1oyvovy

_xe* +1

f'(x)— yiux >0 ko f(l):e—S
X
A. No Seitere omt f(x)=e* +Inx -3, x>0
B. Na 8eifete 6T 1 eicwon f{x) =0 &yt povady Aon oto (0,+0)

r. Av g(x)=Inx,x>0

o) No opioete ) ovvaptnon fog

B) No. MWcete v avicwon f (g (x)- 1) <3

A. Na Bpeite 1o guPaddv tov ympiov mov mepikieicton amd ™ ypaeiky nopdotoon g f 1 tov a&ova xX'x KoL

2
Tig evleieg x =e—3 , x=e® -1 Apcdkelo

3.198 'Eoto n mopayoyicym cvvapmon f: (O, +oo) — R , n onola wcovomotel Tig oyéoels:

. f(x)- ln(f(x)) +2x-f'(x)=0 ,ya kéBe x € (0,+0) (1)
. f(x) >0 ,ywwkdbe X € (O, +oo)
. f(l)=e
1
A. Noa armodeiEete Ot f(X) —e'x ,X € (O, +oo)

. . . . . . -1
No arodei&ete 611 1 cuvaptnon f avtictpépetan ko va opicete T cvvaptnon £ .

I. No peremoete ) ocvvaptnon f wg Tpog T povotovia , v KuptdTNTA KO VoL 0odei&ete OTL
L
2.ex >3-x,x>0
62 2
A. Na vroloyicete To olokMipmpa I = j £ (x)- (1 - —jdx
R Inx
E. Noa armodeiEete 611 € + Ye>2.-Je . Apcdakelo
3.199 Aivovrar ot cuvapticelg :
. f(x)=xIna-alnx, a>0, xe(0,+®) pe f(x)>0 yaxébe x>0 a
. g(x)=x*-2xInx, x>0
A Na deiete 611 aa=e
B o) Nadeifete 6T1 € > x° | yio k40e x >0 B) No deitete om et —e? > 3+ ¢!
I' Nadeitete om g(x)#0 ,ywxébe x>0
. , 1, , ,
A o) No dei&ete 6T 1 ﬁ £XEL KOTOUKOPLOT] ACVUTTOTN
g(x
B) Av |h(x)| -g(x)<f(x) ywo x>0, voppeite to lim h(x) Apoiixetlo
X—>+00
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3.200 "Ecto n mapoyoyioym oto [a,B] cuvapmon f e f(B) =2f (o) ko
f'(x) = 2f2 (x) - 4f (x) + 4 y0. x40 x € [o,B]

Noa detéete o011 :

A. H cuvapmon f eivor yvnoiog adéovoa kat 61t f(o) >0 .
B. f(x)>0 ke f'(x)>f*(x) yioké0e x € [o,B] .

B
T. I f(x)dx<In2

o

A Av f(a)>1 1618

i) H f givan kvp.
ii) Noa Bpeite § [oc, [3] dote 10 guPadov mov opiletar and v C; g evbelegx =a, X =P KoL TNV EQOTTOUEN
mg C; oto onueio M(é,f (E_,)) va yivetol EAdyLoTo Apcdkelo

3.201 "Eotw cuvépmon f pe f'(x) >0 yakébe x € R , mg omotag 1 ypagih mopéotoon Siépyetat omd v opy

twv aEOvov . Av yio t cuvdptnon f oyder: (X) +f2 (X) =4 ywkdbe X € R, 1618

y

A. No voAoyicete T0 OAoKApoUO j 2 du 5 HEX, Y€ (—2, 2)

2 (e4x - 1)
B. No deigete ont f(x) = ——=

e™+1

r. Noa pekemioete ™ ovvaptnon f og tpog v KuptdTNTO , VO fpeite TO onueio KON TG Kot va dei&ete 0Tt
|f(x)| <4|x| , yokabe x € R
A. Na Bpeite 0 gpfadov tov ywpiov Tov Tepwieietar and ™ ypapkn tapdotacn g f, v evubeia pe e&icwon

y=4x ko mv oplovtia acopmtotg mg Cg 610 +o

3.202 'Eotw n napayoyicym covépton f: R — R pe f (O) =1, n onoia wavomotel T oyéon
f'(x)+1= 2X(f(x) + x) o k& X € R .Ocwpodpe eniong cuvépmon g(x)=F(x)-F(2-x),x € R 6nov F

gtvan apyun mg f.

X2
A. No amodeitete 6T : f(x)=€* —x, xeR
B. Na orodei&ete 6T 1 cuvdptnon f eivar kopt Ko oL 1 (e + 1) f(e3) < f(e4) + ef(ez)
- r r X4‘—X2 X
r. Na Aoete 610 dtdoTnpa (O, +00) mv e€lomon € =—
be
A. No LELETNGETE TN GLVAPTNOT § ®G TPOG TV KLPTOTNTA KOl TO, OCNUEID KOUTNS.
3 2
E. Na omodeifete 6T1 4 - J‘l f(2t)dt < I f(t)dt AgbvTiog
= 0
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3.203 Aivetou 1y 890 popég mapaymyicun 6to R cvvdpmon fyia v omoio i6y00vv :
. Agv vrtdpyet epantopévn TG YpaPikng mapdotaons g f mov va eivar mapdAinin oty evbeic  €: y =X,

Kot

(f'(x)—1)? + e¥f"(x) =0 ke X € R
Av n gpamtopévn g Ypaeikig mapdotaong g f oto onueio mg O (0, 0) €xetl Khion 5 ko evbeia y =x +1n2

glvol aoOUTTOTN TNG YPOPIKNG Topdotaons g f oto —o |, 10te:

A No anodeitete 6t1n f eivor koiAn
B No amodeitete ot f'(xX) = ,XxeR
e +1
r No vrohoyioete 1o lim (e* - f(x))
X—>—0
A Av E 10 guadov tov yopiov mov mepucheieton amd m ypaikn mopdotaon g, tov GEova XX Kot Tig gubeieg
x=0, x=1, va deifete 611 : 4E < 1
o o
E Amodeite o011 j dx = I L dx =0 ywwkdbe oo e R Aovkag
e*+1 e +1
—a —a

3.204 Aivetou n mopaymyicyn cuvapmon f: R — R pe sivoro Tudv 1o R 1 omoio ikavomotei ™ oyéon

3 (x)+f(x)=2x , yaxabe x € R

A. Na Bpeite Tig piec g f Kot To TpdGNMpO TNG.
1 X3 + X
B. Na Seigete omn f ovriotpépetar kot £ (x) = 5 Te K6Pe x e R .
I. No Bpeite Ta kowd onueio g ypaping topdotacng mg cuvaptmong f kot g evbeiog €: y =X .
A. No vroloyicete 10 guPadov tov ywpiov Q mov Tepkieistal amd T YPAPIKH Topdotact g cvvaptnong f
Ko Ty evfeio €: y =X .
Yoo
E. Noa dei&ete 0T j — dt=1. Apacdkelo
o 1+3f%(t)

3.205 'Ecto f:R — (0,+x0) dVo popig mapaywyioym covépmon pe £"(x) >0 ywkabe x e R , £(0)=1 kar

2
f' 2f' =0 00 R.
( (X)) + (X)+x2+1 Y10 KGBE X €

A. Na omodgigete ot f(x) = Vx? +1-x
Na anodei&ete 6t ovvaptnon f eivar yvnoing pbivovoa kot va Bpeite 1o cOvolo THOV TG
Na anodei&ete 6t M ovvaptnon f eivar avriotpéyiun kot va Bpeite Ty avtictpoen g

1-x2

A. Av 7! (x)=
x

, X € (O, +oo) , va. Bpeite 10 gpPaddv Tov Ywpiov oV TEPIKAEIETOL AT TN YPOUPIKN

TOPAGTACT TNG GLVAPTNONG & (X) =f! (x) ‘Inx , tov 4Eova X'xX Ko TV evleia x =e
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3.206 Aivovtoi ot cuvoptiicelg f,g: R — R Y10 Tig omoieg 163000V
X 1 2x X 3
f(x)=xe"+a , aeR ku g(x)=-=e€*+2e -

Av o1 ypapikég mapacticelg v f,g 6éxovial og Koo ToVG oNUEio , KOWT epamTtopév (€) mov SEPYETOL 0TTd
v apyn Tov aEOvev , ToTE :
A. No deiete 0Tt a0 = 0 KoM KO ePomTOpEVN ElvoLm €: Y =X .

B. Av E; etvai 1o epfadov tov yopiov mov mepikAeietatl amd ) ypagikh mapdotac g cvvapmong £, mv
evleia (g) wou v evbeia pe eElowon x=t, t>0 , vadeiéetre 6nt: E; (t) =t-e' —e' - %tz +1,t>0 xova

vroloyicete 10 lim E,; (t) .

t—>+o0
r. Av E, etvar 1o epBadov tov yopilov mov mepucieieton amd ) ypaQiky TapacToon g GUVAPTNONG £ , TNV
; ’ ; ; . 1 2t t 1 2 3
gvleia (g) xon v gvleia pe e€icwon x=t , t>0 , vo deilete 611: E, (t) = Ze —2e + Et + Et + ik t>0
A. Na deigete ot By (t)<E,(t)+t-€" , yiokide t>0 Apodixetlo
, , , , 1
. ™Mo , TG OT o = €
3.207 Oswpodpe cuvapticelg f,g yia Tig omoieg iyvovy f(x)=— ") ,xeR
X
. g oplopévn kot Tapayeyiown oto (0,+0) pe €8 + g(x) - x —Inx = "% x > 0
A. Na pekemBei n f og mpog tn povotovia kot va deyybel 6Tt g(x)=x+1Inx,x>0

‘Ecto F apywn mg f ue F(O)=0 tote

B.o)  No ibein avicoon F(2¥)<F(2 —1nx) oto (0,+) 6mov F apyucr g

B) Noa vroloyicbei to 6po  lim L(X)
x——01—-0ovvx

I. H e&iocowon f(x) = g(x) éxer axppag o pica oo (0,1)

A. Agiéte ot F xupti| ot0 (—o0,0)

3.208 ®zwpovpe cuvaptnon f , Vo gopég mopaywyicn oto R ue cvveyn devtepn napdywmyo
f'(x)f"(x)=0 f'x)>f'(x),xeR
A Na anoderydei £'(0)—£(0) < £'(1)—£(1)
Agi&te 6Tt vmapyovv &;,&, €(0,1): (&) < f"(&y)
1
Emumdéov av 1oyvet f'y)= ff "(x)dx ko fU(Ey)=-2
0
1
I.a) Agiéte 0T T eivor koidn P) Agite 6T1 Ixf "(x)dx >0 y) Aei&te ot vmapyet &5 €(0,1): f"(E3) <O

0

A. Av 1 eEicoon (fof 1)(e* —2)=f"(x)+Inx — x &yt pio v &5 €(0,1), vo amoderybei 0Tt 0 < &5 <In?2
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3.209 "Ecto cuvépmon g:(0,+%) - Ry v onoia wydovy g(1)=0 kar
(x3 + x) g'(x)+2x°g(x)=x—1 , o kébe x € (0,+x) .

‘Ecto eniong 1 kupt ovvépmon f:[-1,1] > R , této1a dote :

‘f(—1)+2‘
: I g(x)dx=0. xau (x2 + l)g(x) >(1- x)ln(f(l)) Y10 k6be X > 0
£(-2)

A. No anodeifete om g(x) = %4?)( ko 61t g(x) =0 y10 kGbe X >0

x° +
B. Na anodeibete ot £(1) =1, f(-1)=—1 ko 6TLvndpyer & e (—1,1) 181010 dote: f(E) + (&) =E+1
I. a.  Noamodeifere ot f(x)<1+(x-1)f'(x) ywkabe x €[-1,1]

B. Eoto f (O) =-1 ot E 1o eppadov tov yopiov mov oynpatifetor amd T ypoeikn Tapdotacn g

owvaptmong f , tov Géova X'x , Tov GEova 'y ko tnv evbein X =—1 . Na anodei&ete 6t f(X) < 0 yo 1k6Oe

0
X e [—1,0] Kot OTL: I 2 (X)dx > 1—32E
-1

Apcdketo

3.210 'Ecto wa pn otofepn ouvapmon f:R - R tétow dote: £2(x) +£(x) =x— 1 v kébe x € R
0
kot F e ropéyovoa mg foto R tétow dote | (£ (x)—2f(x)+1)dx -0

E(1)

A.i)  Anodeilre 6tin f givar cvveyng oto 1 0Tt givon ovtiotpéyun ko vo. Bpeite tnv avtiotpoen g f .

3
i)  Na Bpeite 10 I f(x)dx

1

B. Av diveton 0tin f eivon dvo popég mapaywyicun oto R pe f' (1) =1 va vroloyicete Ta Opio:

. _ B li nd
1}{151'11[(f(x) 1)In(x —1)] im
I'. No vroroyioete 1o eppaddv tov xopiov mov mepikheietar omd mv C; m C_, kon v evbeio x=0.

3.211 'Eotm n 8vo gopéc mapaymyicym cvvaptnon f : R — R pe cuveyn dedtepn mapdymyo yio Ty omoio, 16YHovV Ta

f (x)—2018*+2

efne: F(2)=1, f(2)+/(2)>r(3), f"(x)#0 yiakabe xeR, lim =2-In2018
x—>-2 X+2
Noa anodei&ete Otu: A f/(-2)=2 B. n f eivatkoiln yio kGbe x € R

I.n f mopovcidlet ohkd péyoto 6to X, €(—2, 2) A, Hekiowon f(X)=2x+5 &t povadn Moon my X =-2

X—>—0

1
E. @) lim f(x)=—0, B) If(x)dx<2e+l
0
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£2(0) +£>(1)+2
3.212 'Eocto f:[0,1] > R mopoayeyiciun tétowe Gote yio kabe x €R va woydet: % <f'(x)
kot g:R >R této0 dote yio kGhe x eR va woydet:
g'(x)=g(x), g'(0)=2 xu  g(0)=-1
A. Na Bpeite ta £(0) xou f(1) kobdg kon tov tomo g £
B. No Bpeite Tov TOm0 TG g , VO TN LEAETHOETE WG TPOG TN povoTovia Kot va Bpeite To medio TUdV TG .
e’ +3
I Av f(x)=2x -1 ko g(x)= or va Moete v e&icwon f(x)=g(x) (Movadeg 2) ka va Bpeite To epfadov
e

0V yopilov Tov mepihreietar amd m C; ™ C, kou g gvbeieg x =0 ko x =1

T 1 2
l
A. No vtoloyicete To OAOKA POUATOL J‘ P__oovx dx J- 1 + xe™ dx J. L
o NPX +ovvx Let+1 %x+1
3.213 ‘Eotw ovvapmon f:R - R mapayoyicyun oto R pe
o f(x) = 2f(x) —f"(x) — 1 ywKkdbe xeR e 9=£(0)+1

o f(0) =1

‘Eot® h napdyovca g f oto R 110100 DoTE h(O) =1.

A. i) Na Bpeite Tov tOmo g f

i) T f(x) =e* —1 va Bpeite v kvptomté g £ (Movadeg 1) kat to Tpdonpo mg h

4

B. Na omodsifete 6t J f(x)dx>6 .
2

I. Av f(l —g(x)e 8 ) = f(e_g(x)e><2 - xze_g(x)) va anodeifete 6T vrapyEL povadkd & (0<E) dote g'(§)=0

A. Na Bpeite To TA0og prlov g e&iomong f(eh(x) ) = f(e“) Yo TG d1dpopeg TIEG Tov o € R

2
3.214  Aiveron n ovverng ovvapmon f:(0,+0) > Rpe f(1)=2In2 on (x+1)f'(x)=f (X)+X+1—X+—2x+1

X

Xe Ri .

. . Xx+1
A. Na deitete on f(x)=(x +1)InT
B. No pedetioete v cvvaptnon f g mpog tnv povotovia, va Ppeite TIg 0OVUTTOTES KOL TO GOVOLO TIULAOV TNG .

2016
r. Na dei&ete 60T e€iowon  X+1=xe o €xel o axpPag Betikn pia .
2016 2016
f(x)+In4 1
A. Na Seikete 6t ( )2 > f (X; ] E.  Nadeikete 611 J. xf (x)dx> | f(x)dx
1 1
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3.215 Aiveton 1 ypopikn

TAPACTACN LG GUVAPTNONG
f(x) nomnoia éel acOuRTOTN

Tov dEova Yy . Me 1 Ponfewa

G YPOPIKNG TNG, VO AITOVTIGETE

OTO TOPOKATO EPMOTALLATOL

B1. Noa Bpeite to nedio

OPICLOV KO TO GUVOAO TIL®OV

me.

B2.i.  No Bpeite — av

VILAPYOLY — TO. oNEia s

. . N AN
QGVVEXELNG TNG CLVAPTNOTG , N\ /
kaBdg Kot Ta onpeio oto omoia dev elvat TOPAYOYIGLUN, SIKALOAOYDVTOS TOV IGYVPIGUO GOG.

ii. No gléy&ete av n ovvaptnon f €xel onueio Kopmng Kot va SIKOOAOYNGETE TOV IGYVPICUO GOG.

B3. Na Bpeite — av vEapyoLY — TO TOPUKAT® OpLoL:
. . f(x)+1 . 1
a. limf(f(x im —— . lim | f(x)- —
x—1 ( ( )) B x—>2 X—2 Y X%—l( ( ) I“l[ f(X)\D
Coef_
B4. Av gmmhéov 1oydel 61t lim 2l =—1lxan f' eivorcvveynigoto —1 , va Bpeite v e&icwon
x—>-1 X+

gpantopévng g cvvaptnong f oto X, =-1.
X

B5. Aiveton emmhéov 1 cuvepmon g(X) pe tomo g(x)=e2, x € R. Av yvopilere 6Tt (g0 f)(x)= J=x, x<0,
TOTE:

i. No Bpeite tov tomo g f, yio x<O0 .

ii. Na Bpeite 10 epPadov peta&d g ypagiknc topdotacng g cvvaptnong f, tov dEova XX kot Tov

evbeiy X=—-e", Xx=-1. (Mmako0pog)

| *
3.216 'Eotw o cvvépmon f pe tomo f(x) = nx ,a€ Ry v onoia woydet, f(X) <x-1 yunkdbe X >0
ax

A No omodeiéete 011 a=1

B No pedetioete ) ocvovdptnon f g mpog ) povotovia kot ta akpdTato, v Ppeite To GHVOLO TIHOV TG Kot Vo

1
anodeitete o f(X) < o v kabe X >0.

I. Na anodeitete 6T n ebiowon Inx+2018x =0 &xet akpPos pa piGa oto (0,+00)
%2
A Na anodei&ete Ot vrapyet v tovAdyiotov & € (1,e) tétoo dote 1-In& = -
e -e
1
E. No voroyicete 0 | = f °f '1(X)dx
0
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3.217 Atvovtar ot cvvaptioels f kor g v Tig omoteg wybder 6t f(x)= %3 ko (fog)(x)=e*.

o) Na Bpeite tov tOmo g g . B) Noa opicete TIC GUVAPTATELS g_1 () ko fo g_l
3+e
Y) No VTOAOYIGETE TNV TN TOL OAOKANPDUOTOG J. g_l(x)dx .
4

3.218 'Ecto cuvépmon g:(0,+0) >R yia mv omoia wyvovv g(1)=0 ko

(x3+x)g’(x)+2ng(x):x—1 , 10 k6B X € (0,+00) .

‘Eoto eniong n kupth owvapmon f:[-11] > R , tétow dote : . I | f((_:)+2 g(x)dx=0. ko
f(-1
(x*+1)g(x)= (2-x)In(f (2)) yio xisde x>0
A. Noa omodeigete 6t g(x)= % ka6t g(X)=0 yuo kébe X >0
B.  Noamodeifete ot f(1)=1, f(~1)=—1 xou ot vompyer & (~1,1) tétowo dote: f(€)+ F/(€)=E+1
I. o.  Noarmodeifete ot f(x)<1+(x—-1)f'(x) ywkade xe[-11]

B. 'Eoto f (0) =-1 xot E 7o guPaddov tov ympiov mov oynuotiletor amod tn ypoeikn Tapdotact Thg

ouvaptnong f , tov a€ova X'X , Tov dova Yy xar tnv gvbeion X =—1 . Na anodeifete 6Tt f(X) <0 7y KOs

0
Xe[—l,O] Ko OtL J. fz(x)dx>
-1

1-2E

3.219 'Eotw n napayoyicym cuovépton f :R — R, y10 mv omoia wwydovv :

f'(x) f(-x)=x ywxébe xeR, f(0)=1 ko f'ovveyigoro R.

A. Na deitete 611 efs1 B. Nadeifere on — f(x)=Vx*+1
T. Na Moete 6to R v efiowon  f(x)+ f(2015x) = f (2x)+ f (2016x)
A. Noa deilete 011 Y10 KGBe X € R ioyvet 6Tt f(x2 +l)+ f (x2+2)< f(x2)+ f (x2+3)

1
2

I(ef (X)—xz—ljdx X +T7x% —x+2

0

E. No Bpeite o 6p1o  lim
X—>+0

1
J.(Zln f (x)—xz)dx X2 +2x+5
0
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3.220 Aivovtar ot cuvapticeis f(x)=2e""—Inx pe x>0 xa g(x)=2x+2In

1+e*t
A. No Tig HEAETNOETE MG TPOG T, KLPTH — KOTAM
B. No deifete 611 01 Ypagikég mapactioels Tov T, g £xovv kowvn epantopévn oto Xy =1 ,mg omoiag va Ppeite
mv e&icwon
2
(exf1 + 1) )
r. IMa x40e X >0 vo deilete 611 In 2 22(X—exf )
X
. ; - 2
A. No Moete 610 R; v eéicwon e* Lox+ In%
1+e™
E. Av E givon 0 epfado tov ywpiov mov mepucheictan omd v Cy ;v epoamtopevn evbela e tov B epotipatog
l+e 5
kon Ty gubein Xx=2, vo deifete 611 E >4In % -5
3.221 'Ecto ovvdptnon f:R— R tétowa dote:
+  Hfeivou mapayoyiown. o f(x+y)<f(x)f(y) ywohata X,y. f(0)=1
A. No amoderydei 611 Yo kéOe x woyver f (X) f(—x)>1.
B No omoderyfei 611 yio ke x 1oyver f (x) >0 .
r "Eoto x0€ R Na amodeyfel ot
f(xg+h)—f —
(o) INo k@0 h > 0 wydet: (XO h) (%) <f (XO)%
f(X+h)—f -
B) INa kabe h < 0 woyvet: (XO h) (%) > f (XO)%
A Na anodeyfet 6Tt vrdpyet otafepds apBuog o dote: f'(x)=af (x) ywo ke xeR.
1
E No Bpebein f av eivor yvootd 6t I f(x)f'(x)dx=2

0

2
3.222 @swpovpe mv ovvaptnon f 1(—0,0) > Rue f(-1)=0 xon xf (x)+x2f’(x)—x—+1 Y1 kéle X <0.

B exf(x)

A. Na 8eigete om f(x)= 2In(-x) Y10 k40e X <0.
B. Meletiote tnv T o¢ mpog tn povotovia kat o akpdToTo
r. Bpeite 1a a,P € R dote n evbeia y = (ea —-a —1) X+PB—2 va eivor mAdya acvuntmtog g Cs 610 —0.
A. ‘Ecto E(?\) 10 gufado Tov ywpiov mov nepikieietar and v C; ,tov GEova XX Kot Tig evbeieg X =—1 ko
X=\ ,0mov —1<A <0 . Na Bpeite 1o 6pro lim M

N

A
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3.223 ‘Eotw nowvépmon  f 03] > R, dvo gopég mapaywyiown pe f' yviioia povétovn oto [0,3] ya v
omoia wyver ot : F()+ f(2)< f(0)+ f(3),
A. Na dei&ete 6um f eivor kopt oo [0,3]

‘Eoto axopa 6t f/(0)=0, f'(2)=4 ko epomropévn e Ct oto onpeio A(2, f(2)) tépuvermy
epomropévn e Cy oto T'(0, £(0)), oto onpeio B(L f (1))
B. No Seitete ont f(2)—f(0)=4 xa6n f(1)> f(0)

? 8

Av gmmhéov woybeL 0T ,[0 f (X)dx = 3 Kot 7o guPadov tov yopiov mov meptkAeietor HeTaLd TG YPAPIKNG
napdotacng tng f kot tev spontopevev oto onueia F(O, f(0)) xa A(2, f (2)) givan % 101€ VO, amodeifete 0T
r. f(0)=0

A. f(x)>0 yakade x<[0,3]

3.224 Aivetai n napayeyiown oovapmon f pe Dy =[—g, g} g OTI0lag 1] YPAPIKI] IAPAOTAOoL) OlEpXETAL
ano to onpeio A(0, 1) xat i khion g oto onpeio M(x, f(x)) eivar f (x)—e*npx.

A. Na &eiCete 0Tt f(X)=€" -0o0VX yla kabe X e [—%, g} Kat va Ppeite 10 COVOAO TIHOV TG,

B2. 'Eva onpeio K xwvettat nave ot C¢ yia x>0 xat 1) mpoPolr) tov otov afova x'x &xel tayovtnta 2cm/ sec.

Na Bpeite v taydmta mg mpoPoAr)g Tov otov dova y'y T XPOVIKI) OTLy|r) IIov To onpeto Ppioketat ot

oo 3 (5])

I. a) Na Bpeite Tig KATAKOPLPEG ACOUNTOTEG TG CLVAPTNONG g (X) =

1
t(x)

B) Na deiete o 1) e€lowon g(Xx) = f(x) &xet Svo akpPagAvoelg py, Py e Py <Py KAl p; € (%, %)

(f(x)-9(x))dx

y) Na vmoloyioete to oAoxkAnpopa:

9'—,4;\::1
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EZEIXQYEIY ANIZXQXEIY ANIXOTHTEY on6 to «EKKENTPON)

EZIXOXELY /EKKENTPON
3.225  No wbsin egicwon 2In(1+e*)=x+In4

oo R.

3.226

Av f(x):ln£ ge lj . XeR 1ote va
e’ +

f(x)
Moete v eéicoon In [e f(:)rlJ = f(x)
e

3.227  Na lbsin skicoon e\/_a e, x>-1
eX
3.228  'Eotw novvapmon f:(0,40) >R pe

f(x)=e*—eInx yw kade Xe(0,40) kot F po
apywn g f oto (0,4) . Na amodeitete
povotovio. F kot vo Aoete Tig e€lodoels:
FO¢+3)—F(X* +1)=F(4)-F(2) ko

f(x+2)=€"—eoct0 (—l,—i—oo)

In(x+1)

3.229  'Eotw novwvapmon f(x)=——2, x>
X
A) No omodeicete 6T f givon 1-1 ot va
Moete 116 eElomoElg:
(mpx +1)OWX =(oovx +1)m]X av Xe (O,%j
Ko (\/;—i-l)e = (\,,/e_ﬁLl)X av X € [O,+oo)
X3
3.230  'Eotw novwvépmon f(x)=—— , XeR.
xX°+1
A) Amodeite 6 f  eivar meprred kon 1-1
1 1 1 1
B Avote v gélowon —+—-=——+
) Ul é nex e3x X+1 (X+1)3

I No Abein séiowon f(Inx)+ f(1-x)=0
A) Na Bpeite tovg o,B € R yio tovg omoiovg

oyvel ot f (az +[32)+ f(20—4B+5)=0

0

3.231

A) No amodeiEete 6TL 1 cvvapTNoN

F(x)=—2

elvan 1-1 o10 R, K01 OTN CLVEYELD VO
x*+1

Moete 116 eElomoelg:.

2%
A) e* —x—lzlne—t1
(x+D)"+1
B) f X _ 2e"
e(In*x+1) | 5
2a
I gt o (:LL)Z-HL , X>—1 kat o>1
(I1+ox) +1
A) 2"t = £2(x)+1
3.232  Aivetoin cuvéptnon f (X) =X +1+x,

X € R. Na Moete v e&icwon

f (\/(x2 1)(@-x7? +1)) _f ((1—x)@)

3.233 Av f(x)=x>+2x-1 xeR , va Wbein

giowon f°(x)+2f(x)=36

3.234

Aivetar pua cuvaptnon f 1(0,+0) > R pe
mv wwmra f (a)— f (B) =f (%j vy kéBe o,p>0.

Avn eéicoon f(X)=0 &gt povaden pila tote:
A) No orodei&ete otin f givon 1-1
B) No Aoete v eicmon

£(x)+ f(x2+3)= £ (5 +1)+  (x+1) o0 (0,+0)

3.235  A) Na anodeifete 611 1 svvapTnon

1
f(x)=xe*, xe(0,+%) givar kvpty.

B) No Aoete v eicmon
2 2 1 1
(3+3Jex soleiles oo (0,+0)
X 3 3 X

A

1
I') Na M0ei 1 sicoon e = %\/e_+— oo (0,+)
X
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3.236 'Eotw étun cuvépmon f:R—>R &ivar dvo
popég mapayoyiown oto R 1oyt 6t f'(X) =0 v
kébe xeR, f(R)=R koo onueio A(2,3) Kot
B(6,5) Bpiockovtor 6t ypoeikn mapdotoon g

A. Na amodeiete 0Tin f givan aviioTpéyiun
B. o) NoAvbein ekiowon 5 —1=2"" ko

aviowon 5°—1>2*"

B) Na Avoete v e&icwon

f-1(3+ £ (5" ~1)+Inx— 1 (2**1)+3)):6

3.237  No pehetioete @ TPOC TN LOVOTOVio, Kot To.

rofha ™ cuvapmon f(X)=x+Inx, x>0

2 x—1)
A) Na wbein e&iooon In X (2—)

Xl i1 (0.+0)

B) Na Aoete v e&icwon

f’((x3+2x)exs*x’2): f'(x+2) ot0 (-2,+)

3.238  A. Na psketioste o¢ mpog 1 HovoTovia
owvapmon f(X)=2e"-e"*+1,xeR
B. Na Aboete v avicwoon:

4ex2—2x <4ex—2+3e—x2+2x+1_3e—x+3

3.239  'Eoctw novvépmon f:R—R pue

f(x)=e"—e™ yiokdbe xeR

A) Amodei&ete T povotovia kot to koika g f
B) Amodeitte omim f' eivon dptio suvaptnon.
I Noa Moete v eicmon

fOC+)—(x*)=(2)- (1)

A) No Moete v ekiowon f'(x+2)=e +%

3.240 ‘Eotonovvépmon f:R—>R ., cvveyig
kot yvnoing avéovoa 6to R kot éotm F pia

nopdyovoa ¢ f oto R. Avote oto R v e€icmon

F(ex+x+3)+F(2x+2)= F(2x+4)+F(eX+x+1)

3.241 'Eotw 6mim ovvapton f  sivon
napayoyion koat yynoing avovoa 6to R . Av F

givon po apywn g o, va Aoete oto R v e&icmon

Fe” +X +3)+F (2 +2) =F (2 +4)+ F (e +x +1

3.242  A) No peletioste Tn povotovia Kot o

In x
Xx—1Inx

akpoToTa ™G ovvapmong f (X) =

B) No Avbein egicwon

X In X+ X 2
+ X = —
—-Xx xe*—=Inx-x e-1

X

e

3.243  No peletioete ™) cuvapon
f(x)= (X2 —6X+11)ex_2 , XeR wg¢mpog to koiha

X+1

. . x-2 _
Kot vo Mooete ty efiowon et = ——T——
X —6x+11

3.244  Noa Moete v kicmon X =x*+Inx x>0

X

3.245 'Eote novvapmon f(x)=€*, xeR Nq

Bei n eEiowon f (ex) =f (e2X ) +X yio XeR

3.246 'Eotwnovvapmon f:R—>R nonoia eivar
ouveyNs kot yvnoing avéovoa 6to R . Na Avoete v
gkicwon f (1+\/;—x) =f(1)-f (\/;)+ f(x) oto

[0,+oo)

3.247  'Eotw cuvéptnon f:(0,4+0) >R pemy

wiotmra: - f (\/ﬁ) > f L\/g] , Yo KaBe

ae(0,+0),Be(l,+20).

A) No anodei&ete 0Tt f eivar 1-1
B) Na Abei n e&icmwon

f(VX)+ ()= £ (x)+ f (x*) 070 (0,40)
I No Avbei 1 e&lomon

f(x+1)+f (nux+2)= f (x+2)+f (GX)G‘EO (-1,+)
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5 , . x—1
3.248  No Moete v kicoon 33x+2 = X =2 3.252  'Eotw n ovvéptnon f(x)= e x>1.

oto (0,+00)

3.249  Na Moete v ekiowon € =Inx+1 oto0

(0,+oo)
3.250 N bein sicoon (X+%j<x—|n X)=2
oo (0,4)

3.251 Hovvdpmon f:R—R sivar cvveyig kat

yvnoing avéovco oto R . Na Avbei n e&icoon

x? +e? e =
f 5 +f(e +1):f(xe)+f 2e

No Mbsi  e&icoon (5X +1)(2X+3x) _ (2x +3x4 1)(5x) oTo

[0,+oo)

3.253 "Eoctwnovvépmon f:R—>R, xeR n
omoia gival yvnoimg av&ovoa Kot 1oyveL 0Tt
f(f(x)=2x-1

A) No wbei n e&icmon f(X)=x

B) Na Avbei n e&icmon
f(e-2)=f(x-1)+2(x+1-¢")
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Jix

3.254  Anodeitte drt S— <e yio ki x>—1.

eX
v o Inx .
3.255  Amodeifte 611 — <InX yio.kG0s x>0
X

3.256  No amodeytei 611 2In (1+ ex) >x+In4 ywo

kb xR

3.257  ’Ectw novvépmon f(x)=Inx, x>0
No dei&ete 011 Y10 kKGBe X >0 1oyveL OTL

f(3x)+ f (4x)> f(7x)+ f(x)

3.258 Av f(x):X3+X—1, xeR va deiytel 6t

|7 (@)= £ (B) <lo—pl<[f ()~ f (B)] . wPeR

3.259  Av f(x)=1-2e™, x>0pe va deifete 6T

f(e")+f(e”)<f(e¥)+f(e”), (1) naxdbe x>0

3.260 'Eotw n ovvapmon f :R — R mov sivon

yviola eBivovoa kat koidn cto R.
No deyBei 611 yio kGbe x >0 1oydel

fInx)+ F'(x+1) < f(x=1)+ f'(qux+1)

3.261 'Eotw cvuvépmon f:R—>R nonoia givar
yvnoiong avéovcsa oto R . Na anodeifete 01t
f(x)f(4x)+ f(2x)f(3x)> f(x)f(3x)+f(2x)f(4x)

yw ke XeR

3.262  'Eotw novvépmon f pe

f(X)ZX—Z\/;-i—l

A) Amodeitte omim f moapovoialel eldyioto
B) Amodei&te v avicotTO
2 2 2
(1_+[5_+Y_2 a+B+7y yiokdbe a,B,y>0
P v «

3.263  No pekerioete ™ covapmon f (X) = Inx
X

(G TPOG T1 LOVOTOVIOL Kot To akpOTOTA KoL VoL
) . [[te (eY .
amodeiEete v avicotnta e "™ > | — | yio kéOe
a

ae(l,e)

3.265  Na derydei 611710 K60 X € R , 10Y0€1 OTL

(2+In(x¢ +1)) <2(x +1)

3.266 N amodetytei n avicoTTOL

X

X 1)\
ex <(1+—j <e ywkdébe x>0
X

3.267  A) Asigte 6t X —x = InX (1) yio kabe
x>0

B) Av a,B,7>0 pe afy =1 vo arodeiete 011

o +B7+y* = a+B+y

3.268  No amodetytei n avico™TOL

In(x+1) . In*(x+1)—In*x . Inx
X+1 2 X

x>e (1)

3.269 N amoderytei n ovicomTOL
1 <In [ In(x+1)

In(x +1)** In x

}< Inlxx 010 (1,+0)

3.270 Hovvdpmon f eivar mapayoyicyn oto R
pe —1< f'(x)<1 xa f(3)=2. No amodeifere otu:

-1< f(0)<5

3.271  Aivetou 611 cuvapmnon f sivan kupt 610

R . No amodeigete ont (e+1) f (e“) <f (es)+ef (es)
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3272 'Eow dunovvipmon f:R - (0,+) 3.279  No amodeifete 6T1 GUVX < 1_?2+2_; T

glvat dVo Popég TapaymyIioI, KUPTH Kot Yviolo

avéovca oto R . Av 1 cuvépnon 3 glvan yviow

avéovca oto R vo amodelytel 6Tt

fz(a—;ﬁj < f(a)f(B) ke a,peR

3.273  Aivetoan cvvépmon f pe f(x)=In mx
X

x €(0,m). Na amoderytet ot:

A) n f' eivon yviocwa bivovca oto (0, 1)

B) B etB e e 0.m)

2 2 a B

3.274  Avnovvapmon F eivar koidn 610 R, va

amodei&ete OTL

F(x+1)-F(x)<F'(x)<F(x)-F(x-1) yux x>1

3.275 ’Eoctonovvépmon f:R—R pe f'
ovveyn kot yviota avgovoa kar f (1) =0. Na deifete

o (x+1)f(x)<f (XZ) 1o k60e X €(0,1)

3.276  'Eoto n cuvapmon f , 800 popég
TapAy®YIon, Yvnoing avgovoa kot Koikn oto R pe
, , 1 1 1
f (1) =1. Na anodeitere 6mt = f (a)+ f| = |<1+=
a a a

v KGOe o >1

3.277  Aivetaun cvvépmon f(t)=In(Int),

te (1, +oo) . Na Bpeite v e&lomon g epantopévng
GTO ONELO PE TETUNUEVN e® kot va amodeifete TV

, 4
avicotnto. 2e°In(Inx) < x+eIn—
e

3.278  Na omodeyrei 6m o' > M) (1)

Y kabe O<a<B<l1

kb x>0

3.280 Na anodeyrei o1t 1+ X2 —e % >0 y1a k6O

x>0

3.281 Av f(x):x+\/x2+1, xeR, amodeitte

f(x)-x-1

6t In f
ot In f(x)> .

Y10 KGO X € (O,+oo) :

3.282  Avioyoet ot e¥ 2 ox+B (1) yiekabe xeR

,pue 0>0, BeR,va anodeitete 6T o <e*P

3.283 'Eotw peR.Avyakade xeR 1oyvel

e* —2+(}1—1)e_x >-be™* | eilte 611 p=-3

3.284 'Ecto n cuvaptnon f , mapaywyicium cto
[0,+90) y1a TV omoia woyver ot f (0) =1 kon
f(X)#0 ywkdbe xe [0, +o0) . AV 10)0€1 OTL
f'(x) < 2xf?(x) vy kébe x €[0,+0) va omodeyret o1t

-1

f < ,
(x) 1+ x?

X e [0,+oo)

3.285 ’Eoto pa cuvépmon f :[0,+oo) —> R pe
f(n)=0.Avywkabe x>0 0ydeL 6TL
xf'(x) < f (x)+x’covx, va omodeitete 611

f (X) <xnux y kGbe X >

3.286  Aivetoun cvveyig ouvépmon f :R—>R
pe f(R)=R ,n onoia ikavomotei  oxéon:

210 L f(0H (x)=x+26? , yukéPe xR

A) Na amodeiete 0T 1 cuvaptnon f eivan
yviota avéovoa kot ve Bpeite T cvvapmon

B) No Avoete v avicwon f(x) < x ko va

omodeifete 6t f(X)—1>0 ywkdfe x>1
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3.287 'Eotm 1 ovveyng cvvdpmnon f pe medio

opopod 10 [—2,4], sbvoro Tdv to [-1,8] ko v

4
1810t Ta I f(x)dx =0 . No deikete Ot :

-2

A) —fz(X)+7f(X)+820,YlaKd98 xe[-2,4].

B) J. f?(x)dx < 48

-2

3.288  Aivetou 6T M cuvaptnon f sivan cuveync

1 1

xf (x)dxsé+‘[ f2(x)dx

0

oto0 [0,1]. Aei&te 611 J‘

0

p _
3.289  No amodeitets otu: J. 1 dt > p-a ,
. In (t2 +l) ap

O<a<p

3.290  Aivetou 6111 cuvéptnon f eivan cuveyic
o010 [0,1] kot woydet 6t f (1) =1 . Na anodeifete 6T
1 1
I [ f ’(x)]2 dx+6J- xf (x)dx > 21
0 0 10
3.291  Aivetou 6T cuvéptnon f eivar cuveyic
o010 [0,1] kon woydet 6t f(0)—ef (1)=0 . Na

amodei&ete OTL

J‘:[ f '(X)T dx + 4J‘:eX f (x)dx 22(1—e2)

3.292  Hovvapmon f eivau cuveynigoto R kan

wyderott f(4-x)+f(x)=2f(2), yukébe x>0.

3

No anodeifete 61t J. f(x)dx>2f(2)

1

3.293 ’Ectw nouvvépmon f(x)=e™-8x*, xeR,

va amodei&ete 6Tl

(e -2)in2 <J‘:@dt <(e*-8)In2

3.294  'Eotw n ovveyng cvuvaptnon
f:R—> (0,+00) Avo a eivon mpaypoTikog
apBpog HeyaAdTEPOG TOV €va, Vo anodeiete OTL

2J.1J§xf (axz)dx SI azﬁ—(z)()dxsj.aiAICZ(—J\/;)dx

a

a

3n
1 22
3.295  No amodeytei 611 = < —j e™dx<e
e 3n),

e

X+Inx+1 4

3.296 N amodeitete 611 I—dx <3

ex
1

3.297  Avnovvépmon f sivar cuveync kot yvioua

avéovoa Kot ae R va anodetytel 6T

5a
J- f (t)dt < 2af (5a) i k60e >0
3

a

3.298  Aivetau 6T cuvaptnon f eivar cuveyic

yviotla avéovca oto R . T kdbe a,feR, va

B atp
f
0

amodeifete OTL j f(t)dt +I f(t)dt< ZJ ’ (t)dt

3.299  Aivetaun 6T cuvaptnon f eivar cuveync

yviola avéovca 610 R kot maipver povo OeTikéc Tpée.

3 6a

f(t)dt < J‘ f (t)dt yio k60

4o

AgiEte 6T J‘

o

a € (0,+0)

3.300 Av f ocvvegnc kot yvioia avéovca oto R

1 o
ko o>1 vo derytel 6T (a—l)J. f(t)dt <J. f(t)dt
0 1

3.301 'Eotw 6tin ovvapmon f eivar coveyng kot

KoiAn oto R . Na amodeilete 011

wa(t)dt—jﬁ”f(t)dk f(a)= 1 (B) ue o <P

o
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3.302 'Eot ot cuvopticelg

f(x)=e" —x, xe[0,+o0) Ko
G(x)=F(x)-F(4-x), xe[0,4] omov F givor

apyucn g f oto [0,+0) . Na amodeibete dnin G

2 4
gival KupTH Kot 6Tt 4'J‘1 f(2t)dt<j f(t)dt
B 0

3.303 ’Ectw novvépmon f(x)=xe™, xeR.Na
e+l 1

o f(Y)

anodeitete om e - f (e+1) < f (e+1)j dt<e,

Y1 kGbe X € (0,+00)

3.304 ‘Eoto n kupti covépon f:[-11] >R,
o dote f(1)=1, f(-1)=-1, f(0)=-1

a. No anodeitete ot f (x) <1+(x-1) f'(x)
yia kGbe X € [-11]

B. Av E givot to gupaddv tov yopiov mov
oynuotiletat amod T YpueIKy TapaoTact TG
owvaptong f , tov GEova XX , tov GEova y'y kot

v evbeio x =—1. No amodeifete 6t f(X) <0y

0
k6Pe X €[-10] wau otu: 3'[ f?(x)dx >1-2E

-1

3.305 Eotw novvaptnon f (x)=In (x+\/x2 +l) ,

x e R Na Bpeite v gpomtopévn oto onpeio KOUmg

™mg Ypapikng mapdotaonc g f xon va amodeifete 6T

2 1
3-[ f2(t)dt <8 xa 3JA f(t?)dt <1

0 0

3.306 'Eotw n mopaywyicym cvvaptnon f, pe

f(0)=0 xau 0< f'(x)<1.Na anodeifete 6L Y100

X X 2
k6P x>0 w;@aaj‘ f3(t)dt£U. f(t)dt}
0 0

3.307  Aivovtar ot cuvapticeic f,g:[a,p]— R

ouvveyeic kot yvnoing adv&ovoeg 6to [u,B] . Na deryfel

B p p
c’mJ. f(x)dxj g(x)dx<(B—a)'[ f (x)g(x)dx

3.308 'Eotw ovvdpmon f:R— R n omoia sivon
ropayoyiown ko wyde 6t f(2)< f'(x)< f(3) yw
k60e x € R . Na amodeitere ot f (2) >0, f (l) <0 va

Bpeite T povotovia g f ko va amodeiEete 611
3 3 3

ZI f(x)dx<j xf (x)dx<3j f (x)dx
2 2 2

1 1

(x2 +1)X2+1dx > J. e dx

0

3.309  Na deyyrei 611 J.

0

3.310 Avnovvépmon f sivan cuveync kot yviou

avgovoa 610 R kol e R va anodeitete Ot

af (a)>J f(t)dt yekabe x>0
0

3.311  Aivetaun cvvépmon f:(0,4+0) >R pe

f(x)= e . Na amodeitete 6tu
A) J f(t)dt<J‘ tf (t)dt
1 1

B) ZeJ‘ e dt <1,y ka0e a>1
1

3.312  Houvvapmon f eivon cuveyns oto [0,1] pe

f(x)>0, vxe[01].

’ r 0
No anodeiEete 6T1 <
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3.313 ’Eotw n cuvépon

f(x):X4+x2+x—2, X € R . Na Avbei n avicwon

f(X\/;)+2< f(X)+2 (0 +OO)
X\/; s— oto (0,
2¢e* ,
3.314 Av f(x):ln( X j, x € RTOTE Vo
- e"+1

Moete v avicoon In(e T J< f(x)
e

3.315  Aivetoun ovvdpmon f, pe
f(x)=Inx, x>0.Na Aocete v avicwon

f(3x)+ f (4x) < f(6x)+ f(2)

3.316  Noa bein avicoon px >1 dtav
nm) (¢

(533

3.317  No bsin avicoon

(\/E-i-l)lnx +(x/§—1)lnx < 2\/5 610 (O,+00) .

3.318  Na Bpsite T SlAGTANOTO TOV 1) YPAPIKY
nopdotaon mg f(x)=7*, x eR eivan «xdror omd ™
YPAPIKT] TAPAGTAGT TNG GLVAPTNONG

g(x)=—x"+7x+1, xeR

3.319 'Eoto cvvdpmon f opiopévn oto R , ya
mv omoia woyvet ot f (1)< f'(x) < f(2) o kabe
xeR . Na anodeyytei 6tin f eivon yvnoing avéovoa

kot va Avbet n avicoon f(x)= f(1)(x-1)

3.320  Houvvapmon f :(0,+0) —> R sivor db0

@opég mapayeyioyn kat koidn oto (0,+0) . Na A0t

N avicoon («/;+1)f(x)z f(x«/;)+xf(\/;) (1)

3.321 ’'Eotw nouvapmon f(X) :)I(—_l , X>1.
nx

5

Na AvOei 1 e&icwon (SX +1)(2"+3x) > (2x +3X+1)( ) 610

[0,+oo)

3.322  Aivetaw cuvépmon f(x)=x+Inx , ya

K@Be x > 0. Na anodei&ete ) povotovia g f , kon

Vo AOGETE TIG AVICMGELS:

A) 1‘((2x2 +1)ezx2’“)< f(x+2)

B) f(X)ef(X) <(e+1)ee” Yo x>1
> [2|n2
F) 62 < T GCTO (O,+OO)
5

X
3.323  ’Eotw n ovvépmon f(X) = i1 X<R-
B x*+

No amoderytei 6tum f givon yvnoiog avéovoa oto R
No A6€TE 6T0 GUVOAO TOV TPAYHOTIKOV 0plOUdV v

avicwon: f(17(x* +1)° ~32) < f (320 +1)* )

3.324 'Eoto cuvépmon f opiouévnoto R pe
oovoro Tipdv f(R)=R.Avn f eivau yvnoing
povotovn ko C, diépyeton amd ta onpeior A(1,5)
xon B (3, —1) , T0TE

A No arodei&ete T povotovia tng f

B Noa Adoete TV avicoon:

f(-2+ 7 +4-2))>3

r Na Moete v aviswon f?(x)<5+4f (x)
, , 4 2
A) Avote v ovicoon T~ x—In=+1|=-1
X

3.325 ’Eotwn ovvépmon f(X)=x—e™ pe

x e R . Na deiéete 6mun f givon yvnoiog avéovoa ko

vo, W0ei n n avicoon f (ef(x) (f (x)+1+e)) > f (1)
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3.326  'Eotw novvépmon f(x)=x+In (eX +1), 3.335 'Eotw n ovveyng cuvéptnon
xeR f:R> [O, +oo) Y TNV omoia 1oyvEL OTL
A) Noa amodeiEete 6Tt givar avTioTpéyn Kot va X
f (X) = W’ xeR
Bpebei To medio opiopov g 3
B) No Abei 1 avicwon A) Na deiéete 6mun f givan yvnoing avéovoa.
X+2 B) Noa Avbei n aviocwon
£(xt—x-2)> f-l[mexz—”J
e” +1 f(exz—x)> f (Sf(xz)—f(x)) ot0 R
e )
I No Avbei n avicoon € >e°+e I Na Av0ei n avicwon f (\/;) > f (X)+ Inx
A Noa Avbei n avicoo
3.327 Av f(X)=x"+5x-4, xeR , va hobein ) i i
4x X% +3
aviswon f°(x)+5f (x)>42 (x2 +3)J- f(t)dt> 4xJ. f (t)dt oto (0,+w)
0 0
3.328 Avf (X) =7 +X-1, vakobein avicaon 3.336  Aivetorn cuvéptnon f iR — R n omoia
f(x)<f (X2 ) +Inx vy x>0 gtvar yvnoiong ehivovca oto R . Na Avbei n avicwon

f(x2+x)— f(2x)<x’-x (1)

3.329  Na Mogte ™y avicwon 1+3** < %
4 3.337  Aivetaun ovvapmon f(x)=e* +x-1 ,
3.330  No\ooete Ty aviswon X €(0,+00) . Na aobein avicwon f(x) < f(x?)+Inx
g
In(eLvX) + npx < In(npx) +ovvx , x (O’ E) 3.338 N Mbein avicoon :
e¥1_e** > _3x*—x+4 ot0 R

3.331  No Moste v avicwon € +2Inx < e
3.339  'Eotw novvapmon f:R—R pe

, ; x—x2 2
3.332  NaXboete myv avicwon e >1+x* —x f (X) =" =2 . Nau amodeitete 611 T povotovia g

f(x)

3.333  'Ectw cuvépmon f:R—>R pe cvvépTione g (X) -—owo (0,_'_00) N
X

f(x)=¢" +In(ex +1), xeR.Av F eivan o
Moete v avicoon X f (X) > f (Xz) 670 (0,+oo)
napdyovoa g f, vo Adoete 610 R Vv avicwon

F (npx+1)—F (npx) JF (x+1)-F(x) 3.340  Aivetaun cvvépmon f:(0,4+%) >R, pe
eX B el

f(x)+f(y)=F(xy) yia ke X,y e(0,+0). Av eivon

3.334 'Eoto ovvépmon f : R — R1tétola dote n YVOGOTO 6Tt yeL 1 wodvvapion X>0< f(x)>0,
owvapmon h pe h(x)=e ")~ £3(x)+2 va eivar vo. amodei&ete ™ povotovia g f Kot va AMoete Tig
yvnoing avéovoa. Na Bpeite Tnv povotovia tng f xat OVICDOELG:

va Aboete TV avicwon: A) fe)> f(3™+1)-f(e™+3) , xeR.
2f(X2—X)—f(4—X) >ef(X2—X)—f(4—X) B) 3f (x) < f(7x-6)
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3.341 N Moste v avicoon

(x—\/m)(x+x\/1+7) <—x?o10 (0,+0)

3.342  No peketioste ™) cuvapon

f(x)=x+Inx, x>0 ogmpog ™ povotovia Kot T

Koo

A) Na Mbei n avicoon IN—— > (X2_1)2 670
X“+1 x°+1

(0,+oo)

B) Na Avoete v avicwon

f’((x3+2x)exa”‘2)< f'(x+2) oto (-2,+)

X
3.343  Aivetoun ovvapon f (X) == 1 xeR
X"+

. Na Moete v avicoon

f ((2— 2%+ X2)(/X2 +1)3) > £(0¢ +2)1-x)°)

3.344  Aivetoun ovvapon f (X) =\Vx*+1+x,

x e R. Na Aoete v avicmon

({0 4> (a0 2)

3.345  Aivetorn ovvépton f iR —>R yu vy
omoia woyvet 6t T (X)+ e’ =1_¢ (1) yio k&g

x e R . No Moete myv avicoon f(x)>0

3.346 ‘Ecto n ovvaptnon
f:(0,40) > (0,+0)pue f(1)=1 karn cvvapmon

g(x)=xf (x)—1 n onoia eivan yvnoiog pdivovoa.

A) Amodei&te 6min f eivon yvnoing edivovoa.

B) Noa Avbei n avicmon

)+ (x7)<f(x)+F(x°)

Sapy
3.347  NaMoete v avicwon o 'By* >e ¢

pe ayvootovg ta o, B,y € (0,+0)

3.348  A) No peletioste 1 povotovia Kot o

, . In x
akpoTaTa TG cuvapmong f (x)=
x—Inx
B) Na AvBei n avicwon
X Inx+x 2
+

e¥—x xe¥—-Inx-x e-1

I Noa Avbei n avicwon
(1-e) f (x)+1=(1-e)(x—e)’

3.349  A) Na Bpeite ta mpdonpa TOV GOVOPTHCEDV
3\ (4Y X—2
f(x)=]=| +|=| -1 kot g(x)="—=, xeR
0-(3) () =g e

Na Moete v avicoon 3* +4* <5 +x-2

3.350  'Ectw n ovvépmon f(x)=x—Inx, x>0

A) Na Moete v avicoon x° > x* +Inx ,

x>0 (1)

3.351  @cwpovue m ovvapmon f:[0,+20) >R

X

e
e f(x)=1+
e () e*+1
A) No peretoete v f g mpog ) povotovia

KO TOL OKPOTOTAL.

B) Noa Avbei n avicwon

f(x)+f (eX —l)+ f (ﬁ)s%

3.352  ‘Eoto ovvépmon f:R — R yia mv onoio

wyoetom 2 (x)+ f (x)+2x=0 ya kabe xeR

A) Na amodeitete oTin f givon yvnoing

ebivovoa 6to R Ko mepitn, vo. Bpeite Tig TYég
f(-1), f(0), f(1) xo0dgKkaito mpdonpo g f

B) Noa Bpeite Tovg a, f € R Yo 100G 0m0i0VG

oyoeL 6t f (az +ﬂ2)+ f(2a—4p+5)<0

I Na Mvoete v avicoon f*(x)+3x>0

A) Na Avbei n avicmon
2x- f2(x)+ f?(x)+1>0
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110 OAOKAHPQTIKOX AOT'EMOZX
3.353  'Eote n ovvapmon f:R— R mov sivon 3.360  Aivetaun ovvépmon f(x)=In(x-1)+x ,
yvnoiog avéovsa oto R . Na Avcete v avicwon X e (l +oo)
f(Inx)+ f(Inx+1)< f(1-x)+f(2—x
(Inx)+ £ (Inx+1) < f( )+ H( ) A) Na anodeifete 6T n cuvaptnon f

3.354

avéovca 6to R .

Aiveton 6tin ouvapmon f eivar yvnoiog

A) Na Aoete v avicwon

f(2)+f(4)>(3")+F(5)

B) No Adoete v avicmon
fe)+f(e™)<f(e¥)+f(e™)
3.355 'Eotw cuvépmon f :R— Ry my onoia

wydet e 4 f(x) = x ya kabe xR

A) No orodei&ete tn povotovia tng f

B) No Aoete 010 R 116 avichoeig: f (x)>0
ka f(x)>1

I Na Moete 6t0 R Vv avicwon

f(x)f(4x)+f(2x)f(3x)> f(x)f(3x)+ f(2x) f(4x)

3.356  Hovvipmon g:R— R, givar yvnoing
avgovoa kot woyder g(X)+g(—x)=x yakibe xeR.

Na Avoete v avicoon g (3X + 4" ) +g (—5X) > X

3.357  No hbsin avicoon

3Iogx +4Iogx +5Iogx > 6Iogx

3.358  Na lbein avicoon 2x*Inx<e oto

(0,+oo)

3.359  Noabeioto R aviowon 4*—3*>1

avTIoTPEPETOL Kot Vol Bpeite To medio opiopod g f
B) Na Avcete v avicwon

f(x+1)-1> f’l(e2 +3)

) No MWoete v avicwon  f(x)>x

3 —
3.361  Na Moete Ty eicmon 33X +2 > X -2
oto (0,+0)
3.362 'Ectw ovvépmon f(x)=e*+x-1 xeR

A) Na amodeitete 0Tin f eivar avtiotpéyiun
karétn £ givon yvnoiog avéovoa oto R
B) No Aboete v avicmon

ffl(ex—x—l)+ f (ex—x—l)so

3.363  Aivetan m cuvépton
f(x)= In(l+ xex)—g , x€[0,1]. Na Avoete v
1

1
aviocmon J‘ xf (X)deé-ﬁ-J‘ fZ(X)dX

0 0

3.364

f(x):x+ln(x+x/x2+1), x e R No Avbein

‘Eoto n cuvaptnon f pe

avicwon  f (ex)+ f(x=1)= f (x+1)+ f (Inx),

x €(0,+00)

3.365  @swpodpe cvviapton f opiopévn oo R
pe f(0)=1, n onoia eivar Topaywyiciun kot 16yvEL
f'(xX) < f(X) ywxdbe xR . Naldoete v

avicoon f(x)>e*.
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