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A’ Opdda

1. Eetdote av ol napaxdte mpotdoels eivon odndelc B deudeic (outiohoyriote mhfpwe TNy andvinoh cog).
(o) Av 7 f elvon napaywylown oo (a,b), téte 1 f elvan cuveyrc oo (a,b).

®

Av 7 f ebvon mapaywyiown oto o = 0 xou av f(0) = f/(0) = 0, w6t lim nf(1l/n) =0.
n— o0

)
(v) Av n f el mopoywylown oo [a,b] xou nafpver 1 péyiotn Twh Tne oTo T = a, t61e f'(a) = 0.
(i) Av f'(z) = 0 vy x&0e = € [0,00) xou f(0) =0, w61 f(z) = 0 yioe xdde x € [0, 00).
(8) Avn f elvon 800 gopéc napaywyiown oto [0,2] xau f(0) = f(1) = f(2) = 0, téte undpyer zo € (0, 2)

oote f'(zo) = 0.
() Eotww f : (a,b) — R xou éotww x0 € (a,b). Av 1 f elvon cuveyfic oto xo, nopaywylown oe xdde
z € (a,b) \ {zo} xou av undpyet to lim f'(z) = £ € R, téte f'(x0) = L.
T—x0
(ot) Avn f: R — R el napaywyiown oto 0, téte undpyer 6 > 0 dote 1 f va elvar cuveyhc oTo
(767 6)

(2) Avn f etven taporywylown oto o € R xou f/(xo) > 0, té1e UTdpyer § > 0 dote 1 f va elvon yvnoiog
adZovoa 6To (xo — d, o + ).

2. EZetdote av ot ouvoptioeic f, g, h elvou napaywylowes oto 0.
(a) fz) =z vz g Qxu f(z)=0avzeQ.
B)glz)=0avz g Qxuglz)=2>avzcQ.

(y) h(z) =sinz av z ¢ Q xou h(z) =z av z € Q.

3. EZetdote av o ouvapthoec f, g, h elvon mapaywyiowes oto R. Av elvan, e€etdote av 1 mopdywyoc
Toug elvar ouveyhc oto R.

(o) f(x) =sin (L) av z # 0, xou f(0) = 0.

(B) 9(z) = xsin (2) av x # 0, xou g(0) = 0.

(v) h(z) = 2®sin (1) av 2 # 0, xou h(0) = 0.

4. Acifte 6t n ouvdptnon f 1 R — R pe f(z) = 222 av x # 0 xou f(0) = 1 ebven noparywyiown oe xdde
zo € R. EZetdote av 1 f': R = R elvou ouveyhc cuvdptnon.

5. Bpeite (av undpyouv) ta onpeio ota omolo elvar tapaywyiown n ouvdptnon f: (0,1) — R pe
, x¢Q H x=0
flx) = _ _
, #="2pqgeN MKA(p,q =1

q’

Q= O



6. Adote napdderypa cuvdptnone f : (0,1) — R ) onolo:

(o) gbvon cuveyhc oo (0,1) ahhd Bev eivon mapaywylown oto onuelo zo =

3= wle

(B) etvan cuveyhc oto (0,1) alh& dev eivon napaywylown ot onuelo T, =

EN|

. Adote napdderypa ocuvdptnone f: R — R pe tic e&hc Wbidtnee:

1) =0, f(2) =1 xou f/(1) > 0.

1) =0, f(2) =1 xu f(1) <O0.

0)=0, f(3) =1, f'(1) =0 xu 1 f eiva yvnolwe adZovoa oo [0, 3].
m) =0 xou f'(m) = (—1)™ v x89e m € Z, | f(z)| < 5 vy x&de = € R.
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8. Eotww f,g: R = R xau éotw 2o € R. Trod¥étovpe 6t1: f(x0) = 0, n f elvon naparywylown oto zo xou

N g elvan cuveyhc 670 To. Acellte 6Tl 1 cuVdpTnon Yvouevo f - g elvon Topaywylowwn oToxg.

9. T xodepio and g napaxdtey cuvapThoel Beelte T UEYIoTn XaL TNV eAdYLO TN TWA TNS 010 SLdoTNua
TOU UTOJEIXYVUETOL.

(o) f(z) =2® —2® — 8z + 1 070 [-2,2].
) f(z) =2°+z+ 1070 [-1,1].
(v) f(z) = 2* — 32 670 [-1,2].

10. Acei&te 6t 7 e&lowon:

(@) dax® + 3bx® 4 2cx = a + b + ¢ éyel TouAdy TV pia plla oo (0, 1).
(B) 6z* — 7z 41 = 0 éyeL To TOAD o mpayuaTéc pllec.

(v) 2 4+ 92 4 33z — 8 = 0 éyeL axpPic pio tpoypatiey pila.

11. 'Eotww a1 < -+ < an 070 R xau €070 f(x) = (. —a1) -+ (x — an). Aellte 6T 1 e&lowon f/(z) =0
éxel axpPBde n — 1 hoeic.

12. Tyedldote TG YPUPIUES TOPOC TACELS TWV CUVAPTACEWY

1 3 x> 1

f(a:)zx—i—;, f(a:):m—l—ﬁ, f(ac)zﬁ, f(x):m

Pewpiyvtac oav tedlo oplopod toug to peyahidtepo unocivoho tou R 610 omolo urnopodv va oploTov.

13. Abvovton mpaypotixol apdpol ar < a2 < -+ < an. Na Beedel n eldyiotn Tun tng cuvdptnong

f@) = 3 (e — i)

k=1

14. 'Ectw a > 0. Ael€te 6TL n péyiotn Tl e ouvdetnong

1 1
T) = +
/(@) 1+ 1z 14|z —a
elvan {omn pe fiz
15. Trodétoupe 6T ov cuvapthAcec f xou g elvon mapaywylowes oto [a,b] xaw 6t f(a) = g(a) xou

f(b) = g(b). AceiZte 6T vndpyer Touldyiotov éva onuelo  oto (a,b) Yy To onolo oL egunTOUEVES TLV
YoAUPXOY TopacTdcewy Twv f xou g ota (z, f(x)) xou (z, g(z)) elvor napddiniec % tawtilovtou.



6. Aivovton dlo mapaywylowec ouvapthoec f,g: (a,b) = R aote f(x)g' (x) — f(x)g(x) # 0 yia xéde
z € (a,b). Aeilte 6T avdpesa ot dbo pilec e f(z) = 0 Beloxeton wio pila e g(z) = 0, xou avtioTpogo.

B’ Opdda
17. Eotw f : [a,b] — R, cuveyhc oo [a,b], nopaywylown oto (a,b), ye f(a) = f(b). Aellte 6u
undpyouy z1 # T2 € (a,b) wote f(x1) + f'(z2) = 0.

18. Eotw f: (0,+00) — R napaywyiown, ye hT f(z) = 0. AclEte 6
Tr—r+0o0

lim (f(x+1)— f(z))=0.

T—+o00

19. Eotwo f : (1,+00) = R mopaywylown cuvdptnon pe tv wibtnto: | f/(z)| < 1 yio xéde z > 1.
Aceite 6T hgl [f(z+ vz) — f(z)] = 0.
xr——400

20. 'Eow f,g 800 ouvapticels cuveyelc oto

[0,
£(0) = g(0) = 0 xou f'(z) >0, g'(x )>OGTO( a).
I(e

a] xau mapayoyiowes oto (0,a). Trnodétovye 6T

a) Av 7 f’ ebvon adZouoca oo (0,a),

(0,a).

(@)
(B) Avn 57, ebvor avZouvoa 610 (0,a), dellte 6T n 5 elvon avgovoa 610 (0, a).

21. (a) Acite 6T yio xdde z € R woydet e® > 1+ .
(B) Aci&te 6T yio x&de = > 0 woyet

1
1——<logx<z—1.
x

22. AciZte 6Tt v x&e & > 0 xon v x&e n € N oy del

lnxén(%—l)g {‘/Elnx.

Suurepdvate 6T limpoon (Y2 — 1) =Inz v x > 0.

23. (o) Aci&te 6T yio xdde = € R woyde
lim nln (1 + E) =z.
n—oo n

(B) Aci&te 6T yio xdde x € R woyet
lim (1 + E) =e".
n

n—oo

24. Mehetiote TN cuvdptnon
Inz

fla) = =2

x
o710 (0,+00) xou oyedidote T Yeapuxn tne napdotoon. Ilowdg eivan yeyolltepog, o €™ 1 o 7%

25. Aei&te 6T oL cuvapthoels In xou exp ixavomoly ta e€hc: (o) yia xdde s > 0,

x

. e
lim — = +o0
z—+4oo0 IS



xon (B)

. Inx
lim — = 0.
r—+oco I°

Anhadi, n exp avZdver 6to +oo TayUTtepa ond onowdhrote (LeydAn) duvaun tou x, evéd N In avEdvel 6To
+00 Beaditepa and orotadhrote (Wixpr) ddvoun Tou .

26. 'Eoto f: R — R nopayeyiown cuvdptnon pe v idtnta f/(z) = cf (z) yia xédde = € R, énov ¢ pia
otadepd. Acilte 6t undpyel a € R dote f(x) = ae®™ yia xdde z € R.

27. 'Eoto f : [a,b] = R cuveytc, nopaywylown oo (a,b), dote f(a) = f(b) = 0. Aeilte ot yio xdde
X € R, n ouvdptnom ga : [a,b] = R e

gr(z) == f'(z) + Af ()
éxer o pila oto ddotnua (a, b).

28. Ectwwa,b € R ye a < b xou éotw f : (a,b) = R nopaywylown cuvdptnon dote lim, ;- f(z) = +oo.
AelEte 6t undpyet € € (a,b) Odote f/(€) > f(€). [Trdbaén: Oewpriote v e * f(x).]

29. AclEte 61y xdde x € (0, 5) oyle

. 2x
sinx > —.
s

30. (o) Eoto f: R — R 800 gopéc napaywylown cuvdptnorn. YTrodétouvpe 6t f(0) = f(0) = 0 xou
f'(x) + f(z) = 0 v xd9e z € R. Aceite 6n f(z) = 0 vy xdde x € R. [Trddeitn: Oewpriote v
9=+

(B) 'Ectw f : R — R dbo gopéc napuywyiown cuvdptnon. Trodétoupe 61t f(0) = 1, f/(0) = 0 xou
f(z) + f(z) =0 yia x&de = € R. Acl&te éu f(z) = cosz v xéde = € R.

31. (o) Aci€te 6T 7 e&lowon tanx = z éyel axpPoc wa ANon oe xdde ddotnua tne wopphc I =

(k:7rf g,kﬂ'+%).

(B) Eotw ar n Mon tne mapandve eglowone oto dbotnua I, k € N. Bpeeite, av undpyel, to pto
limp o0 (@41 — ak) xou DDCTE YEWUETPXTH EPUNVELQL.

I Opdda
32. Alvovtau npaypatixol aptduol a1 < az < --- < an. Na Beedel n ehdytotn Twh e cuvdptnone
9(@) = 3 [z — axl.

k=1
33. 'BEotwn € Nxou éoto f(z) = (22 —1)". Aclfte bt elicwon ) (x) = 0 éxer axpBdc n Siopopetinée
Nooelg, 6hec oto Bidotnua (—1,1).

x

34. Na Beedoiv dhot ot a > 1 yio toug omoloug 1 aviodtnta % < a” woylel yio xéde © > 1.

35. Ectw f:[0,1] — R ocuveyhc ouvdptnon pe f(0) = 0. Trodétouue étL 1 f elvon napaywyiown oto
(0,1) xou 0 < f'(z) < 2f(z) vy x&de = € (0,1). Acet&te bt n f ebvon otadeph xon (on pe 0 570 [0, 1].



36. 'Eoto f : R — R nopaywyiown cuvdptnon. YTrodétouue 6t f'(z) > f(x) v xdde z € R xou
£(0) = 0. Aci&te 6Tt f(z) > 0 yio x&de = > 0.

37. Eotw a > 0. Acifte 6 1 edicwon ae” = 1+ x + 2% /2 éyel axpide pio tpoypatie pila.

38. 'Eoto f: (0,+00) = R nopaywyiown cuvdptnon. YTrodétoupe bt n f elvor ppoyuévn. AclEte bt
yioe x&de o > 1,
lim fz) =0.

z—+oo I

39. Eotww f : (a,b) — R mopaywyiown cuvdptnon ye lim f(z) = 4oo. Acilte 6T av undpyel 10
b~

lim f'(x) t61te ebvou (o0 pe +oo.
Tz—b—

40. Eotw f: (0,4+00) = R napaywyiown cuvdptnon pe liril f(x) = L € R. Aci&te b1t av undpyet to
xr—r+0o0

lim f'(z) téte elvon (oo ye 0.
Jim f'(z) w



