
ASKHSEIS - Sunart sei
, SÔnjesh, Ant�strofh Sun�rthsh

1. D�nontai oi sunart sei


f(x) =

√
2−|x|

|x+1|−1
, g(x) =

√

x +
√

2x − 1 +
√

x −
√

2x − 1.

Na brejoÔn ta ped�a orismoÔ tou
 kai na lujoÔn oi exis¸sei
 f(x) = 0,
g(x) = 2.

2. 'Estw h sun�rthsh f(x) = ax3−(a+β)x2+βx+1 th
 opoia
 h grafik 

par�stash dièrqetai apì ta shme�a A(−1
2
, 7), B(−1, 23). A) Na de�xete

ìti a = −6 kai β = −5. B)Na bre�te ta diast mata sta opoia h grafik 
th
 par�stash br�sketai p�nw apì thn euje�a y = 1.

3. D�nontai oi sunart sei
 f, g : R → R me tÔpou


f(x) =

{ √
−x − 1, an x ≤ 0

x2+1√
x

, an x > 0
kai g(x) =

{ √
−x + 1, an x ≤ 0√
x, an x > 0

Na sqedi�sete th grafik  par�stash th
 sun�rthsh
 f ·g kai na pros-

dior�sete to sÔnolo tim¸n th
 apì to sq ma

4. D�netai h sun�rthsh f(x) = 1
ln(x2−1)

. A)Na bre�te to ped�o orismoÔ th


f . B) Na de�xete ìti to 1 an kei sto sÔnolo tim¸n th
 f .

5. 'Estw h sun�rthsh f(x) = x2 − 2 kai h euje�a ǫ : y = ax + β. A)

Na bre�te ta shme�a tom 
 th
 Cf me tou
 �xone
. B) An h Cf kai

ǫ tèmnontai p�nw sthn euje�a x = 1 kai h ǫ dièrqetai apì to shme�o

A(−1, 3), na bre�te ta a, β.

6. 'Estw oi sunart sei
 f, g : R → R gia ti
 opoie
 isqÔei f(x) = g(x) +
x2 − 4 gia ìla ta x ∈ R. Na bre�te th sqetik  jèsh twn Cf kai Cg.

7. 'Estw h sun�rthsh f : A → R gia thn opoia isqÔei f 2(x) − f(x) − 1 =
x(x − 1) gia ìla ta x ∈ A. Na de�xete ìti h Cf den tèmnei ton x′x.

8. 'Estw oi sunart sei
 f, g gia ti
 opoie
 isqÔei g(x) = f 2(x) − 2f(x) +
x2 + 3 gia ìla ta x ∈ R. Na de�xete ìti h Cg tèmnei to jetikì hmi�xona

Oy.

9. Up�rqei sun�rthsh f : R → R ¸ste gia ìla ta x ∈ R na isqÔei

f 2(x) + 3f(x) = x;

10. Se k�je per�ptwsh na bre�te ti
 sunart sei
 f, g : R → R gia ti


opoie
 isqÔoun: A) f 2(x) + g2(x) + 1 = 2[ηµx · f(x) − συνx · g(x)], B)
f 2(x) = 4ex (f(x) − ex), gia ìla ta x ∈ R.
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11. D�nontai oi sunart sei
 f, g : {−1, 0, 1} → R me f(x) = x9 − x6
kai

g(x) = x2019 − x2020
. Na exet�sete an oi sunart sei
 f kai g e�nai �se
.

12. D�nontai oi sunart sei


f(x) =
(λ + 1)x − 2λ − 1

x − 2λ2 + λ − 2
kai

g(x) =
[(1 − λ)8 + λ]x + (λ − 3)5 − 4

x − λ2 − 2λ

me λ ∈ R. Na brejoÔn oi timè
 tou λ ∈ R, ¸ste na isqÔei f = g.

13. D�nontai oi sunart sei


f(x) =
λx + 4

x − 4λ − 4
, g(x) =

(2 − λ2)x − λ2

6 · 2λ − 4 − x

Na exet�sete an up�rqei λ ∈ R, ¸ste oi sunart sei
 f, g na e�nai �se
.

14. D�nontai oi sunart sei


f(x) = 3 − x +
2x + x3

x2 + 2
, g(x) =

(2λ2 + 1)x2 + (2λ − 1)x + 4 − λ2

x2 + λx + 1
.

Na breje� to λ ∈ R ¸ste na isqÔei f = g.

15. An oi sunart sei
 f, g : R → R e�nai perittè
 na apode�xete ìti I) h

sun�rthsh f + g e�nai peritt , II) h sun�rthsh f · g e�nai �rtia, III) h

sun�rthsh fog e�nai peritt .

16. 'Estw h sun�rthsh f : R → R. I) Na de�xete ìti h sun�rthsh f+(x) =
f(x)+f(−x)

2
e�nai �rtia sun�rthsh. II) Na de�xete ìti h sun�rthsh f−(x) =

f(x)−f(−x)
2

e�nai peritt  sun�rthsh. III) Na de�xete ìti h sun�rthsh f

analÔetai se �jroisma mia
 �rtia
 kai mia
 peritt 
 sun�rthsh
.

17. D�nontai oi sunart sei
 f, g, h : R → R

I) An isqÔei (fog)(x) = (goh)(x) = x gia k�je x ∈ R na de�xete ìti

f = h.

II) An isqÔei (fogof)(x) = x gia k�je x ∈ R na de�xete ìti fog = gof .

18. D�netai h sun�rthsh f : R → R gia thn opo�a isqÔoun

f(x) ≤ x, f(x + y) ≤ f(x) + f(y) gia k�je x, y ∈ R

I) Na de�xete ìti h Cf dièrqetai apì thn arq  O twn axìnwn.

II) Na apode�xete ìti h f e�nai peritt .

III) Na bre�te ton tÔpo th
 f .
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19. 'Estw h sun�rthsh f : (0, +∞) → R gia thn opo�a isqÔei

f(x · y) = f(x) + f(y), gia k�je x, y > 0

A) Na de�xete ìti

I)f(1) = 0,
II)f( 1

y
) = −f(y) gia k�je y > 0,

III)f(x
y
) = f(x) − f(y) gia k�je x > 0, y > 0,

IV )f(x3) = 3f(x) gia k�je x > 0,

V )f(
√

x) = f(x)
2

gia k�je x > 0.
B) An f(65) + f(31) 6= 0 na bre�te thn tim  th
 par�stash
:

K =
f(2015

2014
) + f(2014

2015
) + ... + f(3

2
) + f(2

1
)

f(65) + f(31)

G) JewroÔme th sun�rthsh g(x) = 1−x
1+x

. Na apode�xete ìti h h = fog

e�nai peritt 

20. D�netai h sun�rthsh f : R → R gia thn opo�a isqÔei

f(x−3)−2f(1−x) = x2−2x gia ìla ta x ∈ R. Na bre�te th sun�rthsh

f . (Upod. Na jèsete y = x − 3 kai z = −y − 2)

21. 'Estw h sun�rthsh f : R → R gia thn opoia isqÔei f(x2+2)+f(3x) = 0
gia ìla ta x ∈ R. Na de�xete ìti h grafik  par�stash th
 f tèmnei

ton x′x toul�qiston se duo shme�a. (Upod. Na lÔsete thn ex�swsh

x2 + 2 = 3x.)

22. 'Estw h sun�rthsh f : R → R gia thn opoia isqÔei f(f(x)) = 2x − 1
gia ìla ta x ∈ R. I) Na de�xete ìti f(2x − 1) = 2f(x) − 1. II) Na

de�xete ìti h ex�swsh f(x) = 1 èqei mia toul�qiston r�za. (Upod. Na

lÔsete thn ex�swsh 2x − 1 = x.)

23. 'Estw h gnhs�w
 monìtonh sun�rthsh f : R → R gia thn opoia isqÔei

f(R) = R. An epiplèon isqÔei

(fofof)(x) + f(x) = 2x gia k�je x ∈ R

A) Na de�xete ìti h f e�nai gnhs�w
 aÔxousa.

(Upìdeixh:Me apagwg  se �topo)

B) Na de�xete ìti f(x) = x gia k�je x ∈ R.

(Upìdeixh:'Estw x ∈ R. An f(x) > x tìte f(x) < x ATOPO. An

f(x) < x tìte f(x) > x ATOPO.)
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24. D�nontai oi sunart sei
 f, g gia ti
 opo�e
 isqÔoun (fog)(x) = 2x − 1
kai g(x) = 3−2x

x+1
. Na bre�te ton tÔpo th
 sun�rthsh
 f(x).

25. Na exet�sete an h sun�rthsh f(x) = x −
√

x3, x ≥ 0 e�nai sun�rthsh

1-1.

26. Na luje� h ex�swsh ln
√

x+2
x+2

= x −√
x, x > 0.

27. Na sqedi�sete th grafik  par�stash th
 sun�rthsh


f(x) =

{

x − 4, x ≥ 6
x − 2, x ≤ 5

kai na bre�te apì to sq ma ta sÔnola tim¸n f([6, +∞)), f((−∞, 5]).
Na exet�sete an I) h sun�rthsh f e�nai 1-1 sta diast mata (−∞, 5] kai
[6, +∞) tou ped�ou orismoÔ th
. II) E�nai h f sun�rthsh 1-1;

28. Na exet�sete an h sun�rthsh me tÔpo

f(x) =

{

2x + 1, x < 2√
x − 2 + 2, x ≥ 2

e�nai sun�rthsh 1-1.

29. D�netai h gn sia aÔxousa sun�rthsh f : R → R me f(0) = 1 kai h

sun�rthsh g : R → R me tÔpo g(x) = f (f(x) − 1) − 1. Na de�xete ìti:
A) g(0) = 0 B) g ↑ R. Na luje� h ex�swsh g(x) = 0

30. D�nontai oi sunart sei
 f(x) =
√

x − 4 kai g(x) = 1+
√

x. AfoÔ bre�te

ta ped�a orismoÔ k�je mia
 na bre�te ti
 sunart sei
 g−1
kai fog−1

31. 'Estw h sun�rthsh f me ped�o orismoÔ Af = (−1, 2]. Na bre�te to ped�o

orismoÔ twn sunart sewn A) g1(x) = f(2x − 1), B) g2(x) = f(x2).

32. 'Estw f : A → R gnhs�w
 monìtonh sun�rthsh. Na de�xete ìti h

sun�rthsh f−1 : f(A) → A e�nai gnhs�w
 monìtonh, me to �dio e�do


monoton�a
 th
 f .

33. 'Estw f : R → R antistrèyimh kai peritt  sun�rthsh. Na de�xete ìti h

f−1
e�nai ep�sh
 peritt  sun�rthsh.

34. 'Estw f : R → R
∗
ètsi ¸ste f(x + y) = f(x) · f(y) gia k�je x, y ∈ R.

A) Na de�xete ìti f(0) = 1 kai f(−x) = 1
f(x)

gia k�je x ∈ R.

B) Na de�xete ìti f(x) > 0 gia k�je x ∈ R.

G) An h f e�nai 1-1 sun�rthsh na de�xete ìti f−1(x·y) = f−1(x)+f−1(y)
gia ìla ta x, y ∈ f(R).
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35. 'Estw f : R → R gia thn opo�a isqÔei (fof)(x) = xf(x) gia k�je

x ∈ R.

A) Na de�xete ìti f(0) = 0.
B) An f(x) 6= 0 gia k�je x 6= 0 tìte na de�xete ìti antistrèfetai.

36. 'Estw f : R → R gia thn opo�a isqÔei 12f(x2) − 4f 2(x) ≥ 9 gia k�je

x ∈ R. Na apode�xete ìti den antistrèfetai.

37. D�netai h sun�rthsh f(x) = x3 + 6x2 + 12x + 10, x ∈ R.

A) Na bre�te thn ant�strofh th
 f .

B) Na luje� h ex�swsh (fof)(x) = 3

38. D�netai h sun�rthsh f : R → R me f(x) = 1+x
1−x

. AfoÔ or�sete th

sun�rthsh fof na upolog�sete thn ant�strofh (fof)−1
.

39. An f gnhs�w
 aÔxousa sun�rthsh tìte ta shme�a tom 
 twn Cf , Cf−1

br�skontai p�nw sthn y = x.

40. A) Na bre�te thn ant�strofh th
 sun�rthsh
 f(x) = −x3
, an h f anti-

strèfetai. B) An f gnhs�w
 fj�nousa sun�rthsh tìte mpore� na up�r-

qoun shme�a tom 
 twn Cf , Cf−1
pou den br�skontai p�nw sthn y = x.

41. D�netai h sun�rthsh

f(x) =
ax + 1

x − β
, x 6= β, β ∈ R

A) An h f den antistrèfetai na de�xete ìti e�nai stajer .

B) An h f antistrèfetai kai isqÔei f = f−1
na de�xetai ìti a = β.

42. D�netai h sun�rthsh f(x) = x5 +x3 −2. Na de�xete ìti h f e�nai gn sia

aÔxousa sto R kai na lÔsete thn an�swsh f(x) < 0

43. 'Estw oi sunart sei
 f, g : R → R gia ti
 opoie
 isqÔei h sqèsh

3g(x) + f(x − 1) = g(g(x)) gia ìla ta x ∈ R. An h f e�nai 1 − 1 tìte

na de�xete ìti h g e�nai ep�sh
 1 − 1 kai na luje� h ex�swsh

g(ex + x + 1) = g(2 − x3).

44. 'An h gn sia monìtonh sun�rthsh f : R → R èqei grafik  par�stash

pou pern� apì ta shme�a A(1, 3), B(−1, 4) na de�xete ìti e�nai gn sia

fj�nousa kai na luje� h ex�swsh f−1 (5 − f−1(3 lnx)) + 1 = 0.

45. 'Estw sun�rthsh f : R → R h opoia ikanopoie� th sqèsh f(f(x)−1) =
x. Na de�xete ìti: A) h f e�nai antistrèyimh kai èqei sÔnolo tim¸n to

R, B)f−1(x) = f(x − 1) = f(x) − 1

5



46. A)Na apode�xete ìti h ex�swsh 3x + 4x = 5x
èqei monadik  pragmatik 

r�za thn x = 2. B)'An h g e�nai gn sia aÔxousa sun�rthsh me g(2) = 1
na luje� h ex�swsh 3x + 4x = 5xg(x)

47. 'Estw h sun�rthsh f : R → R me f 3(x) + f(x) = 2ex
gia ìla ta x ∈ R.

Na de�xete ìti: A) f(0) = 1, B) f(x) > 0, G) H f e�nai gn sia aÔxousa

sto R, D) Na luje� h an�swsh ln (ef(x)) ≥ f(0).

48. 'Estw oi sunart sei
 f, g : R → R ¸ste ef(x) + f(x) = g(x). An h g

e�nai gn sia fj�nousa na de�xete ìti h f e�nai ep�sh
 gn sia fj�nousa

kai na luje� h ex�swsh f(f(x2 + 2x)) < f(f(x + 2))

49. An gia thn peritt  sun�rthsh f : R → R isqÔei x2f(x) ≤ ηµx na

de�xete ìti f(x) = ηµx

x2 gia ta mh mhdenik� x.

50. (2002) Na de�xete ìti h sun�rthsh f(x) = ex−1
ex+1

antistrèfetai kai na

luje� h ex�swsh f−1(x) = 0

51. (2002) 'Estw h sunart sei
 f, g : R → R ¸ste h sÔnjesh fog na

or�zetai kai na e�nai 1− 1. Na de�xete ìti h g e�nai ep�sh
 1− 1. An gia
ìla ta x > 0 isqÔei g(f(lnx) + 1) = g(x + 2) na de�xete f(x) = ex + 1
gia ìla ta x ∈ R.

52. (2005) Na de�xete ìti h sun�rthsh f(x) = x5 + x3 + 2 anistrèfetai.

53. (2005) 'Estw h gn sia monìtonh sun�rthsh f : R → R. An h grafik 

th
 par�stash dèrqetai apì ta shme�a A(1, 2005) kai B(−2, 1) na luje�
h ex�swsh f−1 (−2004 + f(x2 − 8)) = −2.

54. (2006) 'Estw h sun�rthsh f(x) = 2 + (x− 2)2
me x ≥ 2. Na de�xete ìti

up�rqei h ant�strofh sun�rthsh kai na bre�te to tÔpo th
. Na bre�te

ta koin� shme�a twn grafik¸n parast�sewn twn sunart sewn f, f−1
me

thn euje�a y = x.

55. (2014) 'Estw sun�rthsh f : (0, +∞) → R, me sÔnolo tim¸n f(A) = R

tètoia ¸ste

ef(x)
(

f 2(x) − 2f(x) + 3
)

= x, gia k�je x ∈ (0, +∞).

Na apode�xete ìti h sun�rthsh f antistrèfetai kai na bre�te thn an-

t�strofh sun�rthsh f−1
th
 f .

56. (2016) D�netai h sun�rthsh f : R → R me f(x) = x3
. Na apode�xete

ìti h f e�nai sun�rthsh 1-1 kai na bre�te thn f−1
.
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57. (2017) D�nontai oi sunart sei
 f(x) = ln x, x > 0 kai g(x) = x
1−x

, x 6=
1. I) Na prosdior�sete th sun�rthsh fog. II) An h(x) = (fog)(x) =
ln

(

x
1−x

)

, x ∈ (0, 1), na apode�xete ìti h sun�rthsh h antistrèfetai kai

na bre�te thn ant�strof  th
.

58. (2019) D�netai h sun�rthsh f : R → R me tÔpo f(x) = e−x + 2. Na

apode�xete ìti e�nai sun�rthsh 1-1 kai sth sunèqeia na bre�te thn an-

t�strof  th
.

59. (2019) D�nontai oi sunart sei
 f : R → R me tÔpo f(x) = x2 + 1
kai g : [2, +∞) → R me tÔpo g(x) =

√
x − 2. Na apode�xete ìti h

sun�rthsh gof èqei ped�o orismoÔ to A = (−∞,−1]∪ [1, +∞) kai tÔpo
(gof)(x) =

√
x2 − 1.

60. (2020) D�nontai oi sunart sei
 f : (1, +∞) → R me tÔpo f(x) = x+2
x−1

kai g : R → R me tÔpo g(x) = ex
.

I) Na prosdior�sete th sun�rthsh fog.

II) Na apode�xete ìti h sun�rthsh fog e�nai 1-1 kai na bre�te thn an-

t�strof  th
.

61. (2020) D�netai h sun�rthsh f(x) = 3x+1
x−3

, x ∈ R − {3}.
I) Na apode�xete ìti h f antistrèfetai sto R − {3}.
II) Na apode�xete ìti oi sunart sei
 f, f−1

e�nai �se
.

III) Na apode�xete ìti (fof)(x) = x gia k�je x ∈ R − {3}.

62. (2020) D�nontai oi sunart sei
 f(x) = x2 + α kai g(x) = x + β, ìpou

α, β ∈ R gia ti
 opo�e
 isqÔei (fog)(x) = x2 − 2x, gia k�je x ∈ R.

I) Na apode�xete ìti α = β = −1.
II) Na exet�sete an oi sunart sei
 f, g e�nai 1-1 kai na bre�te thn an-

t�strofh sun�rths  tou
, efìson aut  up�rqei.

III) Na prosdior�sete th sun�rthsh g−1of kai na parast sete grafik�

th sun�rthsh φ(x) =
√

(g−1of)(x).

63. (2020) D�nontai oi sunart sei
 f(x) = (x + 1)2 − 1, x ∈ [−1, +∞) kai
g(x) = x2 − 1, x ∈ R.

A) Na apode�xete ìti h sun�rthsh f antistrèfetai kai na bre�te thn

ant�strof  th
 f−1
.

B) Na bre�te th sun�rthsh f−1og.

64. (2021) D�netai h sun�rthsh f(x) = 1
1−√

x
, x ∈ (1, +∞) kai h g(x) =√

x, x ∈ [0, +∞).
A) Na apode�xete ìti h sun�rthsh f antistrèfetai kai ìti h ant�strof 
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th
 e�nai h sun�rthsh f−1(x) =
(

x−1
x

)2
, x < 0.

B) Na apode�xete ìti h sun�rthsh h = gof−1
e�nai h h(x) = x−1

x
, x < 0.

65. (2022)D�netai h sun�rthsh f : (−∞, 1] → R me tÔpo f(x) = x4−2x2+1
kai h sun�rthsh g : [0, +∞) → R me tÔpo g(x) =

√
x.

A) Na prosdior�sete th sun�rthsh h = fog.

B) An h(x) = (x−1)2, x ∈ [0, 1] na apode�xete ìti h sun�rthsh h e�nai

1-1 kai na bre�te thn ant�strofh sun�rthsh h−1
th
 h.

66. (2022) D�nontai oi sunart sei


f : (1, +∞) → R me tÔpo f(x) =
x

x − 1
kai g : (0, +∞) → R me g(x) = ln x

I) Na prosdior�sete th sun�rthsh φ = gof .

II) D�netai epiplèon h sun�rthsh me h(x) = ln
(

x
x−1

)

. An

φ(x) = ln x − ln(x − 1), x ∈ (1, +∞),

na exet�sete an φ = h.

67. (2023) D�netai h sun�rthsh g : R → R me tÔpo g(x) = 4−e2x

ex
kai h

sun�rthsh h : (0, +∞) → R me tÔpo h(x) = lnx. Na prosdior�sete th

sun�rthsh f = goh.

68. (2023) D�nontai oi sunart sei
 g, h : (0, +∞) → R me tÔpou


g(x) =
ex + 1

ex − 1
kai h(x) = ln x.

a) Na prosdior�sete th sun�rthsh f = goh.

b) An f(x) = x+1
x−1

, x > 1 na apode�xete ìti h f antistrèfetai kai sth

sunèqeia na apode�xete ìti f−1 = f .

69. (2024) D�nontai oi sunart sei
 g : [1, +∞) → R me tÔpo

g(x) =
√

x +
1√
x

kai h : [1, +∞) → R me tÔpo

h(x) =
√

x − 1√
x
.

A) Na prosdior�sete ti
 sunart sei
 f = g

h
kai r = g · h.

B) Na de�xete ìti h f antistrèfetai kai na lÔsete thn ex�swsh

[

f−1(f(x))
]2

= 1 + 4r(x).
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70. (2024)D�nontai oi sunart sei
 f : (0, +∞) → R me tÔpo f(x) = 2 lnx−
1 kai g : R → R me tÔpo g(x) = x − 2.
A) Na prosdior�sete th sun�rthsh h = fog.

B) Na de�xete ìti h h antistrèfetai kai na bre�te thn h−1
.

71. (2025) D�nontai oi sunart sei
 f(x) = ln x, x > 0 kai g(x) = ex +
1, x ∈ R.

A) Na apode�xete ìti h sÔnjesh th
 sun�rthsh
 g me th sun�rthsh f

e�nai h sun�rthsh φ(x) = ln(ex + 1), x ∈ R.

B) Na de�xete ìti h sun�rthsh φ e�nai antistrèyimh kai na bre�te th

sun�rthsh h = φ−1
.

72. (2026) D�nontai oi sunart sei


f : (1, +∞) → R, me tÔpo f(x) = 2 ln(x − 1)
g : [2, +∞) → R, me tÔpo g(x) =

√
x − 2 + 1.

A) Na prosdior�sete th sun�rthsh h = fog.

B) Na apode�xete ìti h sun�rthsh h antistrèfetai kai na prosdior�sete

th sun�rthsh h−1
.

73. (2026) D�netai h sun�rthsh f(x) = 4 − 1
x
, x ∈ (0, +∞).

A) Na apode�xete ìti h f antistrèfetai kai na bre�te thn ant�strof 

th
.

B) Na prosdior�sete th sun�rthsh g = f + f−1
.
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