
Apeirostikìc Logismìc II - Ask seic 5.

1. Gia k�je mÐa apì thc parak�tw sunart seic, na brejeÐ to an�ptugma Taylor pou
upodeiknÔetai:

f(x) = cos(ex) T3,f,0

f(x) = ecos x T3,f,0

f(x) = eex
T3,f,0

f(x) = 3
√
x Tn,f,1 , n ∈ N

f(x) = x2ex Tn,f,0 , n ∈ N

2. Na brejeÐ h seir� Taylor me kèntro to mhdèn thc f(x) = arctan(x). Poia eÐnai h
aktÐna sÔgklishc thc seir�c?

3. 'Estw f kai g Cm+1 forèc se èna di�sthma I kai x0 ∈ I. Na deiqjeÐ ìti Tm,f,x0 =
Tm,g,x0 an kai mìno an

lim
x→x0

f(x)− g(x)
(x− x0)m

= 0.

4. Na apodeiqjeÐ ìti

(sinx

x

)2
≥ 1− x2

3
+
x4

36
, 0 < |x| < π

2
.

5. 'Estw f : R → R �peirec forèc paragwgÐsimh. Na deiqjeÐ ìti an up�rqei M > 0
¸ste |f (n)(x)| ≤ Mn gia k�je x ∈ R kai n ∈ N, tìte h seir� Taylor thc f me
opoiod pote kèntro a ∈ R sugklÐnei sthn f(x).

6. (a) BreÐte to polu¸numo Taylor Tn,g,0 thc sun�rthshc

g(x) =
∫ x

0
e−t2dt .

(b) Qrhsimopoi¸ntac kat�llhla to T4,g,0 breÐte mÐa prosèggish gia to
∫ 1

0
e−t2dt kai

ektimeÐste to antÐstoiqo sf�lma.

7. 'Estw n ≥ 2 kai f : (a, b) → R n forèc paragwgÐsimh sto x0 ∈ (a, b) me f ′(x0) =
f ′′(x0) = . . . = f (n−1(x0) kai f (n)(x0) 6= 0. DeÐxte ìti: (i) An o n eÐnai �rtioc kai
f (n)(x0) > 0, tìte h f èqei topikì el�qisto sto x0. (ii) An o n eÐnai �rtioc kai
f (n)(x0) < 0, tìte h f èqei topikì mègisto sto x0. (iii) An o n eÐnai perittìc tìte
to x0 den eÐnai topikì akrìtato all� shmeÐo kamp c thc f .

8. Na brejoÔn kai na qarakthristoÔn ta topik� akrìtata thc sun�rthshc f(x) =
8x5 − 15x4 + 10x2.

9. Na exetasteÐ ti eÐdouc krÐsimo shmeÐo eÐnai to mhdèn gia tic sunart seic

f(x) = sinx− x+
x3

6
, g(x) = cos x− 1 +

x2

2
− x4

24

1



10. 'Estw h sun�rthsh

f(x) =

{
e−

1
x2 , x 6= 0,

0, x = 0.

(a) Na deiqjeÐ ìti h f eÐnai �peirec forèc diaforÐsimh sto 0 me f (n)(0) = 0 gia k�je
n ∈ N. (b) Poio eÐnai to di�sthma sÔgklishc thc seir�c Taylor thc f me kèntro to
mhdèn? (g) Gia poia x sto di�sthma sÔgklishc to �jroisma thc seir�c Taylor isoÔtai
me f(x)?

11. Qrhsimopoi¸ntac kat�llhlo polu¸numo Taylor b' bajmoÔ, breÐte mia prosèggish gia
to
√

25, 2. DeÐxte ìti to sf�lma thc prosèggishc eÐnai mikrìtero apì 1, 6 · 10−7.

12. 'Estw f : [α, β] → R dÔo forèc suneq¸c paragwgÐsimh me f ′(α) = f ′(β) = 0. Na
deiqjeÐ ìti up�rqei ξ ∈ (α, β) ¸ste

|f ′′(ξ)| ≥ 4|f(β)− f(α)|
(β − α)2

.

13. (i) Qrhsimopoi¸ntac kat�llhlo polu¸numo Taylor breÐte mÐa prosèggish gia to e0.02

me sf�lma mikrìtero apì 10−8. (ii) Qrhsimopoi¸ntac kat�llhlo polu¸numo Taylor
breÐte mÐa prosèggish gia to sin(1/2) me sf�lma mikrìtero apì 10−20.

14. Qrhsimopoi¸ntac kat�llhlo polu¸numo Taylor breÐte mÐa prosèggish gia to∫ 1

0
sin(t2)dt ,

me sf�lma mikrìtero apì 10−5.
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