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zavdn lawzn yy xcqn sin(x2) ly gezitd dzikdn dprhd itl
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f ′(x) ly meiw raep f (2)(x) = f(x) y jkn ik minrt seqpi` dxifb f (`)
lkn zxfbp meiw raep dnec ote`ae f (3)(x) = (f (2)(x))′ = f ′(x) okle

:0 aiaq n xcqn f ly xeliih mepilet lr lkzqp .xcq

pn(x) = f(0) + f ′(0)x +
f (2)(0)

2
x2 + . . . +

f (n)(0)

n!
xn

pn(x) = 0 ik raep f (2)(x) = f(x) i`pzde f(0) = f ′(0) = 0 i`pzdne
ly n xcqn zix`yd Rn(x) xy`k ,f(x) = Rn(x) xnelk .n lkl
-y jk c ∈ (0, x) yi ,x > 0 k"dae ,x 6= 0 rawp .x ∈ R lkl ,gezitd
f (n+1)(x) = f ′(x) ibef n m` ik exkf .f(x) = Rn(x) = f (n+1)(c)

(n+1)!
xn+1

[0, x] xebqd rhwa zetivx zeivwpet f, f ′ .f (n+1)(x) = f(x) zxg`e
oian lecbd) mdipyl M szeyn mqg zgwl ozipe ,my zeneqg okle
lr lkzqp .[0, x]-a xcq lkn zxfbpl mqgd edf okle (minqgd ipy

seqpi`l n z` si`ype x z` eprawy xg`l Rn(x) zix`yd

|f(x)| = |Rn(x)| =
∣∣∣∣
f (n+1)(x)

(n + 1)!

∣∣∣∣ |x|n+1 ≤ M
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,g′(x) = f ′(x) − aex + be−x .g(x) = f(x) − aex − be−x xicbp (a)
ynzydl icke g(2)(x) = g(x) okle g(2)(x) = f (2)(x) − aex − be−x

.g(0) = g′(0) = 0 ik dvxp zncewd dprha

0 = g(0) = f(0)− ae0 − be−0 = f(0)− a− b

0 = g′(0) = f ′(0)− ae0 + be−0 = f ′(0)− a + b

ze`eeyn izy eplaw xnelk

a + b = f(0)

a− b = f ′(0)

cigi oexzt el` ze`eeynl yiee

a =
f(0) + f ′(0)

2
, b =

f(0)− f ′(0)
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.epniiqe x lkl g(x) = 0 okle miniiwzn zncewd dprhd i`pz f`e



.lebxza lawzi `ln oexzt .3

z`e meniqwnde menipind zecewp dti` `vnpe f(x) = x3+px lr lkzqp .4
3x2 + p = 0 mm` f ′(x) = 0 okle f ′(x) = 3x2 + p .mda divwpetd ikxr

.x2 = −p
3

mm`
-petd okle cinz ziaeig `ide zxfbpd ly zeqt`zd zecewp oi` p > 0 m`
la` zegtl cg` oexzt yi ik xak ep`xd .megzd lka ynn dler divw

.zxfbpl qt` didi zxg` ik ,p > 0-y dxwna dfn xzei zeidl leki `l
ynn dler zipehpen divwpetd ik cg` oexzt yi okle f(x) = x3,p = 0 m`

.dnegz lka
lr lkzqp .±√−p

3
mde ,x2 = −p

3
-l zepexzt ipy yi if` p < 0 m`

zcewpe a =
√−p

3
-a menipin zcewp yi okle f (2)(x) = 6x ,dipyd zxfbpd

.b = −√−p
3
-a meniqwn

lawzny cg` oexzt yi if` f(b) ≤ 0 m` .cinz f(b) > f(a) ik al eniy
oxwd lr lawzny cg` oexzt yi if` f(a) ≥ 0 m` .(a,∞) oxwd lr
.oexzt a mb f` f(a) = 0 m` .oexzt b mb f` f(b) = 0 m` .(−∞, b)
htynn f`e f(b) > 0 > f(a) eay dxwnd `ed x`ypy cigid dxwnd
mirawp mixwnd zyely lky al eniy .zepexzt dyely yi miipiad jxr

.q ly ekxr ici lr zecigia
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zipehepen `id okle 1
x

zxfbp ef divwpetl .ln(x) divwpetd lr lkzqp (`)
ln(πe) < ln(eπ) mm` πe < eπ okl .dzxcbd megz lr ynn dler

. ln(π)
π

< ln(e)
e

mm` e ln(π) < π ln(e) mm`
`idy d`xp m` .f(x) = ln(x)

x
zxiwgn daeyzd z` lawl lkep okl

xeary al eniy f ′(x) = 1−ln(x)
x2 .miiqp [e, π] lr ynn zcxei zipehepen

.oeieeyd-i` miiwzn okle ynn zcxei divwpetd okle f ′(x) < 0 ,x > e

cr ynn dler ziphepen divwpetd . ln(a)
a

= ln(b)
b

mm` ab = ba ,o`k mb (a)
zepexzt okle ,(e,∞) megzd lr ynn zcxei zipehepen divwpetd ,e
e` 1 mpid a-l miixyt` mikxr .b > e,a < e xear wx miniiw oeieeyl
okle 24 = 42 ,wecap m`e ,a = 2 okl ,1b = 1 6= b1 ik ixyt` epi` 1 .2

.epniiq


