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Taylor OEEBORERAICOVTO—ER

A Note on the Taylor’s Theorem

Yoshihiko ITo
Mathematics

Abstract. We suppose that ¢ and b are confined to an interval over which a function f
has all of the continuous derivatives we want to use. Then we have a Taylor formula
with remainder R» :

F0=3 LD gy 4 R,
=0 ¢
= Sn(d)‘l’ Rn

In this note we shall give the remainder R» in a direct way based on the Rolle’s theorem.

Theorem (Taylor’s theorem)

R.= FP(e) b= ) g(b)—g(a))
" (n—1)1g'(c)

for some ¢ between a and b, where g is a function that is continuous for ¢ £x =,
differentiable for ¢ <x < b and g'(x)> 0 or g'(x) <0 for a <x <b.

If we take g(x)= (b— x)® (m=*0), we have the following corollary.
. Corollary (The Roche-Schiomilch form of the remainder)

Ra(8)= L (5 aye(b— o)

Key word : Taylor’s theorem, Roche-Schlémilch’s form of the remainder, Cauchy’s form
of the remainder, Lagrange’s form of the remainder.
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AR, FRRBIs, MBS Maclaurin BEIE, RIS DR o TERFWET £ b E )
BEY L EEESIC o CLED THETHS, BliE, HHEOMBREIC ST,
BT TREB T WHETH S, &2 5D, Maclaurin BRDERE X % % Taylor DEH
DIEHE A B &, FOFKOEEY, —HoTX A+ (Hl2i31), 2)) 2BRITIE

R.=(b—a)"M

Rn=%(b— 2"

HFLrRTIMICESREL CHEHL TEBY, BENT, ZOUREICZ L WEY D> Th 2 - Tk
HOFEPEELICC WEESKH L, £/, 1) Tk R 2EEWITEHELTVBL, 2) 3
Cauchy DFEHENEEZBEHL CTHEHL TWwd, 22T, TS BWTE, Taylor DE
HOFEH % Cauchy OFHENOEHREZREHT 52 &% (, E# Rolle DEHICIEEI ¥ =
EDHRICEREZEBECVT, RELTASZEICT S,

1. f(x) 2EB0REK L L
F(x)=apx™+ ayx" '+ - + gn1x+ an
LREE, BEDa, bicLT
()= flat+(b—a))
—f(a)+f(“)(b o)+ L 4%a) (a)(b 2t -

LRI LD TE S,

ZZT, BARMIcB B f(x) 3FREELELZ LY, Z20EBE F(x), f/(x),
oy fOAx) L ERZOXBTHBREE TH 2 LIREL T, BB OBA L ABE0BE Y 254
572812, TORXRBAD a, b (a<b) 2&-T

Si(a)= f(a)+ (%b a)+ - +{ ghh—wrl (2)

EBC,
W, ELLBE a(r) 2LoT

F(x)= Sux)+ Rah(x) (3)

EBCE, MDY
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F(a)= S«a)+ R.h(a)= f(b)+ R h(a)—1)
72, 2)&0
F(b)= Sa(b)+ R:h(b)= f(b)+ R.h(b)

T, B A(x) 2L BB a(x) 12k 5T

_gb)—glx)
h(x)"g(b)—g(a)

b N (N
F(a)= F(b)= f(b)

Ehb, LT, glx) LT3 LICHEM [a, 6] &R, BIRXM (a, b) THOTEEL B
BT, ZORMTg(x)>0F703 2 (x)<0:%3Ln% LUz, Rolle DEHLI Y, a<c< b
PALTHEB L cHFEAELT

F(c)=0

E%b, koT, 30k

__ S
Re==700)

c o )= )N g(b)—g(a))
. Rn‘— (n'—l)’g,(c) (4)

& -7, Taylor DEBRIZRND L HI2REI N,
EE ()23 5XKBicBTnlaETH 2 T2, CORMNNTENa, b
(a< b) 23t L T,

£0)= 7@+ LD o)+ Ll p— e+ -
(n—1)
e

EBITE, R. IR [a, 0] TES, BIXM (e, b) TR THEL B g(x) T, ZORMET
gX)>0F22g()<0nbnE, a, bHMELE L c &ick-T, Lok ric&EIns,

2. BEIZBWT, FEL2ATHS LB g(x) LT

g(x)=(b—x)"
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# & i, Roche-Schlomilch O #|4:

D 03 N -
Rn—m(—n:‘l—')‘!(b a)™(b—c)

HZoh, 252, m=1D& %, Cauchy DEEK

(n)
Rn:({a_(f))Y (b_ a)(b'— C)"_l

W5, 72, m=n ®kr %, Lagrange NER
_ f(n)(c) . .
R.= T( b—a)
»ELND,
X 13
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