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Using Implicit Function Method to Solve the Derivative Problem of
Power Exponential Functions

Deng Jiaying Yin Zhengwei
Changsha Normal University Hunan Changsha 410100

Abstract: A power exponential function refers to a function that contains independent variables at both the bottom and part of the
power exponent. It is both like a power function and an exponential function, and both have their own characteristics. The derivative
problem of power exponential functions is an important part of calculus and a difficult point in higher mathematics learning. This article
mainly introduces the principle and method of using the implicit function method to solve the derivative problem of power exponential
functions. It provides a universal formula for high—order derivatives of univariate multiple power exponential functions and a calculation
method for high—order partial derivatives of multiple power exponential functions. It is verified and analyzed through specific examples.
The research in this article has certain theoretical and practical significance for deepening the understanding of the properties and laws

of power exponential functions, improving mathematical thinking and operational abilities.

Keywords: power—law function; Implicit function method; Higher derivative; partial derivative

—. 5l8

T PRI 8 TR T AN R TR BOT A X A 1 AR R R
B, H—BAh, y = (o), Hf(x) filg(x) #72F%ET
x WA RRH, Hf(x) > 0, FIRREERS . W3, b,
TR A I N N, B R Y
KAEARY | B R R R AR A | bR BN R Ty R S
HORT UG RECRHR

SRR FEAE R B HOR B TP X 22— XX — ]
B, H LT AR R BOR Bk  HEIOR S B R A
SRR BRI Bk AT S ) 1, (A B 5 AR e 2 T AR PR
Bor AT g @B M, RREE LT
PRECFEAY, BLREAE A PR B R 1ok S, FLA 38 P R sk
PE, ARSCIEGNA 28T ) e bR 5072 i DR e i o 4505 B ) R
JRERFNr, AT — IR AR B RO E A,
Je 22 TC R4 R B0E W IR O TS v, O g S S A
YT 3K — BT SR A BHLAA G sRBE T, 4w B S AR
B HA RS S X
—. BREENEE

W bR I — P T 4 A R SR SRR oK S O ik
AT BT R B AL, HT 2R H R eR B sk S ), |
AR AR PR AT R B R e B e R R 1 D
W FAs R — Bk g, By = f(x)¢Y ATRLBEAME R

F(x, v) = f(x)5 —y = 0, SRJEXHZ R R E0 7 12 [7] i R
S, BT — W SR R SR R, PR R K
I — B St S MO R, SR RS R — o S R e
¥, [IFR, SRR — B SRR S 0 R HUOR
T3 SRR — W S S R, AR B R g —
B SRR R SRR, SR T R — W S R S L L
KA, TSR TS PR AT R SRR S
=. BEEEMEKEE

(—) — RIS FH

SRS RBUR IS =/ () s, o
Fi(x), flx) BT x TS EE, Hf(x) > 0, FIHKSH
BHR iR — 02 T S R B0 R B SO0 R T
(1) i —I6— B T 45 5 KR g — /™ B o 5
P RERR F(x, y) =0 -y =0,
(2) St B BRI ERTTT 00 ISR B S, 75 0 B R M — B
SEH R, B
oF | OF dy

dx  dy dx

By =
fl(x)

=0

f(0-1 10

L0f (%) S+ fi (%)

o
ox

JRCITIO N
Y

89



OU . R
L . 202345% 108
(3) WRIEFRREN— M R EM R, SR BRMRE— FFPF o +£i(ﬁ)
M SR, P &z _ x> dxdz dx  dx v dx _ 7F Ei(ﬁ)
dy F Fy) -1 ox’ or > Ox dx Ox
w T 7 ° LS (02 [+ N
g
H® ., FF - FF 9z IF 9,9
("L O nfy (2). (1) 25 axay+ay&§+5a—y<a—i> .
(4) X B PR — B S H00 5 R A UOR « 19 58, £33 ey o = aay oo
Bk A B SRR, W e
2 2 2 2
ﬂ+‘9Fy/+ﬁyu+yr(ﬂ+ﬂ)=0 0 o
o’ Oxdy dy o’ Ay g o
() RO B SRR, R PEPE e oo
W FAE, ED 2 ) L Pzt dzdy oy dy dy PF Ei(ﬂ)
s P F7 -2, FFAF, RS 2) o aF T ay day ay
) FV’3 0z

(6) TE (4) FI(S) B, nLISRH BEET =5 5
B R AME, MRS 2] — 0 R4S s BT B A 8
.

(Z) 3 AR RE SN0 -F 5

ZICHAERBURTRIZU 2 = f(x, y) " Wk, Horp
flx, y) Flg(x, y) #BERT x Fly AT S RE, Hf(x, y) >
0, I JH B pR I SK i 22 0 7 48 PR ARy w2 B s = 250 0 20 R
wr,

(D BEZ T RmIERB N —NREE, Wz = f(x,
y)E ) TGRSR F(x, y, 2) = flx, p) -2 =0,

(2) XFER R A P I 3R x i O S, A9 20 B R Al —
Brfm S5 o6 A=, /)

JoF  OF 0z

o oo

Hrr,

oF S (x y
o glx, y)f(x, )7 (x, y) + flx, y)

or

%M,NWU,ﬂ,E=—1

(3) HRYER R E — B e 2 E0 S R, SR R R0
— e AR, BRI

L Y CIE LOE R TI P

x - Fz/ = 8x, yf X, ¥y fx X, ) f
(2, M Vg (2, Y)Inflx, y). (3)

[RHE, PTLRASR

9z - _ F*, — glx, y)=1pr

y F glx, y)f (x, y) Sl (e, y) + f
(2, M Vg (2, Y)Inflx, y).

(4) X B R — B e 0 OC R 2B UGR & 58y 191
B, 1520 E B e RO O R 2, D

FF  FF 9z F Fz IF 9 0z

— + —+——+——(—) =0

x> Oxdz dx 0z ox’ dx ox Ox

S F . azFﬁJriF Pz IF 9 oz

dxdy  dydz dx  dz dxdy

PF,FF o OF s OF 9 o

+——(—) =0
Ox 0y((9x)

dF o0 0z

ay* i dydz dy i dz gy*  dy dy dy
(5) M PR K B fi 3 KA 6 ZR 2, SR s ek B
ZBrlw R E, R

90

(6) EAE(4) FI(5) B ER, TTLIR I B eR AT 290
SR RLURME, AR5 2 J0 R PRI A 2 ) I 4L
H A
M., B4R 5B F0 5 i

ST RGBT R P e R R SR i e PR Y 5 B ] A
W7, ARSCEICT LR LA BAR A B TR AT,

Bl 1. Ky = " B—B A BS54,

fitt: FIAAR(L), WG

y = (x") + & lnw(a")

=x"(1 + Inx)

FIRAK(2), A4

Y = x"(1 +1Inx)? + &

2. 3Kz =x" B — B I 28

fit: Wz =" WhH—ABRE, Wz =flx, y)eor, |
i, y) =x, glx, y) =y FIAAK(3), Wt

% — ylx"k] + xﬁﬂ
f, it

ASCA AT R oR B0 A DR PR B 0] A Y D 3
ik, R4 T — oA eR Bk B A R A D A
ZITUTR PR W SR i, DR g S A T 0 TE RN Ay
Hro WH9EA B TIR A SRR A sR B BT, 4T s B 4 Fliz
Sife )y, ARSI S, SR, BB T T PR AL
RER, Ao R, AE R BN R,
WA PR B UG AN BTHEAT TEA i, A5 B90F 5 ] 241K 5
FRE 7 R A R DR T i, R T AL R Al B SR e R 2
(&1, DA Gy 1 3L R0 R R

SE

1

x
¥+l

v 'Inx. 72 = v 'Inx.

(1] e, XkA].  Td RBCR PRI ], HR
B2, 2005, 10(2): 5 - 5.
(2] &5, ®FH)5. wRREsR[7]. e KRRER

g (FRRIERD) | 2019, 35(2): 21 - 22

(3] i, =Hra. FIRRECR ST ], RILFBE#
2, 2023, 42(02) . 38 - 43.

(4] 2400, 48 MBI R 5 S BCR IR K[ J]. &
FHA, 2021, 50(07): 198 — 199.



