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Abstract

The integrating factors are an important content in ordinary differential equations, and also a
knowledge point that students find difficult to master and apply. Making use of the integrating fac-
tors can not only solve first-order differential equations that satisfy appropriate integration condi-
tions, but also establish connections with the differential mean value theorem. Therefore, the in-
tegrating factors have frequently appeared in various mathematical competitions and past postgra-
duate mathematics exam questions. In this paper, based on the textbook of ordinary differential eq-
uations, we introduce integrating factors and related properties from appropriate equations. Finally,
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some applications of the integrating factors are presented.
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Ko £ 18 D, i L RBARWAL IR TR RIS, fhidsfhe 1R 55 ik o ik
FA, AER T R B T AR BRI R D7 R AT LR R T AT SR AR, (HR R ZANR[L].
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2. R ETFRIE X TR

FEH W 7 RE AR, AR TR R o AT S P — LA 0 A B R o FRATT 5B 28 S T R A E Lo
EXL1[2]: BRTHE

P(x,y)dx+Q(x,y)dy=0 1)
NIXI D R? ERIE 271, WSRAFA/E D BRI AT U (x,y) » 45
dU (x,y)=P(x,y)dx+Q(x,y)dy.

EHEU (%, y) #R8 P(x,y)dx+Q(x, y)dy 5 &L

XFFie TR, JATATLARIGE], JTRRREM AU (X,y)=C o IATRATSZ U H 75 #2759
T REE? JATE I N R

EHL2[2]: WP(xy), Q(xy)IEAMXIHD=(a,b)x(c,d) WESLATH, WIHF(L)HN D W4T
4 HA

aQ(x,y)zaP(x,y)'
OX

TR, AN AR R T IHES .
B 3[2]: MRAMEAFRERE u(x y) 15751
(X y)P(x, y)dx+u(x,y)Q(x,y)dy=0
BTS2 TR, WIRR p(x,y) ZTTREQ) B — MR BT
WMARXN TIEQ), RMELBGR T — MRS T w(xy), H15:
1(%Y)P(x y)dx+ (X, y)Q(x y)dy =dU (x,y).
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1 RAETTRE: yidx+ (26 -3xy°)dy=0.

fie: WITRE UL, RIK:

(y*dx—3xy°dy)+2x’dy =0.
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3. M=

AITRAHET )G, BTROE TR R TR TTREF R, AT MRTE SR it b o BB %
MITEI, X T 22 ARy T RE SR TR, JEH AR B R ) B AR B 0 ) T R

AR YR 75 6 2w (B 5 B v 75 222 P 80 29 7 TR S i ) R P R A AR ORI B, T2
AEPRAR . T OEI R R E T, BRI B SRR HGR AR, T R R R AR
T R=S I BRI T I 2 ST DU RS R S I R I 2 AR 7 A TR R

Bl 1 ¥ f(x)fE[0,n] RiELE, HAE(0,n) NPT, IEBEDFE N Ee(On), ffT:

DOI: 10.12677/pm.2024.147273 71 FHIBH 2


https://doi.org/10.12677/pm.2024.147273

RAE

f'(&)+ f(&)cote=0.
E: &SR, FHEME DR g (X), 1T g (x) LD RER RN, Hg(x) SEE
A f(x)+ f(x)cotx T, BT f'(x)sinx+ f(x)cosx . Bk, Hid:
g(x)=f(x)sinx,
M4 g(x)eClo,n], 7E(0,m) AFT, Hg(0)=g(n)=0. RIFEB/REH, FEEe(0n), 15
g'(&)=f'(&)sing + f(&)cosé=0.

NI 56 BSCE B o
B2 B f(x)#£[0,1] B, fE(01) W%, H f(1)=0. IEWEDHE K £e(01), Hi1T:
nf(&)+&F/(£)=0
WE: AR, MG R TR EAE R SRS AT n, A RERE R TS XNGL.
.[an E’X:
g(x)=x"f(x),
M4 g(x)eC[01], 7E(0,1) AWAIT, Hg(0)=g(1)=0. WMIWP/REHE, 1E£e(01), 13
g'(&)=&"1'(&)+nE"HE(£)=0.
NlT 20, EAWBFEBRLL T, BRI TFRLER
Fe b, DA EWAMEE A AT DA AR 2 R 1ﬂmiﬁ?%$ﬁﬁi%%#§ﬁiﬁﬁ%fﬁ*?ﬁ eI 2
AR B A B B AR5 BT X AN RAR e BRI, B UTAEBZUR P I i ) DA S| 327 A 2 R ) 1) 4 ) o 0T
BUPR 72 B BC R, ibAEE F R, BURFARS . #ok, BATER LA EPIAMEEE, 2
Y AR I
XL AR &)+ f(E)cotE=0. Fedt & Hp x, BIIRATFR EUEW]
f'(x)+ f(x)cotx=0.
MR AR, aTRIE B B TA
ejcotxdx —sinx,
PR IE B B N g (x) =sin xf ()
XFFH 2 IR nf (E)+&EF'(5)=0. [FH, Jefl &Hpix, Hx=#0, HIIRATHREIEY:

oy D ~
f (x)+;f(x)—0.
R AR, AT RAEnIE B PIAR BRF N

Fir LA 3 B R O g (x) = X" F (X)) -
SR, AR H 2 T B2 U T B E B, AN AR ) TR R R AR SR TR A B e B, I
TEREAIE N T R E HHESE .
il 3 % f(x)7E[0,2] FiEgE, HAE(0,2) WS, f(0)=f'(0)=2, f(2)=-2, % Fxe[0,2],
f(x)#0. IEHEDLAAE R Ee(0,2), i15:
f(£)1(6)-(£)=0.
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A R4, A, H R R, MR R g (x) . 7 g(x) 10
SHEAFT 1 (x)F(x)- 17(x) o Bk, AL

9(x) =3 1%(x)- F'(x),
R RS, FTUMEE] o (x) 7E[0,2] L8, HAE (0,2) AT S
g(O):%fZ(O)— £(0)=0.

ESEIXAIRANE . Dy T RE AR B e Bl g (x) i 2 R B, BANFHER B B D1 1€(0,2),
13

g(ﬂ,):%fz(/l)— #(1)=0.

AR EI%AE, M T xe[0,2], f(x)=0. Frel b 2 8 x, JFREINEREL £2(x), RIFRATRHZHEY:

1 f(x) _
2 fz(x)_
[Rlt,  FRATIHA I 1 4l B R 4 h(x)%@ﬁ*%%@ﬁ?%— :;(())(()) o MITFRATTHL:
1
h(x)==x+ f(x)'
M2 h(x)#£[0,2] LiEg:, HAE(0,2) AT, H
1 1
h(0)=0+ f(O)_E
PAK
1 1
|ma_1+f@)_5_hm)
FTELh(x) i 2 2R E B 5 A, BAFAE— R A €(0,2), i3
o 1 f'(4)
"(4)=3 V(z)"o
FABAVHTER T
THIXAMEE R T IR R e B, M T P OR R R RS B R A, X TCEE ARG N T H MERE .
%iiy Xﬂ‘:"::

%fz(x)—f'(x)zo,
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