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gt 50: BEEE
(GEK §9.2)

i
LLY,

1o TR IR EE AT A B 4 A R R 2 R AN ]
R

M FRERBEE (order) WARBRARTRAKEBR RS
BIHERE (order of highest derivative), 1

/
y = xe’

Y +2y =a°

HE—MEMas HER (1st-order differential
equation); T

d2y dy 3
— — ty —8 =20
dt? (dt> T

B FEE (2nd-order differential
equation).

AREERE—FE 0 TR IR

A

dy

= f(x)g(y)

1 PR R THRE



EEWED (BB SR, 10555 "1) Bt 50: BHoEE

H—REMr ARER, EF f(z) ER v WKRE, g(y) &
5y WK, BIE—REr oM TEERX (1st-order
separable differential equation), 1

d
T = k(0 - @)
SEAEE (R £(5) = k. 9(Q) = Q(C — Q).
d
ﬁ = a:y2 + 2

FRAHHE (BERK Y = f(2)9(v)).
BE B (method of separation of variables)

e —FE R Bt FTE
dy

= f(x)g(y)

SB 1. HEEEE, AR GEK
dy

@ = f(x)dx

ey WATERES, & « NATERGE.

SR 2. WigEs, 1 y CGEHIT).
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BAANL? B g(y) # 0, RIRXEER
1 dy
2 W @) =0 1
g(y)d:z: f(x) (1)
% G(y) ﬁ,’ B’J}i—’;fr HH F(z) & f(zx) WXE

BB, RURER %%@%Eﬁﬂiﬁi (1) =,

LG - F@) = G - F@)

_oidy
= a0
A I,
G(y) — F(z) =C
Al
G(y) = F(z)+C
B
1
/@dyZ/f(a:)da:
B 2.

B 1. ks HER
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H—fis .

<> RXREER

d_y_ x

d$_332—|-1 J
FITRERY. BT BERE, B

1

—dy = ud dx

Y 2 41

WEED, 5

/d /2+1dac

AEEEAIN u =22+ 1, du = 2zdx WA, B
In|y| = %In(azz—l— 1)+ C
N e WARRIEHE, BEECAEHEBR TR, KEH

eC EH C, B
1 2
|y| — €2|I’1(CB -I—l)—I—C

= eC\/:U2—|—1 =C\/w2—|—1

BEMEN R TR, # £C K C, B—K#

y=:|:C’\/:r;2—I—1 =C\/a:2—|—1
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Thi—HEER (explicit form), Bl v BAMEHIERRE = B9
.
Bl 2. SHkmEM HER

ye + (y° — 1)y’ =0
DIk AItEEE y(0) = 1 BIRTRER.

<> [RAEER

2l

5
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g, 2L C X 2C, &
—2In|y| = 2"+ C
Ry(0)=1, %
1-2Inl1=-2+4C

2l
1=-2+4+C
W C = 3 BRAER
—2Injy| = —2e*+ 3

WELER, THE » 8 y ’WARAERX (implicit
equation) X, ENGHE y K.

Bl 3. &g v = f(z) WEIRES P(x,y) WG
Ay —5,; B ,%5 P(1,2). &k f.

<> BBREEEEHRBNURREER, 715, &

dy x

de 2y
HEFRGG y(1) =2, Bl z =1, y = 2. SEEE,
(&5

2ydy = —xdx
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H[l
yzz_lxz_l_c
2
Ry(l) =2, &
4= (12 +C
H[l
9
C =4 — = —
T 2
H
>_ 15,9
yo = —l—2
5
z% 42y =9

Jh—1EEl, miER.

Self-Check Exercise

A KT 2
y’ = 2$2y -+ D2
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81 y(0) = 0 HIFFIAME.

<> N5, 5

d
2 =222(y + 1)
dx
RO RERY. TEEEREL,
1
dy = Dx2dx
y+1

WEED, &

1
/ dy = /2:B2d:v
y+1

Al
2 3
B e MR BRHEFECEUREENE, &

2.3

2.3
|y -+ ]_| — 3% +C — ece§x — (Ce3?

REEMRBERHE, =

2.3

2.3

2
Y+ 1 =403 = Ce3®

sz, HEX, f{ y(0) =0, &
1=cCce? =C
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IVY&ST7N:
2.3
y=—1-4e3"
EXxercises
12. 3ok
P e
Yy = 2y
AR — fige e
<> E, &
d
dy _ o1
dx 2y
A BERY) . OB, 15
2ydy = xe’dx

wE, MERED, 5

/dey = /:cexd:v

A8 IR 3R 7 B AR S0 B

u==x, dv=-¢e"dx
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=

du = dz, v ="
DUk kg = — M e
2 = ze — / ¥ da
pe® — ¥ +C = (z—1)e* +C

14. (BB/\iR) 3K

MEED, &

/%dyz/ ° dx
Y V14 22
A5 SRR EY
uw=1+ 22, du=2zdx
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FIRAEIL FARERE, SRR
1

—55 = —Q)1+¥+C= 1+2°4C
Y

SR T BHIE, (BRI,

y? = — -
2v/14+ 224+ C
15. &K
,  ylnz
y p—
ZT
A — S fiEE .

gD, 5

In
/ dy—/—xda:

AR AAGREY

1
u=Inx, du= —dx
x
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=

Inly| = %(ln z)? 4 C
W e MARBEHFCHUREENE, &
y| = cs(IN2)2+C _ C 3(Inz)? _ 5, 3(Ina)?
ik, BHEEERBREERE, F—KE
y = ice%(lnx)z _ Ce%(lnw)Q

21. FkimE
y = 3zy — 2z
K y(0) = 1 BIEFRER.

<fE> W5, 5
dy

— =z(3y —2)
dx
I RERY. WU, 15
1
dy = xdx
3y — 2

gD, 5

1
/ dy=/ajd:13
3y — 2
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SIS IREGR S, =5

1 1,
“In|3y —2| == C
3 3y — 2 5% +
B%, [k 3MREBEEENE, &
3

In|3y — 2| =§:r;2—|—C

W e WRBEHRMEGUREENE, &

3y 2] = O = LB = e
e EHRBEENE,
3y — 2 = +Ce2® = Ced®

e, HEX, N y(0) =1, &
3(1)—2=cCe’ =C

Hl C =1, DARFIRA%

3.2
3y — 2 =e2”
5
2 1 3.0
= — —e2?
y=3713
22. K2
2
y = ze”y
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K y(0) = 1 BIEFRER.

<> THEEH, =

1 2
—dy = ze’ dx
Yy

wE, MeHED, =

1
/—dy = /xerdaﬁ
Yy
AR AR
u = 302, du = 2xdx
Wi AR, 15

1 2
|n|y|=§e$ —l_C

W e WAREE BHELMEBERCEH BHE, &

mik, HERX, R y(0) =1, &
1.0 1
1 = Ce2¢° = (Ce2

Bl O = e 5 DARIESHE
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41, T
42. F
43. T
44, T
45. F
46. F
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