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17.1 #4573 )i%E#EE (Differential Equations)

T 17.1.1. (1) —EfOHEE RESE — EBBHs, BIBEY #5 7% (ordinary differ-

ential equation),

(2) B HREESEZBBZRMKB RS, AERRMES 7742 (partial differential

equation),
(3) WA PR ERREHZ REERRBIMITZEE (order).
(4) A an(2)y™ () + an_a(2)y" (@) + - + aa(@)y' () + ao(2)y(z) = f(z) ZBITHRR

n FE&ME oy (linear differential equation)s

(5) ERXHH f(x) #BEBIEF LA (nonhomogeneous term); % f(x) = 0, BB B LK

7 (homogeneous differential equation)s,

TE 17.1.2. # y K yp B—BREEMSFE a,(2)y™ () + ap_1(2)y™ D (z) + - +
ar(x)y'(x) + ap(@)y(z) = 0 Z#E, c1 B co REBREH, ARERE ciyn + coyo TIRERE,

T 17.1.3. # y) B—BEXREEBD FHE a,(2)y™ (2)+a,_1(2)y™ V(2)+- - +ai ()Y (x) +
ao(x)y(z) = 0 2, & yo BRIFBERBEMD FE a,(2)y™ () + ap1()y™ D (z) + - +
a1 (x)y'(z) + ao(@)y(w) = f(x) 288, Al y1 + yo BRI TARERD TR,

B 17.1.4. (a) BFE y =sin2z K y = cos2x WmeEMST v +4y =0,
(b) KEAP—M#F y(r) EHmELRES y(0) =2 K& y'(0) = -4,
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17.2 —[E#4r7i%2 (First Order Differential Equations)

5 17.2.1. (1) HEEEAMTEEEMT EERANERET & .
(2) —HEREEMA HE L 4 p(2)y = q(z), HEEERNMERE 7%,

—RE BRI
B 17.2.2. B 2 = f(¥) 2, BE—MAAMT (first-order homogeneous equation) o

2.
Bk &y =av(x) o
Bl 17.2.3. fEH ;l_g — S;ZJrng .
EEWMA

& 17.2.4. (1) & M(z,y)de+N(z,y)dy 2—EHEEH o(z,y) B985 : do(x,y) = M(x,y)dz+
N(z,y)dy, Bl & = —% BEESM (exact differential equations) o

(2) ¢ TBEHMTRIAA2 &E (integral function) o

(3) ¢(z,y) = C BEMMITHIASE (solution curvs) o

Bl 17.2.5. BEEMA (20 +siny — ye ®)dx + (zcosy + cosy + e *)dy = 0 BIES, M REME
i

AT

E&E 17.2.6. Mdr + Ndy = 0 AIRER LR p(x,y) BEEBIES, 8l u(r,y) BHHAS AT
(integration factor),

i)
(1) BABETF p(,y) WE: M(z,y) 58 — N(z,y) 5 = plz,y) (%—f 7 %f) o
(2) EEAET pu(x) P8 o B, MEBE: Nz, )% = (o) (2 - 2) .
Bl 17.2.7. (a) W (v + y?)dr + 2ydy = 0 ERE z BREWEIE T

(b) KEEIHET .
(c) BEBLGITT o

17.3 R 72 (Second Order Differential Equations)

LRI R —RE 2 0805

$17.3.1. (1) —@—REEAI F (% %,y,x) ~0,

(2) EBEHOATAN F (54,92 0) = 0, RIAT{ERER v — % EHE F (2 0,2) = 0 M,
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(3) EoREROATAN F (54, %, y) = 0, AR v — % (EHE F (vl 0,y) = 0 BT .
Bl 17.3.2. (1) fBBOF 2% =2 (%)°,  y(0)=1, ¢(0)=—2.

(2) B vy = ()7,

— Bt

EE 17.3.3. (1) A ax(x )dxz +ay(z )dx +ao(z)y = f(x) 2D TEBB =TSR MME 77
#2 (second-order linear differential equation), EHERK as(x). a1(x) 1 ao(z) HEE
T B

(2) & f(z) =0, RIHAS HEBE X (homogeneous),

EE 17.3.4. F y &y &% Wﬁﬁﬁﬁﬁﬁax@%%+amw%+ﬂd@y=02%Mh&
co REEMEH, AEHEHEE ciy + coyn TIEHER,

E&E 17.3.5. HEMEHE y1 K yo, T—EEABH—ERB EEE, At sarEae (lin-
early independent ),

EE 17.3.6. % y1 & v BERGHEMSFE as(2) T4 + a1 (2) % + ap(2)y = 0 2, HEM
AR, RIS AR BME (general solutions) B y = cyy; () + caya (2)o

TR 17.3.7. BEE_HEEREBERBEMS FHE ay’ +by' +cy = 0,0 # 0, FRER ar’+br+c=
0 e HAFB Iy X #h8h7 #2 (characteristic equation or auxiliary equatlon)

(1) & 0> —4ac> 0, & ry BFHEARZWERER, IMAREBER y= c1e"® + ce™”
(2) #& b* —4dac= 0, r BFHAEIR, MBAERS v = c1e™ + cyze’™s
(3) &H bV —dac < 0, 1y = a+if K ro = a — i BREABZEBR, BIBAEES

y = e (¢ cos fx + ¢y sin ),
Bl 17.3.8. (a) FEH v, = e 2 BMA v + 4y + 4y = 0 —f,
(b) KIHETTHI B,
Bl 17.3.9. BUTHA:
(1) y" +y' — 6y =0,
(2) 4y + 12y + 9y = 0,
(3) y" =6y +13y =0,
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17.4  HEREGREMS 2 (Linear Differential Equations with Con-
stant Coefficients)
HARBER MM E

EE 17.4.1. (1) B a,y™ (2) + an_1y™ V() + -+ a1y (z) +agy(z) = f(2),0; €ER, Z
MATEE n EF AWM (linear differential equation with constant coefficients).

(2) apr™ 4+ ap_r" "+ agrx + ap = 0 BB 72X (auxiliary equation)o

R 17.4.2. WHLHERERRERT ZBFEILERR v = Ciyi(z) + Coya(w) + - + (), H
By, Yo, .. uk 2 b BB, C1, Oy, ..., Oy RIERER. FETH TSGR

(a) #5 r BEBARN—ME L-EER, 8] el ten? 2ent .. tFlent B k BB FiE.

(b) & ro = a+bi,rs = a — bi EEEIAERN kL-ELREEEUR, Hl e cosbt, te™ cosbt, . . .,
tF1le cosbt, e® sin bt, te® sin bt, ..., t" e sin bt & 2k {EE IR,

B 17.4.3. BELUT 0
(1) y™ =16y =0,
(2) y® — 2y 4B =0,

Bl 17.4.4. —EAEREEIEERMTHEI SRR (r +4)°(r? +4r 4+ 13)* = 0, AIHHITHIREE
BB ?

Euler 5 G 18

EE 17.4.5. B ax’ Ty + bal 4 oy = 0 WS HEBAEuler BHFH

T 17.4.6. Euler A HRZBENT: 4 y= o, HWBHERS ar® + (b— a)r +c =0,
(a) # (b—a)® > dac, HEBHRRZMRE ri,ro, BEBRES y = Cilz[™ + Cafa|™ .

(b) % (b— a)? = dac, HEBIHRRAZIRE r, BIBEE y = |z + Colz["In |z .

(c) & (b—a)* < dac, HBWHABRRZEE o £ 5i, RE#ES v = Ci|z|*cos(Bln|z|) +
Colz|*sin(B1n|z|) »

Bl 17.4.7. BRUTHA:
(1) 22%" —2y' =2y =0, y(1)=5, y(1)=0,
(2) 2?2y — 32y’ + 13y =0,
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175 FEERIREMS T2 (Nonhomogeneous Linear Differential Equa-
tions)

EE 17.5.1. BFEMSFE ay’ + by + cy = G (v), HFf# (particular solution) & y, ().
WA HE ay” + by + cy = 0 BB complementary H12, HBEE v, (v). BIFEMSD HIEZ B
By (2) = vy (2) + v (2)e
KEFREBZE (Method of indetermined coefficients)
51 17.5.2. F& ax(0)y” + ar(2)y’ + ao(v)y = f(x)e W yp(v) IR &
An(z) =ag + a1 + apa® + - - - + a,a”,
B, (z) =by + by + bya® + -+ + bpa",
Po(x) =po + prac + pat® + - + ppa”
BZK y,(v) AR T AR
(a) & f(z) = Polx), AIER yp(x) = 2™ An(7);
(b) & f(z) = Pu(x)e™, AIER yp(r) = 2™ Ap(z)e™;
(c) & f(z) = Pu(z)e™ sin(kx), AIER y,(x) = 2™ e [An(2) cos(kz)
(d) & f(z) = Py(x)e" cos(kr), AIER y,(z) = 2™ [An(z) cos(kx)
Hetm = 0,1 5 2 RNEY, 5 y,(z) PASYEERSTRZEE .
51 17.5.3. LU0
1) "+ 4y =sinx,

(
(2) y" + 4y = sin(2z),
(
f

B, (x)sin(kx);

_|_
+ B, (z)sin(kz),

3) ¥ + 4y = sinz + sin(2x).
Bl 17.5.4. FRLLTIT5:

y' +y — 2y = 422,

Y+ Ay = e

4

)
)

3) ¥y +vy — 2y =sinz,
) ¥ + 2y + 4y = x cos 3z,
)

(
(
(
(
(5) y" — 4y = ze® + cos 2z,

(6) y" — 4y + 13y = €*® cos 3 o

2808 8% (Method of variation of parameters)

5 17.5.5. FE ax(2)y" +ar(x)y +ag(x)y = f(x)o FTEEBRRAEZERES v = ciys (v) +
coyo (x) o BFMBRRIE SR ZFER v, (x) = wy (v) y1 (z) + u2 (2) Y2 (2)o

FEBE wiy + ubys = 0 ZF, BRIATAIE ax(x) (uiy) + uhyh) = f(x). HNLTIRE o), uy, RE
uy(z) K ug(z)o

Bl 17.5.6. SRS o +y = tan o 2 5HAE,

Bl 17.5.7. & " — 2y +y = e**
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