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M2 75712 (Second-Order Differential Equations)
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17.1 BREEMRS FH# (Homogeneous Linear Differential Equa-
tions)
EE 17.1.1. (1) B P(2) 24+ Q(2) % + R (2)y = G (x) 2 FTIMBE =R b sy

7 #2 (second-order linear differential equation), HHFEXR P (x). Q (x) f1 R (z) ¥95
EAE BB

(2) & G (x) =0, RIS T RBRT X (homogeneous).

TR 17.1.2. 5 y1 & ys B—BREEHAFE P(2) L4+ Q(0) Y + R(2)y = 0 ZHE, ¢
K oo REERMEE, AEEHEE iy + oy TTEHERE,

EE 17.1.3. BEWEE 1 K yo, E—EITRA—ERB HHAE, ABAMRAEE L (lin-

early independent)s,

EE 17.1.4. & y1 & yo BRETEEMDTTE P () % +Q ()2 +R(x)y =02 BE
TRAREBIIR, RIS FEZ 8 (general solutions) B v = ci1y1 () + ey (2)o

EIE 17.1.5. HE_BEEREBERBEEMD FE ay’ +by' +cy = 0,a # 0, FRER ar’+br+c=
0 TREHAEor B AT My 2 (characteristic equation or auxiliary equation).

(1) & v —4dac> 0,7 K& ro BREAEZRHERER, BIBANERS § = cie™® + ce’?,
(2) # b* —dac =0, r BRFEAEIR, AMARBIES v = cie”™ + coze™,
(3) F W —dac < 0, = a+ifB Kk rn = a— i BREAEZEER, MIMANERES

y = e (¢ cos Bz + ¢y sin ),
B 17.1.6. & " + 1y — 6y = 0,
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17 E MO R 17.2 FEBE RIS TR

Bl 17.1.8. f## 4y" + 12y + 9y = 0

Bl 17.1.9. & 4" — 6y + 13y = 0,

VIFRMERIRE (Initial-value problems)

Bl 17.1.10. # 4" + 1/ — 6y = 0.y (0) = 1./ (0) = 0,
Bl 17.1.11. 8 " +4 = 0.y (0) = 2.9/ (0) = 3,
BFYERIRE (Boundary-value problems)

Bl 17.1.12. # "+ 2y +y =0y (0) =1, y (1) = 3

17.2  FEBERAF M /72 (Nonhomogeneous Linear Differential Equa-
tions)

TR 17.2.1. BFEMSFE ay’ + by + cy = G (v), HF5fE (particular solution) & y, (7).
WA HE ay” + by + cy = 0 #85 complementary 5712, HBES v, (v). BIFEMS HIEZ B
By () = yp () + ye (2)a

KEMREFE (Method of indetermined coefficients)
Bl 17.2.2. f "+ — 2y = 2%

Bl 17.2.3. & " + 4y = 3%,

B 17.2.4. % " + ' — 2y = sin .

Bl 17.2.5. #& v" + 2y’ + 4y = x cos 3z,

Bl 17.2.6. ## " — 4y = xe® + cos 2x,

Bl 17.2.7. #& v + y = sin z,

Bl 17.2.8. f# v — 4y + 13y = €** cos 3z,

2808 81% (Method of variation of parameters)

T ay"+by' +ey = 0 ZER y = ciyy () +eay (x) o BRFURER ay” +by' +cy = G () ZRERS
Up (2) = ua () y1 () +us () ya (2)s TR wiys +upye = 0 2T, FIR a (uiyy + ubys) =
Go HIFIRE o), uby, KR ui(2) B ug(x)o

B 17.2.9. " +y =tanz. -5 <z < %,

Bl 17.2.10. 8 v + 4y + 4y = -,
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