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(1) BRI R RS
(2) FriEss s TR AR
(3) MBS TR — A TERCHGE, A CTHERE

9.1 5 HTEME (Differential Equation)

Bl 9.1.1. AOEEER: EEERRTZ

Al p(t) = Cet ¥RHEME,
Bl 9.1.2. logistic /7: HEAOE—FHEE (carrying capacity) K, Al Z—ZZ ~ kp (& p BU/NER);
B <0,%p> K. BB
£ (-3)
F#p=0Kp=K ¥BHME BEIETA (equilibrium solutions)s
Bl 9.1.3. EEEERE: m% = —kx, HffFB © = asin £1 + beos £,
EE 9.1.4. (1) —HEXNEERMABEHERY, BREMe 742 (differential equation).
(2) $h5r TR AT BRAY i =P H B, BRI RIREE (order).
(3) & = f(z,y) BE—FEMH 74 (first-order differential equation)s

(4) —(EHEARFERE, BRAM (general solution),
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#9E Mo 9.2 WIEEM

(5) —BERIAn 4418 R R (first-order initial value problem), EMEM S FE o = f(z,y) HfE
FIEEE y(xo) = Yoo

(6) WEVIIAERMERRE, BE4FA (particular solution),
Bl 9.1.5. (1) BB y=CS+2WE L =12-1y), z€(0,00)s

[\

2) BBy=(r+1) -t WR L=y—2,y0) =%
B 9.1.6. (a) B& y= 1255 By =1 (2 — 1)

(b) R—E#E y (0) = 2

9.2 THJEEfU T (Separable Differential Equations)

ETE 9.2.1. —E A v = f(r,y) WRALER £ = g(z)h(y) WA, ARBETHMY

(separable equation),
Bl 9.2.2. (1) 8 % = (1+y?)e",
2) % (x+1)F =2y’ + 1)

3) G = 0

(
( 2y—+cosy °
(4) f& o = 2%y,

2

Bl 9.2.3. (1) # % =%, y(0) =2

(2) MO HE Vo & =evtVe H y(0) = 0,
Bl 9.2.4. f# 44 + 121 = 60, I (0) = 0, A REFAIHE R,
Bl 9.2.5. RS HRE y(x) = 2+ [t — ty(t)]dt

51 9.2.6. (Torricelli ¥:]) —EEPER 6, BR 16 WEEMEESR, EWm T K Ll 0.5z Z#EE
WA, H o FoRKERE, RKERH ¢ i, BT ZREEKE? FLORHET RERKTE.

Bl 9.2.7. —fikE® (3,2), ik bHF—RZERN y-BIESR 6, KXtk HER,

9.3 —PRERREMTT (First-Order Linear Differential Equations), Bernoulli
e

E& 9.3.1. g—z +P(z)y=Q (v) BE—FERMEMA (first-order linear differential equation),
Hep P (2),Q (v) BEEREL

9.3.2. y + P(x)y = Q(x) ZBi%: REAKREAS> AT v(z) = e/ P b,
£l 9.3.3. (1) #8 2% =22+ 3y, z > 0,

(2) % ' + 22y = Lo
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(3) f8 &+ 32%y = 627%

2

(4) BHAFHE (v 4+ 1)% - 2(2” + 2)y = S0

§9.3.4. (1) #3xy —y=Inz+1,2>0, Hy(l) = -2

(2) f# 22y +ay=12>0,y(1) =2

Bl 9.3.5. % I(t) # LY + RI(t)=E(t), L=4, R=12, E(t) =60, 1(0) = 0
(a) K I(t)o
(b) K I(1).
(¢) 3k lim I (¢).

t—o00
(d) # E(t) = 60sin30¢, K I (¢),
9.3.6. Bernoulli 5%&: & + P(z)y = Q(z)y".

Bl 9.3.7. f & —y = ey,

9.4 —REMGZIER

TEZCEHT

EE 9.4.1. —{EHFRIRAEZHIT (orthogonal trajectory) E—WREIKR, CRIMHERIEH) & —1H
AR IE AL,

Bl 9.4.2. —EMBRIERS vy = a, a # 0o REIEZHER,
Bl 9.4.3. KihfiE © = ky?, k € R BIERELHF,

Bl 9.4.4. KRR y = 5, b € R ZIERHIFRIE o
BEEHE

9.4.5. —(LEYVEEA—FSHIVER, TEAE SORE . BRAERE ¢ B, R E

BT, 45 y(t) RAERER ¢, AEALEBWENE, V(1) SR ¢ (VR B 2 = (LR B ARHEs) —
YO (TR R )

51 9.4.6. 20 kg AEEERETE 5000 L A2AIKH, BHRRRER 0.03 kg/L AIEEALL 25 L/min §Y
EERHEIA M ERte, R R, RPN A BB

Bl 9.4.7. MBI FEHIENAE 2000 gal ¥, HFE 100 Ib HAIAL BL 40 gal/min HYZHZSAN
AT, BEHEREL 45 gal/min FEEESHH, ] 20 28R, WA ER S 7

AOBE
9.4.8. BAKEERE © = kp, Hh k BEEAREE, HES p(t) = poe®, HH py = p (0),
T’ 9.4.9. Logistic #A 2 = kp(1—2), po = p(0) ZHE p(t) = HL% H

PO

tllm p (t) — Ko
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£ 9E MohE 9.4 —FEWMTZER

1 9.4.10. 8 L = 0.08p (1 — 1&5), p(0) = 100, A3k p (40) K p (80). fAEF AT ErEE] 9007

51 9.4.11. 1990 FEWHFAOLE 53 &, ME 1990 EFRMEFFEHEANDEIE 3500 ~ 4000 B[,
FEC ACITE 1500 ~ 2000 2, A CRAZRS 1000 &, FIFELEE, HEE 2000
ERIRACME, (EEAOHS 61 /&)

9.4.12. HAADRKRHRERA
(1) Gomperte E#: % = cIn () p.
(2) BEREER: L = kpcos (1t — @),
(3) % =kp(1— L) —c [BlNHEEZE]

(4) & =kp(1- %) (1-2) [m ARG RER].

p
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