*\
T L A N LR L 1 S G = i /U 4 I
LT A ,\_\;

= 0 ¥ F M

B’r‘ﬁ'l’:ﬂ% Ex K’f""“‘ 2Bl fRFL aERm

]
[ IS
Js

@I R i+ F Wit
TONGJI UNIVERSITY PRESS



T[] 21 40 38 R 45 O AR okt

K B
(EITZ) Tt
(55 2 [0

RAE £ %

4 5 4

@ B [+ % mma

TONGIJI UNIVERSITY PRESS




RNERE

FEMRE L AR FRERE TR EREBEHER RN YN R SRR E SR T YN ENES . A
B L RREIEERE B KN RZMEHEN - RBTRERTS. & 15 2 M R 50 P K 5ee s min.
LR 10 BEAE. LRARRE KRS ESE, - TREMA . - TRERS ¥ EF R, m i
RS T RBHILE. ETRERIEESETREHIE: THAEEHS TE EEL S BIELIT U L
BRSNS SEYEE TERNFIEN — SR E K T H.

EHMERE 0T E R L RE B A T™E B RS XS 0 R L B B GE 4F Sk R 26 # #1
HERRNEE ECEEHELIRPONSGES UL ESHRFRBOMEER R T &5 A E
WA MR XHEG R EREHM AN EHAT T LEOME MBE IR EIE SR R AR HEE
BRSO NN

A BOb T4 O i e B R TR R B Tl K B0 B B A A BT AR RO AR DG %l A B
5%,

%

¥

B HEh 4 B (CIP) #i#E

KEFERF BTR TH/BEREER. -2 R - HiE.
[R] % K4 th A4t , 2010, 5

T ) 21 th 40 3 58 & 55 E AR Ept

ISBN 978-7-5608-4301-8

I. OK 0. OB M. OFSE¥—E%5¥RK—
#HH N.QDO13

b E R A B 4545 CIP BB 7% 57 (2010) 58 060543 5
——
&6y 21 ¢ 248 H F A F AN AT
KB (B T 2) FHHES 2,50
R E4H
Mt Hilge ®BREFEVE RIESR '
g W @ IR HEZE HERd Ea%

HAREkT RFEKEHRME www. tongjipress. com, cn
(ot . FHETH ML 1239 5 W% 200092 H{K.021—65985622)

£Z3 H LEESHIERE

En R R RFEENR T

F A 787mmX 960mm 1/16

En K17

ED # 1—4100

F # 340000

R XO20104E5 A% 2R 2010 4£ 5 A% 1 IKEIRI
-+ = ISBN 978-7-5608-4301-8

E #I  26.00 7%

ZEEANRXRBREOE, EAFHZITHRAR BEUAE Sf8LR



NGRS O EI N B
T fi) 21 20 38 v S5 R ALK ok
BRES

S
Ht
T

= JA i

2 [ 9%

BRC P BROCER

# W BiRE EXE
s RMME RNt
WL PRk RBLW
ISR ARSIR ERiE LR
HEXE HE8E K
BOR R W OB

3 B H R
H



2007 FAFZMEWUR AREMLEEMAM A#HFHEZ . RITERSF
EH XERNEZEE . ELRNBIVREEANSBERNER . EHEE4
BMARGERRTFHE AN NEMERENANBRETEARESL T T
EAWER FHRETHFEXRARL. BATDEHBIHTRES AHMES
FEHEARE AN -SHE——FH. AGRNKSE. EFRZIN.RNERE X
WA ABMEERER FEF AEERT RPN R

ZIMLRHBEHERRN AR, FEAH L RAAFLXHRLEFGHNE
KoFAA A ATRF T REEFRH B RAE & AT WK E A
B, RNAEREMBERE, BT AF 1IRFTERANELRRRE (o XF . HEF .2
R EXEORTBES  BAELHHEAMEHWERZHHRT AHX A EE,
ARBATAEIRE B TELBRAE . EAENZHELSLTLE,E
FRREENRY . EETHITAAR CEAANTEERNET. 4, F KB EH
BHENTESZAHBLZEERR . RNAAXFFTHTTHAEBE 1 RFPHE
FIEIHNAENESE HEL 2,345 FRAGKANENE 1,2,3,4 &,

WABITTHREERHRLE ¥R LEE RFTFAZK. RMNER, K
MWARE - ARFEENTHE LT TRABHA N AR B, KNKRHFE
EHRERWETR) ARELEHEMNUTETUXOTIF, X EAHM S T
W IE.

%

2010 4 5 F



& 1 ReT &

AHEMREL AR SRR E IR R F R RN AFER P LT L R T LK
FRARFBRENHS BKPAFASEEHFE SR TRELS TR, 25
AHEAEREEZEEBHNAT MR 2FE F M2 E MEDEREL T ARE
HEANE.

EHREART RNESRERERTERERM W EHTE THBEER
B RS L BBRRRTEFERFARAH A ENRSEZR EL-RNCEHRE T
BYWARLURTEHRAENFLERBEFE RN S HER AL S FTAEY
REERETHETT —FDIXR D RXBEETRAB . ZE TR AL EY BB E
B EG-FREHBRATEENIR .2 WA BRE. H P A XS HAH, &1
GALUEBRAERFLRWERABS . XAMR ERA T X, BUH A XIS
ALY RER BRIBERBGE  RBETHANENRFLZHAEAT. A — F W
BRET ANAFAER 2 BEXIBHAM Ao . BN FAERBEIBESYE
AMBE] HENE RNEREERTHIE .U FLERNFIRENAEH
% kiR,

AEM TR E BB ERREINFRF LV EERFNRFR S, &7 ¢
R BT 5%,

KBEMGLE THEMFI0OFRE EARNEIRERK G = & MK ILMA, &
B EARESELE, - TEBEBLF . —LEEBLFE.EFAR. ST B R ML ¥, 4
TEHEBRLF; THAZIE RS TR BMERSHERIT AR E £4,58 1
BEFIFFIOTHBRABRE E2F £3F S8 EHBHLHE;$5F,
FOEFTEHERBRHE S I0FT R FENRE. A REHMLBELRAG. &
HEREF BB T EAR . THEEEITEH AN L, L ETREY.

MIAKFHNER FARABFATAS . ERHTHFSTHFE LA, E
L0 S RN B

HTRMNMAFER . W EHE R, HFPHRE ERBHFTEZA 8%, BFSL
fLE R BRI KEFRITFHE.

%

2007 421 Jf



T
il
;\)4

1 RERT

m}

FE8E ERHSAR
8.1

WMo IT RS

8.2 —BAMAF TR eeveevreneereereens
8.3 TIREBY B R B 04 Ty B2
8.4

cerenee (D)
R Sy TR
S8 -

ceeerenens (4)
S S €2
s T R T R T T T ST ceees (37)

9.1 BENLEEESHER e vrenrenesrinneeneannns

9.2 —BEBEHLAS I JL LA i oo eeevre e eeernenereseennes

9.3 ZHEFENLAE R PHeeeeerees

9.4 FEYLARE K BT FRE
9.5 7

ceeee (D)
FI9E MERSEHESRIT

s (31)

“ee (3T)
B N € 1))
KBCE R OAR R E -
9.6 KEARKWMEESA -
9.7

< (72
e (110)
f*’&ﬁﬂ’]ﬂiﬁﬁv"*ﬂ{ﬁvf%ﬂgﬂiﬁj:]‘{ﬁ cecesssesacssesasesans
9.8 TEABKSENBEHE - e
EI10E BERE e
10.1 473 K-

see (133)
10.2 55 [eerereeeeeees
10.3 [mEH-----

- (158)
10.4 ZMHBEHA--
10.5

<ees (158)
cesressessnieniecesnens (172)
A RE S IR B ceeveeeneeennns

SJBR 10 eevevevencnnannns
M -

= (90)
MR 9

«- (104)
- (122)

- (143)

e (189)
crseeensaicciiansscsnes (196)
N ¢ 1D
T T ¢ 22D
cessesce esesessrasesscesensessetsesresscn e .. (234)
WM& 1 REEEDIHE - - e (234)
WE2 tE - (235)
e ]



Mt 3 XZﬁ}jﬁﬁg.".“.".n.“."."."."
BEZE 4 FAPATFE cooorenrennnnnnnnnnns

%;‘Eiﬁk.....................................................

- (237)
+ (239
< (247)
+ (26D



F8E HWHHIIR

EARPE, BHETEREARGIERAE D, #EERBHRECRTERE T
SEEN. EAERES  HERE XM EREMRB LR BEERBLEES
PREAR S HSHEM S Z B8R X, X BT E RS b 8. 8 L X R
B2, Al BT SR e R B R . B, 305 07 BB I A B T2 R .

8.1 M iR

KB B LA

B18.1.1 BAH—MRAER FE -SRI RETZ AR TE I,
H R 5 200, 1), SR I B 2R il 5 2.

B ORITRWMAETRY y=y() , B RS

dy_ .

dx
HeAS , R HEE y=y() B MR &M y(0)=1.
Xt BRI ER .15

N S
y—sx +C,

itEP ,C ﬂgﬁﬁ )I% y(O)=1 Bl x=0 Eifx‘y:l fh)\s'/fg
1=0-+0C,
Bl C=1. Nk, IrsR & H 2R

1 3
y=3x +1.

B618.1.2 —FEBERIm WY&, NEEHT £, 4 B &1 T, R IEsH LA
(A= ESEEERR).
M ORERZ B YERRNEEN A=A B RN EE L F TS
R
d’h d’h

mez = mg % E7C £ (8.1. 1)




X .g BENMEE . ASRR p UMF 1 SE I MEE K W IEFHRK. B
BEESBEL KRB h=h(OFER BT &4

dh

h(0)=h,, @
=0

=0. (8.1.2)

K. 1. LB ¢ 4,58

By —K,. 15
h=-%g£2+clt+Cz.

ARG L2DORALEHRX, B
C,=0, C,=h,.
H i, ¥ikE sh e a2

hZhO—%th.

YIRS EUMT A —0, L A, — &gt =0, BB A e ¥4 1 2 5 A I

Bt LAY 1433 s LR

h:ho—%gﬁ, ‘€ [o, /%]

M LR T BATE 5 394 R 77 B E A RS,

EX 8. 1.1 FHRABEHIFHE MO EXGR IS TR RABEE
— LR MM T BHE AN BRI AR R RECI BT R B TR AR
SHR. MO EPIHAKNRAREN U NREH RIS TRD
B T X2 S0 O AR Y oR BRSO BRI AR SR — NS O 1R B9 R B9 1 R AR R R AL
SHE.

EAED,RMNUTREMRS FR. BT HREE, A E M T REER N
oy TR EUT .

2
i 1n ,3—1:13 (z+y)dx+(x—y)dy=0 #B%—Mﬁ?ﬁﬁ}j‘jﬁ,z—;z —g
L] 2 .



Sty +y —dy=2z %‘B%:mwﬁﬁﬁﬁ,ﬁﬁ%+§; —0 B BREASHE.
B18.1.3 KiF y=C, sinz+C,cosx B4 HB y'+y=0 W (K C,,C,
HEBHEO. HEM y(0) =1,y (0) =L R#E C,.C, KA.
# % y=C sinz+C,cosz KT .18
y'=C,cosxz—C,sinzx,
y'=—C,sinx—C,coszx.
Wy Y IRAFT R Y +y=0,8E%R, B y=C,sinz+C,cosx B FTA H B, Hilk
R Bt y(0)=1,y (0)=—18

{1=cl c04C, - 1,

1=C - 1=C, 0 0

% c =%. C,=1,
PONVA:NE: W) yZ%sinx—i—cosx.

EX 8. 1.2 MREMSTEMEPESARTIHNIEFTRCGIER ‘LR
BAEEAFRNEREF .M ITHIEF RIS TR HERE, NXAE
BN FREANER ASITETRNER ISR hEmACEEN . BEEFE—
R BEA S BE, XS E AR EM S EER I TN ESR R &M, 10
ST BRMEMEESE &, RS FRERONEERER.

n B4 5 R B9 A (E R &R ) — A B X

{F(x,y,y/,y”,"' ,y')=0,
Y x)=y,3 (@) =35 (2 ) =3, 553" " (x) =1y,

{y("’ =f(xrysy sy sy,

Y (x)=323 (X)) =y, (2 ) =3, 505y " (2) =1y, .
BERI » WEAFENVEND.FERN « MR HFEBPI{E R .

BN AEH 8. 11 o, y= '+ C RIR G = W T y =52+ R

RV A M 3(0) =1 BORERR BUFR y—5x' +1 RAIEFIE
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J[dx Lo

y(0)=1
Rfg. €61 8.1.3 1, y=C,sine+C,cosr B H By +y=0 @M. T y=
5 sina -t cose R BB KA ¥ (0) =1,/ (0) =L oS W) 18 g

y”+y:09
{y(O):Ly'(O)Z%

B 7% .

or 7 R BB B0 B B A P AR B 0 S T B A B R oA AR R A
B X =F A R Y.

8.2 —Hritmriiik

— sy R — BB RN
Flz,y,y)=0 @ 3y =f(z,).
EEBTUE RS AR RARER
M(z,y)dz+N(x,y)dy=0.
8.2.1 AN EEENSRE
EN8.2.1 MR- —HSHTEE LN
g(ydy=h(x)dx (8.2.1)

MER, MHRXNMHFRERATSBETEENMS AIE.
EHES.2.1 BAOOM gy %L, H g(y)70, WA BB S HE
(8.2. DB N

Jg(y>dy=jh(x>dz+c, (8.2.2)
B RO &M v(x) =1y, BHIFHERN
jy 2(y)dy= J h(z)dz, (8.2.3)

iERR EiEFEGB.2.2)RA4ETEFEG. 2.DMNEM,. F y=y@) ,MF
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B8 2. DAL
gly(n) 1y ()dr=h(x)dx.
2 i L4y, BIAE
Jg[ym]y’(x)d.z;: [ h(x)dr+4-C,
R
[ kay=[nrdate.

XL RE(S. 2. DI v=y () —EW R TR (8. 2. 2). Rz, y=y() &l I7
T2 (8. 2. 2) W i B B R B, &

Flx,y,C)= J g(y)dy— [ h(x)dx—C,
i B o B0k & A

F, h(x)
F. g(y

(g(»F#0),

B
g(y)ydy=h(r)dx.

X U BH B TR (8. 2. ) B T Y o A AT B H U R R BUR T 1R (8. 2. 1) B 18 %
HE R (8. 2. 3) BT FE(8. 2. D RIFF . RS, 2. 2) R 2. D IR,
A8, 2. 28R

G(y)=H((x)+C,
R .G(y)= Jg(y)dy,H(:r): J h(x)dx. B y(x,)=y, AL 15

Gy, )=H(x,)+C,

NI
C=G(y,) —H(x,).
GRS
G(y)=H(x)+C,
y(xo) =y,
B %



G(y)=H(x)+G(y,)—H(x,). (8.2.4)
MO A1 -3 AR e 25 A A

J)’
Yo

A (8. 2. 4), Bif8

ﬂw®=&w—GmJ,JIMﬂ®=Hu%%ﬂ%%

Jy g(y)dy::Jj h(r)dx.

B18.2.1  sRAgHE H &
{y/:3(1"l)z(l+yz),
y(1)=1.

# XERE-NHBETEERNSTRE SEER.B

dy_ o 2
Thy 3D dz,

Wi AR 4T, 13 R AR

arctan y=(z—1)*+C,

¥ y(L=1RAEMR, 5 C=%~Eﬁl)§f*@]ﬁl‘ﬂf@ﬁ‘]ﬁ¥ﬂﬂ
arctan y=(1—l)3+%.

B18.2.2 RMHFE Y =4y HIERE.
B HELTE.H

ﬂ:Z.I‘dl‘s

25

BSR4y 18V y=2"+C,. BT R ER K
y=(£T+0O)".

AR ARG FEEE - y=0. ERSEERT K C B AE
SRR y=0. MBI AU TR TRE.

%518.2.3 CHBEZEIHRMNGERTE.FXEHEIS T % BEERIE
b, SR T P& E I S A A o &R

B ORTEEE v=v(), 4 t=008,0(0)=0 HTETFTHLET, 35 F
o« o



2 B M A ER L ENRKNR meg, TIN5 v —BLBHIKDH ko(k>0
RERO,.TES o MR, TR BIAMFEI AR F=mg—ko.
R FPEE B F=ma, 18

dv_
mo T mE kv,

NETR.G
dv _ dt

mg—kv m’

Xt b X mRY  EBE mg—kv>0,F

2~

1 t “m 1
—7e-lr1(mg—kv)=77+Cl 8 mg—kv=e )

18 E N

Ce ™ (c=—e : )

_I_

W e %44 v(0) =0 R A, 18 C= —%,ﬂ:%ﬁf*ﬁﬁ@%

vzmk’—g(l*eff').

WA AR B FEE R IR EE o B EE R, B8
%. LR, Bh< FF AR o0 — B[], T Y& BB B g R T S a5

518.2.4 YERANEESYAENBREMIFREEZZMIEL, BAAER
B 20°CHt, e — K 7E 20min PYM 100°CHRENE] 60°C , RIZWRBIIREE T At [a] ¢
MERB XA ;2L Z KB EHR AT 30C?

% HmEER

gzk(T—ZO) (E>0),

TEAER.E

T—z0 kdt»

B aS . EE T>20,18
In(T—20)=kt+C, ,



HOE 8
T=20+Ce" (C=¢&").
# T(0)=100,T(20)=60 % A BEE

100=20+C,
60=20-+Ce*™*,

M C=80.k=— T2 TR ik m A Y

T=20+80(%)2_,ﬂ.

4 T=30C,H

|~

2

30=20+80(%) . %=(

of

£
20
)

1
2
1§2io=3, Bl £=60(min).

B, B4R A 100°C ¥ E1 3] 30°CEE 60min.
8.2.2 FAhFE

EX 8.2.2 MWMR—BH5 AU
9 —p(2) (8.2.5)
FTE R, MARX K F B AFRFTRE.
FRIFBEARNETHBEEAMS 7R BEITEEEHR

u=% ] y=zu,

FR RO AT AR TR, FE L BT u B x WEREGH y=zu K
5,78

du

T 7 s
dr

j—zZu—F

RAFKRITRB. 2.5,

du du _dx
u—l—xa—ga(u) 79 go(u)—u—_x'

$18.2.5 RWMHFRGE +y)de=32y"dy HEE.
. 8 o



B RTREA LLE R

du_ 144 du 1+’ 1—24°
T T e R T 34
o Y
3u’ _dx
1_zuadu«x.
(R L s

——;—ln(l—2u3)=lnx—%ln c,

B 22 (1—24°)=C. ¥ u=%{ﬁ/\,1§}i§7‘iﬁﬂ<ﬁﬁﬁ¥ﬁ
P —2y*=Cxz.

EE Eﬁ%ﬁ%ﬁﬁ*ﬁ’#’ﬂl[%dx=ln1+1nc,ﬁ'ﬁ$7%J%dx=ln|xl+

C, H IR R AE SEBR P, 8 AR o B i (B Y B2 T LA /e B, ) 8. 2. 3.4 8. 2. 4,
e 7 R R B AL o In C 1 C EH .
B18.2.6 RigoHHE

y(1+e ¥)dz+(y—z)dy=0
RT:R
i FEHFBEAUER

X

dx_  r—y _ ;_1

)

dy y(4e Ty 14673

XE—NFRFTE, S u=§,En r=yu,% y K&,



