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8 (radius vector) ZPEPLE L ik, WA RS BT

—f%y % -
¢)) R Pt B) zdz +ydy=9,

FHILRA TR E N NZE—E M o, MRS
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RT3 B, RV — B B e — AR LB, B ET—HIEAR
R— I R T IR b B R B, B A
B I UERS S B R E R R

d? o
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f coszdz=sinxz+ec, M c B1H Bedh,

FEGATI AP VR W 2 R4 T, SRR 3 5 R R 2 i i ol
3 RH [ cos ada Tyf—BR sin &+ o, RS cos = .4
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constant), 4 y=sin x4 ¢ F54 ¥’ =cos z LM, Frimkak o Z IR
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— LR, ST B,

RSUFPIER R RERINER, (2) X (8) hzm, (4) Kk (5)
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{B3LFELA (1) MBZHE—A T T ok (2) X014 1%

4) y'=—acosz,
th (1) k& (4) i a, 1%
(5) !1"+ 9=0;

BU Q) Bz =B85 7.
* Bils (2) & (4) i3 o, 13
T (6) y' ~y cotz=0,
BU (1) BRZA—HDTT2.
ok () 288 BN RS TR
M ¢’ +y'tan x4y sec’z =0,
BAFBRL MU (D) B, H (3) B ltds.
B R (4) 284 TE ISR R (1), (2), Bk (4) iE a0,
. BSEESMATE. AN 1) BUR,
' B T IERAEAT
a Kb BAEE W R
(8) y=acosz+bsingz
Z5 R
9) Y’ =—asinz+bcosz,
BRI Z KkifRERe ¢ XOK, HAHAREEZEHEER
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(10) y'= —acosx—bsinz,
ENBLE o & b, W RIGRARBES /12
(1) y'+y=0,

el A REL (8) BIR.
sk (10) Ztg4 RlA

(12, Yy =asinz~bcos -.
TR R (9) BAfik: @ Je b, TALT
(19) y" 4y =0,
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BT R VT SRR EA T

WIEREH, EAMZR—EF—MES I EET B MmN
FAE MR BRER (primitive ) Z A 2. B—UZ R R
ERARTAR. WU (D) BEEEZEM RS ) UG R
BBy (11).
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* BRI S ER ST YRR N RS AR, M—gR TN
BT DSR2t 3 A % PRI B0 Y=aebsin x shY aub , AR
B-ZEBEERcTAEYE. BR o —2y+c= MEESRHETER, HE2E
UHRR BERNESEY I PIEEER S NNASS L. BRTS EE.
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W RAEEH — RO RN EEARA
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@1, y=ae 7+ be?®,
WU a Rk b AL H B KBRUDH
y' = —ac™% 4 2b6*®,
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FBABFHEIER P L o, b FHKMP=RK, H—sH =4
TS0 & b Z R BE SRR
y'+y =602, y' +y=28be?,
=R, 5
V' +y =2y +y), @ y'—y-2y=0,
BEIFRZUBH .
BE2. (z—c)+y'=r"
b o BATEHRL R—R G H

z—c+yy =0,
U= RFE4H

a—c=—yy'.
RABE R 7513

y')ylz + y‘! = r'l.
t SBAARZE AT EREN, 7 HIBR R,
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3, y=cz ¥ y1—g2 8. y=ack®Fbct?,

4, (z—a)*+ (y~0)'=r", (o K b IS EERE]
La J¢ o TH4EILH B) 9. x?=2cy+c"

5., y=e1x°+cg, 10, y?=4c(z-+c).

6. 224y Fecx==0, 11, y=sin(z+c¢).

7. 1+ cyy?=1, 12, y=sinecz.
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5. BRARGE EAER-—BSFIRSZNEAEFTRS
S AMER T B R 7 T B 2 R Y, FA4 § 1.4 2R, B
WA AR T BARREEIR n, SUBT BT T RZMEL,
R o T, RS R —RIERRHA S B REHR.

MR BT BEHE, BB K2M]) (general or
complete solution).

TR R WA 18 2%, B ER3 ( particular
solution ), 4y y=cosz Ky scos‘x-—sin A ¢ ry=0 ZU4F
7.

fn §1-3 WPIFZ SR, DRSSP 0t
P 250 L SRR

ay :
d—x'=f(1—')1

SRR EHRBRZ—TEED TR

SL=f(z,9)
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10 > Fe @

LS ) TRASR 5 ) 2R EE—E T, EAG S
R RESSERAER (integrating or solving the equation); 1E
R B3 T, SRR (quadrature),

RATRAPMEZ AT RIEENEG, TERAL S RN
BRZENNET, FRIEM &, R~ 522 R BB R,
BT SV 47,

VT 5, 3 T R RTINS 8. 1 S ks,
TN By, (EORTT DRI B R B R 2 ARk 72,

- RAL ST RE TR USSR E, £ LEE, 545
REYGRZA A, WEEERAEEE, HH SRR 52
B, LR s R E K, s s K.

R SRR B ROV 5 LS 2 U A 2, B R IL T A e 22
WHERIU AR, o RAGIEAR, RV EERT f Sb DA 24
R A0 B R R VT SRR BR, FSL IS IR 05 71 R 15,

TR, WHAHRLER S AHERELR, FEENL BRI
T BPTRZAS AR B R R, ﬁtﬁﬁ’ﬁ’zﬁl‘#ﬁﬂﬂum
HoRZ, T BB IR,
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IT-1, BPUDTEROTTLE #tdy/de 72, M—8 04 B
» WEIVTF %

_gy;:xF(x’ Y)s
B2 UM WO S SRR TEAR
Mz, y)dxz+ N(x,y;dy=0,
o Je * 480 2P I, N ANAS v 2N, O
M(x)dr+ N y)dy=0,
JIR A RS EAE S B (separated), 78, 756 SIS RASHT B 3t
AS—AE T B, 6% H 1R
fM(r)dr +fl\'(y)dy=c.

SRR B Ay M= fi(2) fu(y) BN =¢,(2)$,(9), LL
$1(2) fu(y. %{"‘Z&)“& Jillii)

. kﬁﬁ’ﬁfuu;t‘.ﬂkﬂiZmﬁk ﬁ*z%ﬁij pUABE. REBRTR-BM, XX
- HRB B M(z,y) IRE = R Y, TGEN—, JAB~BRIOEEFE. 5k,
M(z) Wz, BR—BRG HRRE v

(11)



12 & T F OB N

f](x)d ¢2(.’/)d -0
$1(2) x+f2(!/) y==

B BT SRR,

A IR BT 227, SIS,
AE—N, SISl EAE S L, AR B A HEEEHE
(transcendental functions) ZFE3R, WA il B2 B, T A
AR N R I G IR, R, ZE T RE AT E B Bz
BB U TR R,

BEl, cydr—(142%)dy=0,

By +s) oz, %

x dy _
133 d.t-—y——O.
t log (1 +2?) —log y=c¢,
en
1) tog¥V1¥2%
y
BEEn T 74,
BZBERERT T B R B 23k, elogv au, # (1) TR
(2) J_lﬂize’,
.4

BT —RBK, ¢« SER—{ER 8L, ke 4R, BATU—F O R
Z. BLIR 75 e Bk

3) Y14 22=Cy




- B 5 Jof

TR B A TIL BN o, AR TR

(4) y=ky 14z

OB e R Oy 1% 1 (3) B (4) TR

3) l+zl=cy® R y'=e(1422),
TATIR (1), (2), 3). (4) B (5) LAE—TRDHEER.
TEL. (1497 ds+(1455)dy=0,

isid i e

dz _dy 0
T+27 " 14y
3&:1{1%//}’,}

tan"lz $tan"y=c.

WASZ T A5 « K v 2 REGE,

x+y =n ; 4] _x._—t,g____
T—_x‘y— tane, IRERH yr O1e
EETOAEMRZ B— RS
g:i_i
14c¢x :

BH 3. Y dz—~22dy=0,
GHREOERTS B ACRBAGS

e* 1

’-z? dZ + TZTJT = 0
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BEVPIE B i~ BUL RS AR AT % ( elemen'ary functions )
Rz, TEERIE, A IORIGE AR EImar: IAT U p 2 31
i (approximate solution), TiEIL3 (ervor {EHLA NS B M, JLTR
B AL RS A 2 S B, BEIR 2T TR

-Ct" ) 28 zt

srtertartt ot

=1+t -
8] 4)

TSR T At TR ©

1 x x2 z3 . 1
- 1 - « . o ———— =
o + log x4 9 F 2.5] + 3.4 + +2yl ¢,

£

. zydz+ V14 2%dy=0,

5. (z—2zy")dz+ (y+22y)dy=0,

6. (g4 dr+cot zdy=0,

7. sinx cos ydz+cosz sinydy -0,

8. sinzcosy dxr 4 cos*ady =0,

N-2, WREE SWHLZ—HEE, LA R
MI43 ok, B ARAY 312 BB A (tracsformation of variables)4 B[
BELZHE. REHFRPZ M RN Ba Ky REH 2 B RE R
(L.omogeneous functions), LB R A / .‘.’ﬁ——%?{tﬁmﬁﬂ, Rz

S——

~»

* LR SRR BIRE TEERR.
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- B B> YR 1%

P43 o fm Z—THRL. *

BENASTHE LGRS
dy M y
@ ==5=7(z)-

& LE—am e, W

y=vz, R %av-{-z%—,
[iinfiv i & iy Sdwidna
(¢)) v—F(v)+x%—=Q

2R, B RIREGT U4 B (separable) 42,

® — 2 RYZrIBRED TR MR W R b 2 R Y BIRRL iz
By RE—FR), BGEERAREAME ¢ 55 ( $0ES TRRNT NN EB5T
ZER EXABRABEXEFR LR N K ) REZTDRZOR: BN R

—r RZFEXKAE M
ez ey = *(2,9),

XM=, FRRLSRRB « Ry ZHERN, AR AR, BR s 2y 2 -0
.3 cHioga e
4% t=1/x, ]

,((I,Z)E%f(z,y); ‘ED f(w.f)axfj(l’%)a?,y(:)'
ERHY, R r=0 1, B £z y)Ep(:)' ’

BITLARDBZ §113,



i T E O R
RS, B 2 Ry Fe v ZERA, G RZEN.
21, (2 4y)dz—2zdy=0.

A y=vr, Q] dy=sds+odv, LEHRR TR
(e’ 4 v)drx—zvdz—22dv =0,

gp dz _‘d—v"—'ov

z e’

RWGF H  logate=c, B logzteV/®=c.
2. "%+y=21/x—y‘.
A y=vz, 1) dy/dzmvtzdv/dz, HRGTRTHA

x’%::—+2xu=-2x1/;,

A Vo B—HBREARSE—IRZAS . MERRRS, Y
(3) log (vv—1)+logz=o,
L2, 07 oVo-z=¢, B VEj-z=c,

LBRI, ZRR
(0)) zl—zy + x4 0?=0,

BRI c OREETE R o, SbR (D) Z o LAMA, B(H B
MZ5—IER MR (constant) —g 2 8—Ff o B{tﬂz-m
TRPZITETR BTRAGTESR
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3. (y*—=y)dx 4 23y =0,

dy P
42—yt Vy'—a2=0,

6. (Zz% 4 By dx— (234 22y2)dy =0,
6. (z+y cosl)dx—a: cos—g-dyz 0,
z z

7. (£*+y)de—axydy =0,

B. (4= a4 2may)de + (myt—ma?— 22y )dy =0,

-3, ZRPHM RN AFEAWEERRE RM R NY
R RN, I8 R BB i 28 KX, BRI
HAETEX

(@ z 4 by +ci)dz 4 (eax 40y +c.)dy=0,

2is
z=X+a, y=Y 38,

RBEABRTT R
(@ X +56Y +a:0+5,8+¢1 dX

+(a, X +8,Y § a0 48,8 4¢,)dY =0,
FRBE o K& B B
g.a+68+¢1=90, K ao+b,8+c,=0,
RIBE A TR AR, T § 11-2 2 VT AR LR,
BRE1, r4+3y+D)dz4(z+y+1)dy=0.

HR
404+38+1=0, B o+L+1=9,



18 ® & ¥ B2 BB

V] S A
r=X42, y=Y-3,
LR TR A K o
(4X+3Y)dX+(X7+Y)dY=O.
‘9‘ Y=”X7 'f%
149 aX
%\2-}-1})‘ dv + X ‘9_
@ 1+v . 2+t)-—1 - 1 _ 1
TEAT T @4y 340 @D
BRSBTS
I .
log (2+v) + 5To +log X =g,
1,
én logX(2+v)==c—~m,
BBz Ry, 5%

z—-2
log (2¢+y—1)=c—m.
2. (de—y+2)dz+ (2 +y+8)dy=0,

8. (2z~y)dz+ (2~2y~38)dy=0,

B aib,~ab, =0 IF, Lyorned o, FEBE, W 5 R—~-REES ek
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WSRO, R ayfay ="y [bi= b £ — B AN TIER
(@ x+5,94¢)dzt (B(az+by) +ec,)dy=0.
s ez +by=v, Pl dy =(dv—a,dz) [5, i _LGTETEN
B1(v+46,)dx 4 (hv+cy) (dv—a;dz) =0
2T IR v, B TR Z 2 M 58 M Xk NpRMmERE
— B, ARV A
4, Qz+4y)dz—(4z+2y—1)dy=0,
b. (2x—y+3)dz + (4z—2y+7)dy=0,
6. (15z46y~—"T)dz+ (bz+2y—3)dy=0.
* -4 BEER ENSILZ MEDERERZER, T
— P HER Bz EFean I v TRIG—B m, Wi tx, ™y, K miy
BERRAREBR f (@, 9, 9 )Yz 2, y By AU SRR 48,
WP
fCz, iy, "=y Y="f(2, 9, 4"),

W f(e,y,8") 3358 — r 2 BIES M (an isobaric function of
weight » ) FERRBI, 4o £ =1/, Q] LRALSS

I3 1 ,
f(lyxim)‘xTy—f)E'fo(x: 9,9 ),

* HRITRRZ A B A T

+ATBU Y R Z—:,ﬂtﬁiﬁm.



=122,

f(z,9,9" )= er( m"x,,,y—..');

e 2 BT IR y /2™ Ry’ [+ Z—mBc =" ZR K,
SR (1) Z— R E SR EL S H i, B EEES A
$2(isobaric differential equation).f1(2), fnfnpk j,}“ﬁ”ﬁ TR

7 i) 2.

Ry [z" RZ, kU 2, RIS RS F R

.__dy_ —af Y
(3) y=3t-am (L),

G BB vy /2™, Ay =v2™, ) Lk

x’”—j—% +ma™ 1y =z""1¢(v)

ZIR, HP B TSR, |

§ 112 BT ZBRBUDHFE, BUAEH Y m=1 0e 2455k
.

MHEREURA—FRE ©9,Y LRETRBEMRMS v
Ry ZHURRE m B m—1, il %Py —TREA a-+bm +c(m—1)
o8, 3 0, b & o TR ZER Al BREAR. TR 2 ZHIA
T30



el > B A 2
-3 N HAE, MI—OIRLBBHE BAMFEZAE, 4o
227y —x"y* + 2zy + 1
ZEBIZHEARE
24 (m—1D=m+1, 242m, 14m, O,
fnm=—1, Q1B E 0. Lot m= 115, JusX 18 O HEZ AR,
R T5
) 2y —zy’ —y=0
BILAERRT
442(m—-1)=2m+2, 1+(m—1)=m, m,
AZFANGE, Bl m= - 2R BN -2, R m=-2FZ H
(4) 7573 ~2 HEZFHE T B2,
iR 2y RO B2, AR

(b) 2y’ =%+______1/121;U
Hm= -2 BRBFHE, K kBB, yBy/th yRY/CW
RZ. BRS—EEZ, oy BAEFH M 1+45y F R B2
YT+ 47y [0 240 — 8, MRS oL K& /20 2.

FEBEHFLR m=—2 FRRAHE SIS v=2"y, GIT] 20k
B,

TEGS HF

(6) L fagy =y Y —da?



22 # T H B EBG

2T, fn vt 2 HE Am SR 2 ZHE 2, ] 'y — T — IR B
B2 dm=200 m=4 MR ZGER 1, dn m=4#, MHLIF ZHEF
A8 1, 83 VHR BB v =y /=, 7 BB N B AU TS,
e vt =y [o, TR, TR A RASNS, AR S, AR E e
BndmItsR A,

BE1. 20y —2%’4+22y41=0,

@ ﬁi%ﬁ%g‘ m=—1 H%ﬁ ﬁm, 75 »ﬁ* V==Y, ﬁl) g.—.:v/x'
2y =xv’—v,m%gﬁﬁﬁﬁ’&@
22:%—02-{-]:0.

BB,

2dv dx
1—92 +T=0'

L kA B

14v 1
log(i_—v-)i-logz:c, ® x(]_j:) =0

Yo ZARA, KB T:
- ‘n:+x2y=-¢1(1—zy).
2. x3y'-x"’y+y2=6. | 8. 2%y 442"y +1=0,
4. (z422%)y’ 429+ 3ey?=0.

(=]

. 23 =14 ¢/1 + 4x2y, 6. 2zyy’ =y?4 /yi_qzﬂ, ) '
C R vh(@)+efa(zy B me—1 5 R, B e

-y



- ™My FH R 23
f1y) B fa(my) TR =y Wk, |
115, ABZBREB y =Flaz+byte) B BFR TR 2T L
51 AR MEA3 Bm A aie LB s, L TR
(1) Y ="z +by+e).
5 RE Y WREHE (linear expression ) ax4by+ ¢ Z—FG B
ZEVETRERS, 4 ax 4 by +c=v, U by =v' —a, MG HRUS

2) v'5%=a+bF(v),

HBETUSMER,
Bl (z+y)de—dy=0, 2. yY=(z—y+a)?
2. (Zx+y~-2)y'=4, 4, y =sin"(z~y).

II.6, EAEoAE. RHoENX, EHFANCLAH—EAEA
ZIBUSE— R T 72, LS — e S B, enaf Lty
BRIAMBEE. B AR EREA. (L FXZIEM, J/5
— R Z

R~ H R
M) Mdz 4 Ndy=0
ZBFHP XA ERNH RS , R
(2) u(z, y) =,

DR EEBLBAH R, Bk



24 oy 5B OB

(8) duz%;-dx»;- %dy:O, *
R —E— RS A ERE R E A — TR B RER &)
0 (3) BHANESS, SRILR Bk L, B

du du
4) Pz a1
) .ﬂ; = A,I =u(Z,y).

MRS « Ry ZEE TERE—-BEZHE RER—FH.
R, A

a 4
%_:FM’ %=I‘A ’
Bz
- (8) p(Mdz 4+ Ndy) =du.

—AB—HRP Y Z LS E, EANLZAESRSY
(exact differential), (5) ¥z u(Mdz -+ Ndy) B EATMS U3
BEY u(z, ) 2000, EAF T REBRBER, MZERR—

diy=f’(x)dzx;
ERBT L B, u=f(2,¥),u ZRTES

u u
= FET

WRELLMTR, §108,



=]

%

¥
£
i

ool

Y EER 25
EAES * # B ESES AIE (exact differential equation), kR
T4z me: WRNER T RERER (2) Z2a5E (D). F -8
w(x, 9) FA1E, B 5 AL BNV i o FRIL B IE A

biliest 4 35 © B3 (integrating factor ), BT A s
(§11-8) IEAHB I RIS, WUA—B 588 Z.

BEEE, G SRS EX, — BRI —, RGN
SRR (RAHRPURE v RS UMER),

B s B ESX

u(Mdzx + Ndy)=du(z,y),

TR =57 n M = 0u/dz S uN =0u/dy, ,

# F(u) B w ZAT—FES, R EMS o) BEAK, 5 F

nF(u)Mdz + pF(u)Ndy = F(u)—g%dx+ F(u)‘g_; Y

=F(u)du=d¢(u),
B wF(w) B —RAER,  F(u) S0 FIREUERY:, ¥ RIS

* ¥

M +N3_g=o, B M4Ny'=)

ZEREHBZLEEMREER vz, ¥) BN 2 Z 2R (total derivative)g M IE
& Aytay By BN e YR, BT HE
y+ay’ =0
WMELER  AmAR
ydxtxdy="
28



26 C G B - W =
PR BIERR, Pl BT S 4n ady ~ ydz =0 o] 12" Z—~Hi%

DioX, HOLRERER (2dy —ydz) [ =d(y/2),ifif p=1/2?, u=y [z 4.
(3 /2) F(y [2) B~FR4FGR, BASTIE 2, 4l

s o 9.1
ki — z _a: Y2 x . '—"_—“x
'F(?)—F’ % I o x4 y? B zi—y?’
RGBS, TR E, QIR E A0 T:
Y x - ¥ x+y
o(2) o-5) ot sty

7. BOFERBERVEN ®
1) Mdr+Ndy =0

B—EAHT H—EE il

: gy OU ou
de+f‘dy_—_du-—ﬁdx+—5—j—dy,
- &
du . Ou
BEULES IR HR T 4%
- ay  oN
(3) ”53,7—:_8?'
i (2) R, H
M _ 9%y , ON 8%
4 oy ay9z B 9xdy
- L7 ’u . , e A B8
ﬂﬁ%ﬁ—éy—a; W&' Rt AR (D BEA LT 5 2B 6%



—- BBy N OB 27

(3, BT H OUEH OB E 4 Z4 B (necessiry co-dition),

(3)F (FAFR (1) BIEAZIE N (sutficient condition), 7§
I, TGRSR (3) aThE, BAFEAE K— A8 Mdr 4+ Ny 2
— B w WD 2 1E (3) TR, T LRI —BE B w A RKZ
1%

(2) oy g 2o,
R (2) ZH—IiFiRE A, A
(5) uaf(m.Mdz-*-Y(y),t

o Y 643 v 2~ B TR b an—RT 8, BTE (5) R
RiNE, v BB Boh, M Y (v) BB = ZEE O)RPrRZL v
BN A (2) Z8—Ji R e Y WS y ZAT—E . p wiE AR
(2) 2= Jike, 5t

au 2 j .Md +-———-N
E

WMEZ Y VHEEANFR
ay .. 3 [=__.

(6) dy =N e Mdz,

(6) 7B v 20 o A S bt B4 A 2, 1%
B—BIZ, B = TS, AT 288 -, A3 P‘z‘al}}" z ZHNu R

("
* YRS y R ,l‘J.Jé Mcw 2557 Mox B3 S8R



<8 & 5 4 R o om

oN  oM*

R o - O MR (3 AR . HTLORMER

FE A O Z2Y du'F

- ( 3
Y:] [N_ijf ”de]d,,
9y

thf, (5) W u 2B 2 fHE A (2) PRGFR.

2, BN G) BEASZIEEGEZHE, Kl » B—H
R 0 (Mdr+ Ndy)-zdu, { pF(u) TE—-HSEKX. 25
§11-6 rp 2 AT T A EHE 1T,

B, R S AT e

BRI dnulz,y) =8 W5

D) Mix + Ndy=0
5, 0wl AR R

ou ou _
(7 N-a;—M»a;—O.
BP0 R R,

% §11-6, 4m w =B, B (1) Z—8, M H R

* BRI XREEEEEE,
3 3 [f®la,. 3 3 (%) .
% oy f M=y aa | MIm

BESZRESE Ml y RER &%

3 =
3z f Mde=M



Ak

- W7 H A 9

(8) ﬁd +_dJ 0

SE (1) #R B Z R TSR G dy fde ZERFHREZ,

ou ou
9 @ oy

H T N >
1]

. ou du
7 ABT—MW.

AR IL TR, B « AR (1), EBIER (9).
{8 (9) FRAFL (1) 5 (8) BRI, i u="T5B, BisS (8) Z—IH.

ENAT

REIL fum K BHE ()2 ZRILH * BAES B
m o= BB, T (1) Z—HR,

BmBEeB® Q) ZHAERH

a(l‘-l-M) _ (V)

a(Hz-M) a(l-":N) =0
2 2 0 & 2
O i oM _?_1\';)=0
@ H 3y —¥ ax +’L( 3y dx !
By au, ( oM _ N )___ 0
. 3 M—= 3y -Ne—+p 57 7% R

lﬁ?(y- #2 & H1 ﬁZ» jtm;tl#év Hu;ﬁ‘

* IR AT p2 TER L R-BUZ R



20 /L T B )

dp 3!1»7)_1\.( ) duy ayn):e
M(’L' Ay "3y P PR :

Dopl B 1%

2 . 0
M.W(LLL)_A‘_ _'_‘L)z_o.
s\ p, 9z \ p,

SRR 7MY, BRI, W s fe = R AR (1) 2
1.8, EAMAHE §11-TpWIF(DIE T M2,
TREN LRI IE A 5 R —5 i, T AE Borb Mdz + Ndy=dw,

()
(z)Md N J @
u-f \x+ﬂ: "“a;f Md:c]iy,

(2) 2 ®
f de+j[1\'—-~f Mdz]dy:c‘
. ay

B2 LR AR RS, b TR e,
(2)
10 ki f Mz,

BoEM S

2° XEUEBH = Z{BK S (partial integral), Wi RAMM y 2
(EF (partial derivative), i N bk, Wil

N2 [ yao=
——a—y—j x:.R(y).

B* JAUL, M R(9)RBE RR—FHRELB v Z—HR.




— g S 4O a

B A 3T LIRS
f(zyﬂdx-}— fn(y)dym:.
@i‘fﬁi;ﬁmgﬁﬁ@iﬁ:ﬂ?ﬁ
" Nay + f[; ﬁ‘j Ady]dx:-c
ZIRUMEERE.

2 1. E%il_dx-{-l;_;ﬁdyzo_

m 2 (2l Lo
oy y y:  Ox

2 Bt HRAR TR

it

y i

j(’)zf_!_’_i_ldx=m?+f_'
Y Yy

WL SR R(y) =§, % jB(y)dysxog y.

#% x‘+3;—+logy—o
yohy
=0 2P 0
BE2. ol T

HEBEA TR -8



3§ #mB kAR OE B

f‘-ﬂ it sl f‘” Ly —ah -2y,

zy? — 23 z(gy?—2x?)

=j{z, ar —./'(z! zdx
L P

=loz z+ 3 log (y2 - z?),

KRy ZRBRB v/(y*—2?), #&

%
Y-t

R(y)=N—

=1
vl

RZiES
log z 4 & log (y?—z?) +log yme;, B 2%y (y*:—x3?) =o,

dz (1 z
gas. VI 4yi +(y Yy iyt y="

HRRBPHLBES. M

(z) ——
—V—;~:=y—f=log (z+ 1/==’+y’).
RNy ZBERE

Yy
Yty (z 4+ Veidy?)
P z—- Vo ¥y FRHTFA QRATRE N 2, ¥ R(y) =
mRER
log{(x+ vz 4y’ =0, B y2+Bezx=cl.




.

- & ® ¥ F B 8
4, (z+ydz+2dy=0,
b, (Cx—29+1)dz~—(2x~2y+3)dy=0,

6 (x+9)ix— (z ~y)dy =0,
. x2 442

7, hy (2 J_)dy 0,

8. 2ty (Bry—3y° )iz + (3P = Tay?)dy] =0,

9, (2xy3—8xz%)dz+ 8(1—22)yidy=0,

10, (29: sin? —gycos? )dx+a: cosydy 0,

.9, —REEMSHR —BEBI LT EFRE R
T8 RSB R T A A2 — KK, i —REEMAHIE ( linear
differential equation of the first order ) ZiEX B

Xy +Xy=X,,

b X0 X, Ko BGS = 2T RSB EHB ML Y
ZAR X, B, R ELE

(1) Y +Py=0, B 9 +Py=0Q

ZRRX HPPRQBER ZHE.

BRI D FFE— RS RAAAE BN TR e/rde T
B2~ BRI BAFR—E = 2R AR u(). BOLHHELE



84 ® & 4 oW oE @

>}2 I‘(x)’ Tﬁﬂﬁ
by +uPy—pQ=9
3w - EAHFL

X/ oN
fE 5 117 i, BATS M+ Ny BTEAZUIHE =55
4
H=pPy—pQ, R  N=p
A =, i
oM aN  da
N TR 2 i
B2, &8
du dp _
P’Pn—agv Ep T—de,

R RIS TE A
Wz fhu=ce/pis. Fe=1, WHMHRRA n=e/ pde,

FIA]

%[yejpdx]:-y'e/ Pd”-{-Pyef pdx

2 o AR of PV S o R (1) 2R N, R IR R
ZHi%, USSR

gl P97 j Q) Pz 4o

ZR.
AT RSB FIARE A R 2 s, 7 FUUR - 3R



~ BB 5N R %
BT ARE NG, SIA—RO BRERE—RM 2 H i,
HABRRIER.
BRE1l. oy +(1+4a2)y=e,
Py ZIRBRIRZ, BN LTI

, 1 . &

B R, Bk P=1/o+1, 3 [Pdu=loga+ =, i e A A B

*HRFE(RSVIED Z--mF:
me ¢=0 58 (LR

dy _
1)) -dx~+PU-—Oa
AR, B = T 2y 2. D y=01 RZ.

SHA—FEBY 0, B v=v10, W W=ty W40 g ()

d” =+ (mi- PII))»

By B (2)ZBT . HHELE

—jpdx%i Q EI] dL—Qe

JFaz,
PR3 1S ""‘f g/ Taz t o

BiE 8 y=t10, & y_-_-g_fpd’ IQ..I szdw-l-ce -J Pdl’.

ERBEAGTARD AL B @RARDZRE. AR § VRO R,



6 W™y I B
elogz+m B ze® Mt RIGZBE R

yxe® = {e”dx=§e’+c, g 2zxy=e*+ecie7?,

2. y' +ycotz=secz, 3. (z241)y’ ~zy=1,
4. (z4+1)y =2y=(z+1). 5. (z4+23)y +4x%y=2,
6. 2%y +(1—2z)y==23 7. (2 =1)y —zy=23—2a.
9. ydz - (3x +y*)dy=0. [(H =z BmEde)
IT.10. Sf{EBEEAEZFHE ARN—HTS R 8RR
—FRUSRBES R ABRZHR R
Y +Py=Qy*,*
KPP Rk QER « ZES, R, i # B,
BU vt H
yry 4 Py i1=Q,
Ay =0 B} A—Ek) by =v, iEANZSTTBR
v+ (1—k) Pv=(1~%)Q,
BLIE R —RE R,
TREE— P ER 5 2, AU o] 127 — JE D B2 B il (L 2R — 251l
KR FHVZHE 2,3, R 4, Utk .
- B 3142y + 2wy =2zyt, -

* 33 James Bernoulli (1654--1705) fii4& 2 H Pernoulli Jig,



— & MmOk B - 87
My B2, A
3(1422)y "'y 4 22y 3 == 2z,
M o™y FORILS 00 LB v IR R R A y T e,
Bl —3y~ly =0, AP —(1+2°) Bz, BB T AL

_ %= 2
B F R P

H—WARRE 1/(1+20). FIARK, Wokis H

v =—f 2x
1422 J(dA+a?)

v

dz+4-¢.

Lo =, RORZAMR — [ 00 w0 L BB DR
ZIRBATBR

1 ho oyt ldc(l4n
T4a7 ~Tye 0 Wy=lhelits).
B2, 2y —ylogy=xly,

AR T

2 —logy=2?,
Y

Y’ [y 5% log y 385K, Wi log y I RABL A . lup log y =, R
T BRI A e '

zt - =22,

AR AEBEIRE.
3. yy' +ayl=2®.



88 T N o2 D B
4, siny.y +sinxcosy= sinz,
6. 4dxy” 43y +6®2iy> =0,
6. (1~—2)y —2(1+2)y=y/".
7. (2+1) =y+1+(2+1)vVy+1,
8. (& +xy)) =1, (45 ¢ BEHEK
9. RGHRBE v =0 ZHIAT R B 2y (myde + nzdy)
= f(x)de 5§ —2B AR L,
10, F Ry 15 BABE, RTMHFBEK 2+ =u ZBIATLH R
2y (mydz +nzdy ) = f(y)dy B—TEHEHHE.
1L11. §$11-2 hBRARE § 114 pBRES B ZHSBR
1° 3% MEN RS r RZHEXRY, K1 Mdz+ Ndy=0 2—5h
BERS |
‘EM-'I';-}?N"
BRERIL, B SRS

(1 - 3 M 2 N _
) oy xM4yN dx xM+yN

BHE (1) SREWPR T8, W2, B TR

aM 203! aN oN
Mnhaindl el 74 ol Safuhil
@) Mea o) (G +95y)
(a:M + _./N )2 .

’&i’ K@%’(é Euler ;Eﬂﬂ; * 4

*® REXK MBS pp.FO— ﬂq2§ '13.




i

RO S A - 59
oM A3 on ., N _.n
T +3/~Z'IT——NTI ) Tt Y 3 .

HZ, (2) RXBE. 5 1/(«M +yN) B—THELHHER.
X SNARIIR SR (SRR B TR AR
m=1[E 245 8])), ik dy /d= g2, X T ¥

p ™ = _ ).

x z™
HR R, T EAE Mdx + Ndy =0 2Tk,
smr() B oo

WHBZ—RiaRRE

1
=M 4 myN *

KBRS, TN
m— Y
i € I B
9y xm¢(‘5’/m_)_my azx xm(#(;y'_”‘)_my
S AR RE, S0 RIS B AR
ER. ACHIE W 2+ yN =0, LAEHEH A =M + myN =0, )
Sb BT RERE . ARFEBLTR T, SRR AR 53 1 18 R 75 B %

=4 yN =0, QIR VAT o o = o = L2903, TSRS = oo,

I =M+ myN =0 U, QSRR A o' = — 2= Lyt AR



4 & % N B 3B @

®y=ca™,

Leibniz (1646—1716) RIEALE LG HHRBEMH — 4] —
8T FRE A St e 2 T RR At JU BB B Euler (1707-1783) B3
HE R DK—— B B2 SRR Z T3 M2 B4 F R
A Euler BXsER. AU ARSEXZRSHAB AL
Clairaut ( 1718—176.), ¥F I Z, B fE—— RGPS H B
Mdz 4 Ndy =0 ZH—T 4R, e N U—f 8 283wt
BHR, BT LB — BB T Vs 5, REW T E G MER
P L, 5 A ok s PR R K — s, T3 2 R BR SRR e, PRI SRR,

LRmEAR, * AR SRR

BE. kB2 kR -4 F AP EFRIFFEKNDEZ,

X11.12, BAF ="y (mydz + nzdy) + 2P 4° (uydz+ 2dy ) =0 T K
ZHE

& d(a%®)=2""y*" (aydz +bady), W B4 TR

’ 2y (mydz 4 nxdy ) =0
H—-BHORXTEH =5, b ot r=m—1 K B+s=n—1,

B, TRES
2y (mydx 1 2dy) FaPy’ (pydz +vady) =0

* g > Lie Theory of Onc Parameter Groups Z3g—it, UL §§ 12,
15,20 45 %.
+ AR, LR R IR, R Ty MR R Sophus Lle FigE
GEEREZ A,
X AR AR, AR,



- B ® ®HE 4
Z—hE, WHEH Ly 2—HrH.
Feld z%yP, HAMAETE, B
(maltryftel  paf+y8+7+1) gy
+ (nx e yEte 4 va@ byl Ty =0,

e O 1 '
W1 = o AR SIS G 2,y Z— I, 21

(B + s+ 1)z ™ yf+ 4 u(B+ 0+ 1)z™yb+”

=n(a+r+ 12"y L r(a +o +1)aFyb+,

ens
m(B+s+1)=n(a+r+1),
3 p(B+o+1)=v(ate1).
3
NP S 3
m %

WS B E KR WA iR o & B MR, IBIENBI MBI, B R
®

(1) (27y* + 527y ) (mydz + nxdy) =0,
REMS

(2) mydz +nxdy =0,

P R R BT LA

W ZH-AABH
2y 4 baPy’ =0,



12 ® Z F g I B
B3 —REZ# (special solution), JEfERE (2) RAEZEMRR
MEBRGR, B TR,
BE 1. 2'y(Bydx 4 2zdy) +2%(4ydz + Szdy) =0,
el =%y? WA Z, I
(B Hy842 4 45042941 ) dz + (22T H5yS+1 4 Bx®3yf ) dy = O,

E 3
(8B4 6)z0HgB+1 4 (484 4)z"+1y8
=(2a + 10)2%Hy¥ 1 (S0 4 9)z2y8,
gp 38+6=20+10 B 48+4=3d+ 9,

BEZ mo=1, f=2, QI LRNBEAHRE. Mk, RG—HLSEX
2R 51z, H
| (3xby'dx +22%y°dy ) + (42yidz + Bxly’dy ) =0,
P RBEZHSBES BRHRZER
{z% 42ty =c, R oY+ 22! Pmcy,
. 2ydz -+ zdy + xy(3ydz+ 2xdy) =0,
. 2y(ydz +2zdy) — (ydz —2dy) =0,

2
3
4. y3(8ydzr —6zdy) —23(ydz—2zdy) =0.
5. 22%(gydz—xdy)—y(ydx +xdy)=0,

6

. 235(19ydz 4 92dy) — (2ydz—8axdy ) =0,

*I1.13. TRP@ESARNZRABR RUBESZEED,



2w

— % xS A 4

(11 7)3%4%_"1’1 OV i, BT RTRBTEAS TA),

M, N R, 1B,

S ﬁuggi—»%l}=N-f(x): v f(2) 05 7 % 2 — I B0
d "' of S0 3 RAAAR,
. 2 faor aaﬂf (), Tvh Sy ) 1S v 2 — B B

ef XYW i B
e —E AL EASLRYE M RN A L PR AR

R
1) Mz + Ndy=0
H—EA ¢ AR w(2).

B pe) 5 (1) s EAZH X,
oM oN da
L TR Tl Sl

M _oN _ N dg Adlogy.

By or w dz dx

SR M R N 2R T aEAT

d1 .
___é).f;_’is—-f(x), tn “agfj(x)d?.

N T

L mBEAL RO TRR.
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2 ZEIMEAE - .

BEE 1. (374 Gry+ Y7+ 2y )de+ (2074 Say +x)dy =0,

2. 2zydx— (274 y?—a’)dy=0,

3. (¥*42y)dx+ (g + 2! — 4z )dy =0,

1I-14, MBRERE/SAN BHIBRIAMEHETRB
R ER SRR, HEEMRA R A EAUB NZHRSRE
R, FILR 2 A A H—.

HRL—BHB
ydz—zdy,

BRI, 00 5y s s g g g g BT BEZBRE &

#AZER. K

(),
ydx zdy (_)

-'/_d"_t{@ -d 1og(i),
xy y

My_ d tan"1E = —d tan—1 Y y
zi + y? y

ydr—zxdy

xi—yt
&k ydz —2dy + f(2)dz W L) 1 /2° B—W 3 AR, yde—2dy + fy)dy
WH 1/y2 58— B 4 WX F 3,1 /2y 5] B 48 ydz ~2dy + f(2y)




- B ® T F B 4

x (ydz+zdy) Z—FHPEX; 1/(=2+¢*) 7] Atk
ydz—zdy + f(x* +£y°)(xdz 4 ydy)
Z—RiZ AR,
s f(2,9)dz +4(x, y)dy BIES, U du T2, AISiFEZ
HTIEX
J(z,y)dz+ ¢(z,y)dy = F(u)P(z)dz (K =F(u)D(y)dy]
AR 1/F(u) B—Ri AR,
ey, T B B FRRE A 2 T ik,
BE1, (y—z%)de42idy=0,
FIETER
yidx —x(ydr—xdy) =0,
TR /2y B RX, ¥k, A% v
dz _ ydx—zdy .

3
z? gl

__l_z_ o =Q
a —z— ?—G’ Ep x+cxy+y .

BE2 (mziy)dz—(z—my)dy=0,
BETER
m(zdx+ ydy) +ydz—xdy =0,
TR 1/(z2+9?) BR—RLSHEK. " #k, MBLRS

m log/x"+yz—tan‘1%= c.

* §IL.11, 1° HIRM D ER 1/m(a24ysr.
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¥BmEs. zdy—gdv=zyz—ydy.
HETIHEX
zd1—ydr _  ady-—ydx

D)

R [z S ER, B, RIS

=zdy,

-4
x

B4, (203 —y*—3x)dx+32y°dy~0,
EBHETER

sin

=y+e,

(228 —2z)dx — (y3dzx — Bry?dy) =0,
BUARER B v =9° 5§51 . 0P ZHDA R
- (cd:z:—xdv).
et FIUBERSF 2T, 1 1/2° BAMERED BIR, BIATZ, U

(2= )iz S22l g

z2

RS 13
2?3 log x+-:’?=c.

B o ZHIRA B8, EARITRE
238z log z 4 y3—cx =0,

b. 2dy—ydz=(2'+y*)de.



-

- B & % 5 B 4@

6. zdz - ydy=2/ 23—~ g2dzx.

7. (z—y?)dz+2xydy =0,

8. (y—ay’)dz+tzdy=0,

9. (2?2 —y)dz+ (2x%y +2)dy =90,

10, (2*—y?+a?)de 4+ 2xydy =0,

.15, oAU AMlERSE LASBEIFRZMLR
KBRS, AR TIEERE, R—BEAatd RIS BR
ZWREE, 7 NE— R ARG R R (R §X1I-3), 3
EiRAREWRTIRFR S ERZ—E A A,

II.16. BPZRH EFHTHE, SAEAHASIAKE R
B, DRSBTS I B ZTER, v B R B, il k.25
BAREmZ—8, ZTLMHERE, TARTREZ. kRE
ZETFAR, BESRN G, 2£ §§11.2,11.3,11-4, 11+ 5, 11-10 H1,
R BRAEEI A, XERBRe, R IENTREADEH
2B, TREBE, LB,

BE1l. ady—ydr= (22 +y)idz.

B4 zdy—ydz RR—Ri y=v2. {

2dy - ydz =2"dv,
RS e, BeT5 R

dy
dz

B 755 § 1.6 thpr a—Eh B2 AR, ABRaReEEa R,
EE 2. xdy+ydr=(ziy?—2z)dz.

=(z+7)?.



48 # 2 K o8 E @
fiA zdy+yde JR—Rih v=2y. FIRZ, LRI TER
dv=x(v2—1)dz,
HBUYFTU 0, LRSS EA R,
B3, yNzdz+ydy)+z(ydz--2dy)=0,
JABE, zdz+ydy 55 3L 4% d(23+93), i wiz—-2dy QIR A
d(y/z). MHERATHGIERALRZ B

24 y2=p? g ta.n"”—i—:@_.

RIHBZHP.HB
xdz +ydsy =rdp ﬂ ydz —zdy = — P8,
B HER p Ik 0 BIARE, G180 BRI TR

P2sin?g.pdp —p cos §+p7df =0,

cos §
RED NA
pP+csch=c, €I Psinf+l=csing.
%R R, BA KRB LB
y+1 1/zﬂ+y’ y
REWR
(@ +y ) (y+1)Y=c¢"

C BW4. (z—yNdz+i(1+x)dy=0.
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Ky R dy B y? R ydy ZEAW R PR Y =0,
Itk R TR
zdz + ydy—y(ydz — zdy) =0,

QIR 5 R ER.

ARG Rk B UM Z,

6. (z—yNdz+y(l—2x dy=0.

6. xdy—ydr+2*(2y—2)dz=0.

7. (22—gy2—1Dzdx 4 (22 +y2—8)ydy =0,

8, ¥+z=vaty. (& s'+y=12,)

.17, R 1EFER, SORGFE Mdz + Ndy =0 2 H 5B &
AT ZZ BT

BB B, BT S eI

1° iR Z BB A e (§11.1),

2 M R N S BRIRZHEXA (8§ 11-2,11-11),

- 3° WA RS BPAASHABPERS (3 11.9,11.10),
? £ M RN BFERTHEKR (511.3),

) b WERZIEAFE Yy =Flazx+by+c) (§11.5),

3 6 BARZTANE (§11-12)

2yt (mydz + nxdy) + 2°y" (pydz 4 vady) =0.
YR M S RARR EXIAEK, EASERARTET
52 L)l '



-
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aM OoN

T RHRSRES W 5~ - 5-=0 (511.3),
!
o OM BN
8 ?—W-N'f(x) (§II‘13).
- ON oM
O a3, =M $(y) (S11-13). ¢

107 PEAFERTASHEAE (8§ 11.4,11.11),
1P W HEESIXN3 2 iUk B~ R
X (§§ 11.14, 11- 15).
122k —BRURSEFEBC A2 EREN N )
Z(§11-16), ~
PR— B BRI R s,
BrE). 2vV1-ydrtyvT—2%dy=0,
2. ¥Y1—yuz+ /1—z2dy=0,

8. y —zly=as. 4. (y~2)y'=1, N
Be 7y’ +y+atyte®=0, 6. (1-2z)ydx+ (1-y)zdy=0,

7. (y—=z)dy+ydz=0, 8. zdy—ydr= /224 y%dz.

9, zy —y= 21— g7, 10. (z+a)y’ - 3y=2(z+a)",

11. (xsin%-y cos%)dx+a: cos—Z—dy=0, .

12, (z—2y+5)dz+(2z-y+4)dy=0,
18. (22+y°)dz +2ydy=0.



*31.
82.

83.

54,

.8y

- B R T HRE 51

. (222~ 1)yde~ (22— 1)xdy =0,

z _ x4 (1-—an)/2
dz ' (1—z%)3%  (1—a%)z *

. (I=2%)y —zy=azy?

. zy?(3ydx 4 2dy) — (2ydz ~xdy) =0.

. (Bry—~3y?)dx+ (323 —Txy?)dy=0.

. yle—z(142y8)dy=0, 20. (1422)y"+y=tan Iz,

« ¥ 4 ycosx=sin2z, 22. (zy*+y)dx—zdy=0.

Sxtydx — (23 +y2)dy =0, 24. Bzydz (234 y¥)dy=0

o (@24 4?) (zdz +ydy) = (22 + 92 +2) (zdy—ydz)e
. (2243y—-1)dz 4 (2c+8y—-5)dy=0,
o (22392 —y)dz 4+ (222 — 2)dy =0,

(y3—22%)dz + (2ry?—2®)dy =0,

zdy + (y —y*logz)dz=0,

. (22 +y?)(zdz +ydy) + (1422 +y° ) /2(ydz ~ 2dy) = 0,

(#hy® - Py2—2y +2)y + (2 +2% +ay’ +9) =0,
(22y ~z)dy +ydz=0,

4ziy?dz + (22%y—1)dy =0,

(ef+3y?)dx+ 2xyd;q =0,

* BEM, LRE THE.



52 #m Ay K HE B
35, y'+2xy=2a;1:3y3.
36. +dz+(2vVry—=z)dy=0,
37. 3x—x24 29—yl 4 2zyy’ =0,

33, (Vzi+4yi—z)(xdz+ydy)—y(xdy—ydz)=0,

S

N



H=n B M

Hi.1l. BREZESERE B-—-RB-—B—x@55R

(1) f(z,9,4)=0
AR A
(2) v =F(z,9)

W, 7 REREE R LW — Bl RS B2 — M TR Bl
F(z,y), WH—EM. *

xRy BERy=y(z) B2 HALE AEX Y Z]
SR HAIES (=,9) BUHRZY &+ B, TaEspE L
F(z, y) BE 245 (z, )8, — B - XA HR (1) BEEHE—
ZF5 1. RS A P m— R R MM, 85 F(=,9) BAESS A
Z BTG RERE,

#
(3) $(2,9,6) =0

F(1)H(2) ZBM A o NEH PR, ENFREEAEIR. Bidm, B e=c

o 550 Ry EIER TR F(z,¥) 7 RK E R 01 B om0, =08,
¥ =y/x g
+ EARBRRRARELR B (5,7) ROIRZ S,
(63)
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(—BE R, BN DR
(4) $(z,y,6,)=0,

MEREA P o Ry 2 — MR AT b ERGL ¢ i,k
WEHS SRR L v . MR (4) ORBHMA SRR
18 (integral curve), I FITER_E485 (z, o B2, UFFA 2 4 iAotk
BHFE LR B — B E mER,

AR F (0 9,) H—E M ZAT —~ TR (20, 90) B2, BN
2,

(5 (24 9o,¢) =0
FRH o, AEAFEREARA (3) W, NFTRASEBE B 1S 2 HIAR,

U I BB ARE, F(=,9) B —fHR ( two-valued
function), HFARE R = R v Z A4, EEHMWIL* v RHHRE;
WEZ, R, A FRESE LSRR, Bank
28, BEHTARRZRA NG (BB HARES SR A — B
ZEi® double point), ZERHHIY, MER © Ry L—MEsmfl,
TR (3) MR ¢ ZFffl. # ¢(z,9,0) BB ¢ LBHR, U ¢ 2
=K,

HBE BB TR » KPS H B, A DTRY TR
Zz

BRI, By 4(z,9,0) %ﬁ’ ¢ ZEHR, H'J—-& n #t%ﬁﬁ'jﬁfé

*HBER2RY S f(29,¥) Id?.-—xé’i‘ﬁ:z%ﬁﬂ:!'zmﬁl’l‘ﬁ@ 4B
ER) MRS ARES 2 TR ER.



m nm 65

ZIBR b (z,y,0) =0 YR ¢ Zn KHR,

B D 5 FRAY, BURF ARG BRI b 2 e,

B—FRR BB AT T AR MR,

SR (3) F—HEii (a family of curves) AN 7 o Z—ft
B—RE ettt Bl o PRSI (A 4853 18, #k (3) V3§
— B RIS 48 (a single infinity of curves) 2512, ANl
Fh—1% ! iR (a family of © 1 curves) Z 5. (3)EA(1)Z
B i) En RS iR R (B) 2 2 5 . A BbPT R, (B) (D'
BT HRE—EE R REm e, H—aF—EEFE
HAb s —E— R A
‘ s, BENMSBEE ¢ BEETBZ

(8) B(TyYy0190zy + + ¢ ,0)=0
Bl o * fl mig 2 5 R Bk B A 2 5 22, IR UL () Rt
Rz b B FE
<)) 129,954 « «,9¥)=0,

HEGYR K (6)]), BABTEZERER (1H)XIHR()I. B
(& (O] BB, KWk (S LK (6)], H—EHEB A2 FE,

THFRERY LRZE—HEE, BRAET < Hthigks
5 A, s § 1.2 s,

a1, KBRS EPOEIE ﬁmi:ﬁﬁﬁ ,&[E],cﬁﬁ»jj

¢ ﬁﬁﬁ&fﬁﬁﬂﬂ?ﬂﬁ?#ﬂ%%m:&?%ﬁ%ﬁ& 270 FERGRAM, BA
BN ER AR Bk,



63 ®& 2 Vg 4B

.
B oy RS 214y - 20220, Jep {87 o Z—XE.
2z, H T+yy —c=0,
Wk o, ENF—KERD A
2xyy +2r—y?=0.
(B IR B, )
BE2. kA —E$Br, b O e BT S B2
BHE.
BB SRS
(#—c)?+y?=r2,
B o o IH. A R, A
(x—c)+yy’ =0,
MWk o, BB =KD H T
Y2 tyi=ri
3. BRORTR NI A AT A o — A L N E S AR B
HER.
PR, EhEME R /e P=12h HER— &
B B Var T, B % c WU, BT A 6B [H] Stk R
Cefety?[(c—2) =1 AR E . SULTILE (£ vV3,0) R
B A S R AR, b2 o, QBESINRZER
W
4. RREENISTERE MR = fiin Rz —E g2 it



B T5 %2
5. RkE
234 y2=¢?
AL — R LB F T,
6. BLRIEAEE LR MB— Rz —KERz s
7. BRRIVE=RLEE (nodal cubics)
(y—c)'=C2(x—1)*
AR e 5 AR T ¢ AR ] LIS (1, ¢) S2LR B (node).
8. BORZY K A
Yr=22(z—¢)?
ZUAHRL, vt 5 MR o ik ) ELLARS (o, 0) BIE R,
9. kPl YRR H .
10, kbR y EpT ARSI R,
11, Bk RS TA YR 4o E— b ORISR (central
- conies )‘;Z%Mj-jjﬁ,
12. BORWR 8255 FR M A iz — U B e R o A R
13. BROREBBTR ) = @, (B) y 8T A BB F
2 ,
4. BRERYE r TEBEZH R
16, BRI LS A2 A,
UI-2. ERRIAERREZRAME LOAMEDS, BiRE



58 /> HF B ER

PEE AR PRI L R A — SRR — SR 2 R,
BELE—Gsr B R, BAMERIE 2, TR B R L.
AW i A R, IR TR (BN
TR 3 TS radius vector) & @ Bl B —2EIE S AT, T
DM I HES, BRI 2 — B R,
YR = BRI AL IEGIRS o, TS S I = BRI 1022 475
By, BUBENGA

. d
R4, A
TY=c,

&R — A B ER (equilateral hyperbolas) ZHRA.

T3 MR o S — BT T B 2, B B — P e
S8, FIEIL b T — R 8, — AR T EE & BLRD AR, B
WBNZHE, R B A (boundary condition ) ok EiAtEfk
(initial condition), Biju & Mgt B @1, 2) Z B, AT R o =1,
y=2 (RAMRB S BPIAZ, RIIES o 68 2. koy=258
PGB (1,2) Z . ‘

BE 2, hERE—BR LR R R, SRR 4
BRI, R R U ERSU,

W AZBR(K), BRSSO 5 BA

-—=-_—=,.Zg -9 ‘”’
Yity't
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®R S PRARE. TS
yi—x—2zyy = 0.
RIS 53, R 5 Pk
234 y2—crx=0,
75—k .
TE4EBI R, R HEP SRIBET R B (20, vo) ZTHE BRIFHAS
z (24 y?) —(2F+y)2=0,
iy B TR 5 208, B oT 43 IR BSE A T
B, BN EEURZ B 8, AR (I A 28
PR ).
RZENELE AT
Tkl T N T8 B ARY 5 1 SRR 23 .
ook A R BT & XA R R
FHk
TEGLA 5 P HE THACABHAR N RE BEED
R HEIRAE. SRR R AT &
1, i hAEE
(2) it 18 (x, v) FRUERZ 2038
(B) =1/y" 181€ (. y) BHHRZ RIS
() Y—y=y (X—2) it LB (z.9) BUMZ H TR X A
Y 75 O TR B AR AT
() X—z+y" (Y —y)=0 1L (=, 5) BEIEFELITTFE

A7 IAF—HEBR iR, 7T
Z A RS A PR I



60 wmy F B

() 2—y/y Wly—zxy F5EENIE = fih 158 oy dh 12 AR E

(1) =4y ®y+a/y IHERIE = dh L0y fh L2kE

(&) W) VIxy2* ey 14y 45 E)EEE » $h5LH v #h
2T

My vV T+y 2 g (2 fy) VIt g b Bis « fRE
Y i1 IS

(i)

Y Ty 190 T S 2 B
(i) Z~~11+J)ﬂﬁwﬁﬁ£%wﬁéi s

(m/ﬁ Y ph R O 2 T

My vly ?39(’53%}':2:&;
(m) vy BRBFALIE
(n) ds=y/dzi+dyi=vV1+y 2z = Jl+ : ) dy BNz

I (the element of length of arc);
(p) ydz ok xdy BELT % (the element of area),
. KRR
(a) tan y=p /0, Frp ¢’ ﬁ .ﬁ’ﬁtlf A TE (P, 0 BN R T

* R SHERAETIL BRI (owmer'cal value ). 5 R A SEIEM S BEs
PE R IR B R 2 R, TZRE 0 it e REGT S E
gAR B IS . BT R AR SR B R R



BT IR 155

(r) 7=0+y, He r SEERFEEAR initia) Tine) FIRZ 3
(s) Plany=p*/r" JSER R AR (polar subtangent) Z %3
(t) pcoty P’ FSRRERK R (polar subnormal) 2%,

(u) ds=+/dp2+p2d0 = v/ P1+p"2d0 IELIZIES

(v) -5 Pd0 ESRLTTRE:

d9 P PO s LTS
ds 7;;’;] f5ilikR ( pole ) FHANMLIE

(w) p=psinp=p22
8r.
 EEES, NSTHARE (A b« 8 ML
2P T He I, BR G AL . TERR B, e TS 4 MR v
AR 22 BIa 4% 6, S350 EhER A5 1T 2
FENTh () kbt g2 60 H 7, 15
yV 14y =ky2, B (1 +y2—12y) =0,
PAER ¥ B2, PRHEM TS AT MR v=0, FBMIR
0 T B, (R4 2191,
RATE © ZH—ER ST, TA S
log (ky+ V&2 =1) =k(z+c),

(&% cosh™by=Xk(z+c )],

R - HRUGER

1 k{zte) B
”"‘éﬁ[e MR




62 % 5 H £ B R
. 1
[ESL y.—:_h,cosh [lc(:c+c)]],

ok dra 2 iR, FALSTR AT A THZ o i

- 1 ck 1
b= % (6 +7e"“)'

PR FR A3 5m ¢ WHRICTF 2 Afifiz—

1 e
-, log (8 & VBEZ-1),

Te N ST BB  A B eE 2 T . B § 11T T R
SEZ BT &) FBR TR — K IR L,
M OEEmA R — ST — LT R ¢ WRER
LR U T 5 TR L, BR M e

FAL (n) | (p),

Jovaz=k [ v/ Ty,
WA
y=kv/1+y"

DESLIZR 3 ¥ B R B0 AN, A SRR 2 LR,

BT 5. REYHERMAR AT BRI B e Z
ey ,

IR b e By FRy BEL 8 ~ Ry Ry
BIE ey /vy Mz BN, BOEANKEE (o) REBHRE 65
HFn, v 4R



)3 B €3
Y i OIS
*y','/l+?/ l= —xy/ 14y

6. 3GsBIER LI (=) ZBARE © R © 22 kA BUE
sEibgalie,

7. i AT BRI © B AGR H v IR
b st

8. R AT~ FEUE LR I SRR RS T AR R ITRBE 2 Mk B
&, B R,

9. it A IR USRI S OL S RS T A B
0 e Wifoks

10. B RBER BRI L IR,

11, ff A RE X TSR B R B2t 7, Bk St
.

12. (RS dhAR R A DI SRS I & L BUIEHE AT Z 30 B
IR,

13, sk ASRE K YRI5 502 2 MR,

14. Hifi AR — B RE A UIRR U 3% 52 B 5% 080 B J bl ik
BRI, '

15, Higt b AT — R S TR S B KRR & OE B 19, 3R
s BalliE,

16. sk ERER A L TR,

17, i kA — B 2 IR R TR B T S 12 F 2 4
(vectorial angle), B bih&ifk.



64 £ T HF A A B

18, i LUTRRSRE B B2 B IR AT IR Z 7% A 7 0 14, R GE B
i Ey

19, pudit L UIEREE NS 2 B PR 2 FASn 1) A 2 R IR R
Buith k.

2V, B R BTHEDER » AR HREL -SEZA
Y, WL i ks S, Wl L ER R,

MI-3 JESERER  — EERURALAE A ) 53 — st kv & likgt
SSERENR R R L — SR B3R (trajectory). bk AR T SR
WP RE— A E A MBS 1S #E (isogonal  trajectory),

REAR S, BoE AR 1, WAk B I E1 EE 3¢ (orthogonal ),

N b 25 53— o 1 R AR i 45 AR S BT RR ik 2 TE 2C &R U

AT sk 2 —E 2 ehaR A,
LSRR, AR

(1) ¢(z,y,¢)=0,
LR B UI H R
(2) f\y’,x,y)=0,

MR B BN VPR, LR E LB () 2R (R
RAHIER ) 23 Y, IR

(3) f(—;,,x,y)=0

TEFNE (2. 9) W ~1/y FfrﬁZﬁﬁ(ﬁ—%ﬁfﬁ) i T&UJ‘FE@)ﬁy

——

» BRI AR Je s Ty S R B VAR Se 4.



] ¥} L)

BFU R AR W2, (3) 2ROt ikerh BN (=) K18
MBI SR (2) ZASA IR PR A (Y RN 2 R
FEISB, A R4 A A5 B — B AL

kS, T (3) LMW (1) ZERMRAZHE,

QEL. R E R R,

S5 T S BTy SRR Z RS 20y =%, 300
AHFS 2 +y L =0, HOLER ML RS

KA

y=cz,
977 B ek o2 — R AR,

BE 2. WHLBERILDOHE » i 2T RRRE
2R, .
BEPEZ KR 2 +yi—or =0, BAWERS (§10.1, 7
1) A HAHERS 200 0 4aio =0, HOLER 2Rk

IR Wy 3o~ 2+ 9°=0,
REMRGEATHME SR B RURRYB
2y —cy =0, BLT5EE T FrR G v ih b2 —E.
UBEp Bk RS DR ELRER]
BE 3. RE—EAPOZILEEENE R R ER (selt~

orthogonal ),



4] & & A &
s sz — e U i, AT TR 25 4 R, UL 5 R
Chn 1, w8 ) S+ a1, ARme RS

c—A

xyy 24 (22— y2 =AYy ~xy =0,
FB G FEARE v AU, =1y WA, kvl Btikihin
B IER., HETE, BEA RSN — A O 2 L 1 B o ki
T e 85 I P i BT AS 0, STRE R —BRED AT — WA T M — ek AR,
T b =%l B2 .
4. SkE—RiARAE—IE T LA —ME [RIEZR,
5. WHBAE (¢,0) B (—a,0) ZEIEZIERZ IR,
6, RHE v =cz ZIEZC IR,
T, RSN EAR 2 - vt =c ZIEZCHIAR,
8, WASEEER AR 27— 2 — v =0 ZIE AR,
9. sREMLIAR O 02 +by =0 ZEZE, Hrfo
R b 1 E B, W e MASEERE
10, sk MR a4 by"=c(n352) ZIEZCHRE.
11, XA OEBENR 24y —cz=0 ZTE K Wi, R#
63c2 fil e =2 Wi Sz,
12, skiH #*+y2=0" ZHMR (involute) fRZ IR,
55, BEADLS ($11-1,8 5) RAUREIEIFTER
y=zy +av/1+y7,
T2 3t e BESE IRR Z IR SC i R, B SR B BR
24+yy =av 1497



i B 67
AU PR RR LA O] iR
13, RFWM F(¥',2,0) =0 HRD B E M) o Z—iREH
W RS
f( 1 +rry =Y ) =

i metan a.
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B B Bt 418 0= 0 REZBIRIS o RIEYISZ LR
EN R 0 ZEERS dofdt, LKL o ZIMEES dv/de,
FAET RS 20, EEE B TR, WP —g BT BLR s
SUH—£358%, R S B R (U L RE XA EL. B
AR

Lo
RETFRRZH S S
v=w—gtte,
EHE ¢ =0 1§ v =vo, # o =vo, HEAF—MHZERS
v=~gl+v,
BRI R Z BLE, B A SH0R

dx
= ~gt+9,
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altw?

R .
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R Bt o BRI 20 W e P

Wt=0m,c=0,y=0, & t=14% 2=—,y=

c[a

5
Rew Ry Zffi, Dt L.
BNIRRA— WP i, AR 2B IR KL %, 4%
— UM LA RN L. BN, B — 0 i o
TR B — G 2 My R Tr F

dy I
dz &’
HAEn
hy=rLx+ec.
A E=0 Bt~ 1SR M, 7 o= 0 Mk =20. 8
y=2,
A ICA LR —HP B — G 5 R, N
dx o
- = ey,

IR YR TR



[ B 5 F BB

a—3x=c. 3%,
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ay _ yiri+rd)

dr . (etairit(z-ayrl’
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VoTh y ZAHIRR, ¥ ARV T B RHEGS, A BHA TR
RABAR. 5

(4y"+1 )(21:%%— +y') =0.

HER 4y +1 AR dy fdz, FER iGN RC@ V.3 ZiE),
= N LB Ao . An B —E 5 i R

22dy’ +y’'dx =0,
HBETTOAE. RS B

zy'i=c, ED Y= 1/:7;-

SR A g A R, BLSAE, 1

(Y ~4c) =4cz,
B dosmbo, RS

(y—-k) =ka.

nH 2, day’ =2y+logy =0,



g2 # » K o8 B A
kg, H3:0808
“y'2dz + dxy'dy +dy =0,
WS E AR, HALHES
233?/"-!-!/ =T

WL FEL AR TR ' DR AR, SLRI R R TS, (4]
R, RS2 Sht R = Ry By ZER

e~y _c—y . logy
= AJ’2 " y— y, + .

BE IR OR 15 2 73 B AR (parametric form), L] 28
(parameter) y” 32>,
BRI BB PR BR A - B i (Bl 2 R O RS

x=a cos §, Y¥=bsing,

FHp 0 50 f5 (eccentric angle)s Infi#dii (cycloid) Z &4k
FRERE

Zma (6—sing), y=a6(1l—cosyg),
8. 2y''—2yy’ -2 =0, 4. 8y"3+12y"3=21(x+y),
2. ytzy'=aty3, G Y2 4+2ry —y=0.
7. 2x“y—z"y'+3y'3;0. 8. (a*—x))y" 4 22yy’ +x2=0,
9. 2% 422yy +a=0.  10. 4z y—22'y +ay'2=0,

V.3 AErailc BHE A—x2WRTELyE,



— BT RE KR 83

ARG FRZL R = BRiE * R R R E

hH *=0y,y")
IR GRERAR y 240 H
(2) dx 1 29 , 9% dy

Ay Ty "oy oy ay*
BPARE 2, EATHREB y Ry Z—& AR v RABITHE
— ST BZ R
-3) X(y,y",¢)=9,
Wi (1) & (3) ik v, DRITORZERE.
BEL oyy' =2y +y=0, 2. z+yy' (22 +3)=0,
3. ¥'y"?~—3Bay' +y=0. 4. y'® -4dayy' +8y'=0.
5. 2% 4 2oy —y2)y" +y?=0.
6. 2yy3—8xy +2y=0. 7. 'y3 42y —y=0,
8. —ihftZIEE (MUIEE « W2 ), B RNRERE »
il BB 22 AR AR R L R B SR T
1V .4, Clairaut g+ ﬁu—jﬁg,@{ﬁ;{kﬁ
(1) y=zy"+f(y),

SO

* N RCBRY o BB ¢ SREHE, B o S RIS BB mEN AR,
+ HHF G Alexis Claude Clairaut ( 1IT1E=1760 ) Ti44 B H STk
(§81V-2, V.3 Y MBI HRIMEY . S IRERULE A HE, AR

Histoire de 1’Academie des Sciences de Paris, 1734,



. ® o om OE B
B f) i3 v ZE B RIS 0REE, R UL BT B &
HR Wi e — Wi iR 2.

BUHS IV 2 Xl

. rpoonn 0
Y=y +{z+f(y )]7‘?;
B
rpoenm BY
(z+f(y )}a::{ 0,

WXz +f'(y) RAEGSX GLS V-8 Zab), Wi m &, W

W _ o0 e
% my=a

XA )y 85
(2 y=cz+f(c), ;
Rgp (1) 20 .

R Y L, B BGE R ) — Clairaut 5. HEURZ
feE,Mith e &y By -y ZHAWMLBRHAS Ky—ay Ry
ZAE—HEERRE, n F(y —2y’,y") =0 &, 75— Clairaut £, H
KIWE Fly —cz,0)=0, '

BE1. (2 —yi=y"+1.

BERIR— Clairaut 58, {8 sn AR e B

(cx~y)l=ci+ 1,
2, =yi-yy +3=0, 3. (22 +1)y"2—2uyy +yi=],
4 2% -2(2y—4)y +9*=0,



— @R Rk <53

M —T7 B2 R A — B ke, W B — sk B 4%
BB, R PHER 2 S n, v L B 7 R
Clairaut 3R, BRI 5 TR B R %, AR BN — SRR
{RI76 X, TERATAREGI R sl =2 FF R, A2 RIS
S0 AR—B—SREH H F ] KT AL A4S Clairaut J5F2, RIREE AT
6. B, SRS T r S TR R TR . TR 2 %A
I — R R R R B B R B, BB — Clairaut Jj
FIR R,

b, 4ry=22"y —ay'?, (§IV.2,737010,)

V'S _dy _dy du dy .
1=u, Qi =l =Y T = - v F- TP A
weu. Bl Y dx du dx 2xdu » MM TRERIS

KRS

y=cu—acl, BN yY=cz’—ac’

G, 47y 4%y’ —1=0,

A ermo, My =S8 = T AR

d» dv \?
vz +(E)
133
v=cz+c?, M eV=cxtc3,

7. y=22y'+yy?  (51V-3,BET.) (fy=0.)



96 #75 B AR
8. a%yy'i—22y'+y=0, (3IV-37EH1.) (4 v2=v]
9. zyyY - ¥y 4a’=0. [(H 2P=u, yi=v)
10. («*+*)A+y )Y =2+ +y" Xz +yy") +(z +yy')? =0,
(frrtymu, a24y2=v.7)
1. (ay' —y)2 =220y -2%y"), [(By=v=")
12§y —2zyy’ 4297 ~2"=0. (§IV-1,78588,)
(A 224y?=v.])
13. (a®—2?)y"2 4 2eyy’ +22=0, (§1V.2,70/5i8.] .
(faimu, =0
4. ytay =a'y?, (§IV-2,7885.) (rzy=0]
15, 4eVy 42y’ —e®=0, [(fre*=u, €V=v,])
16. e’y 4 (e +e?)y' —e2=0, [fre*=u, €'=v,]
17. 2824 2%y +a=0, (§1V-2,8H9.) (H1/z=u.]
18, 22y 2y’ +3y7=0, (§1V 2,241 7.) (4 22=u)
19. 4é“y?y”~‘—2(x“+2y2)xyy’+y?(?x‘+y2)-=0. A yimar])
20. 277y 2ayy’ 4272 "~ 1=0, [(F224y'—1=v.]
V.5, BB ABRFIHEN—RL—EMIHRZ R
E*. ACUE UK RIROFR M,
I° Ry g, ?ﬁ&éﬁf!@f”’%,ﬁé — PP IR V-,

* e yEdgn T*:(mumnlly exclusive), B AR P HE =i, B W MR
M.



—BEFHE R o7

2° By BRM ORILAR = ZGS TR TS B2 65
A LR B ik v (51V.2).

8° W = BN, RILBAIA v 4018, TR PGt O R
M BB RS R v7 §LV- B).

FEk 20 U 3° R E TR — 2 e, IR,

Clairsut J5F2 (§1V.4) DIFCRAEZ 5, 16k Fndh 200k, 185
.M R B 2 LUR . ‘

InSLAE S R A A, U — R R B e sk v R AR AL 2 BRI
BRI IR,

TN TSI 2 B R Bl A r i v R L R
AT WA T g Bl i, W RAESAA 5 72 Jiinn, RAF
R s Bl

(a) BAH Y ZARBNTL B AN « Ky ZRKXFERK,
nVCE R B 2. DS RS (U B0 R fcun ik v R
(SRR BFRD, BLREr Y B2 Ry ZHEIFXE R % 5
BERHXE (311.2),

AR R UIIHUE— (R B8 2, g HFE A f o', y/2) =0
ZIER Rty (Ry /=) R, ey =2y (y') SRR B

’ ’ ’ ’ d !
Y =y ey (v )

S BB AT LA,
EL] PRI 2 O psEE W U bk 3° R RES Y AE AN,
AR, EAR=E: AW .



08 oy HoREE

) FAF P, MR TR B F,9)=0, Ry BB
y'=dyfdz=¢(y), JHBEGTDIFH,

TRy BRI ZmEF ¥ v ORGSR T} ¥ =y ()Y [de,
Bl B B A3k

HWAE B, g 17 K& 2° (] e,

(o) TPy, BIIUEIS F(¥,2) =0, BURTRWI s 16
B 3° 1ol 08 i e, AR .

(d) FIiFlm e Ky 72— fm

1 (¢ ) +yf (¥ )+ [.(¥')=0,*
RO, 33 5i3: 2° W LR . Rk v SR,
Y=2y1(¥") +y.(¥").
KI5 Ay
Y =ui(y") + (g (7)Y + 9. (¥ )—]*Z—ZL-

Vv BB, e RTEE
| oL WY ey
R O T R TN O
R7—BEB S (§11.9).
BHE 1. v’ (1492 =a2, 2. yy' =(z—b)y2+a.
3. 2y t2yy’ +1=0, 4. Bxy':—Cyy' +2+2y=0.
b. y=y"*(z41),
6. zyy 2+ (22—yt-a?)y'—2y=0, (Hz'=u, Y?=v,]

e .

¥ Clairaut Hf2 03—,




R Jik LA (L o

-3

. Y3429y cotz=y3,

[e~]

(14222 —~2zyy” +y*~1=0,

9. 22— 2(xy+2y" )y +9*=0.

10, gy 42’y 2y=0. [fr=*=u, yi=v.]

11. 2%y2—3ayy’ +23+2y2=0, [(fry=2v.)

12, 2" 4 (2ey—22)y' +y°=0, [fray=v.]

13. ¥y} —dayy” + 222+ y2=0,

14, 2y~ 2zyy’ +y*=2"y o,

16, LT (/g [fra=pcost, y=P sind.]

16, FH—ihdRik, B B U0 I 8 5T 22 U0 T < B i Y
8 OREHFE

17, H—dkiik A3 b~ 8RE B — 8 2R 270 0, 5
REE AR — 2S8R, [ast—elEIs 8k.])

18. H—ihfk, XG0 LAA—E Wl ki 6T
By, SHUR—BRRAE = f, R AR, (58 $111 .4, 040 2 P g B

Y EY ¢ MpTRCIERER 2t'sina. 4 sina:.vl_l_ . B 7 WK B

lm—y—'/—lf—y—z § 1112, (g).)



BHR B

V.l, Rz %
(1) qb(x,y,c)==0
B
(2) f{z,9.9)=0

LR A (OB Z AR AT~ 6L (envelope), il # 207 A2
8/ (2) Z—#%.

ORI, B oo © B iz G157, To— At (R AR
AR TR Z— SIS =, BAR S GUI1),(2)Z—
A IIRIER I3 (2, ) 28935, SR (DI B2 v Z b B R
W Ky oK. ORI T — BB 2 3 S LA IR T
L L BRI, e LR B A B R, HLIA
R S b 2 — ik C ep SET AR IMARE © ZUH, (1)
7 BT R NER, S LU LA RAE (singular solution) &2,

AR 45y, 0) =0 ZEk,

#(2,9,0)=0 J 2% =0

i o HifEZ,

* 2B RERTS § 115,
(100)



-3 " ' 191

2Brml, xyt-yy +1=0,
HEMHTX
Yy (zy’ —y)+1=0,

B N Gais—Clairaut Ji, LR

(3) ¢z ~cy+1=0.
K (3) B ¢ 2B, A
4) Gex—y =0,
& (3) B (4) r7ifize -, WIlh

yr =4z,

B8 SR, BT 15 EEE RIS,
A2, xy'i—Cyy +zx -0,
W75 §1V.1, 2350 2 R, AR RS
22 —2:y+1=0,
RIBRA ¢ 288 B
ex?—y=0,
Wk o 18, R RIR
22—y =0,
RELEIRUD> IR,
V.2, PBEK FHSE)B—n RZEBHEX

coz°+clz.-.1 +C-_>_z”-) + DR S + cn-—lz +.cn’

iz Taylor s8R, 0y




102 #my SR E B

1224

F@+B =f(@ 1 @k LB hea T o

(m)
+ o +f‘ (a) h'l’
n

Hrp
f’(a) :[df(z_)__.] _.:._”cuaﬂ"l_*_(n__])clan-g_}_ C e .

dz =g
+25, 0 eyt
A
J"(a)=Ld-ﬁ:)fl:l:n(n——l)cua”"?—i-(n—-l)(n—-2)c_a”'3
SR +2';n_:,

. . . . . B . . . .

. [d* (=
(e = w({:,, lm:-n!co.

A h=z—a, WE
f<z>=f<a)+f'(a)cz-a>+.f_'f2<!_“>.(z,a‘)z+ e

(n)
+4 —?!mv(z-—a)'-

WG, a EB [(5)=0 Z—R . BE f(a)=0, ] (=) H—EK
$-a) 32, B f () B—EHKXz—a, EAEE f(a)=0, {ilk, fu e
B—RMG—a) B f)Z—ER, BL,EAFH f(a)=0 &
I (@)=0; 2, im J(6)=0 & /' @) =0, f(2) H—HK (2—a)?,
il @ B—KiRk, * BZ, §)=0 a8 o B KR ZFTTHEMH:, 75

* sl (@)= f(2) B —H R (2—a)3, e B — =R ¥k fe)=0,
J{(a)=01G fe)x0, 7 o MBS RAEE BB ZEY.
ML BN f(a)=aD) f(8)=0,5(a) =0, » o, f1T3)a)=), [ £ (a)2 00
s B— r Z Z %,
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fi2y R £GY AA—AE AR =0 BVELERIRATROR /(=) iR
B, SRl —A AL * P Bi(rational entire function), g
M REIEIOR [(2) =0 H—ZRIRZITNES: BRI F(2) 23
R (discriminant), FNTBIERFFLE R L2 H R (U
o ZRERBERZVESB). HHRR L. R () R f'(2) 2
T B FERE, 7 7R i — BB A —RARK # o, {BJup4E
HFIAGSE K (extraneous factor ), HfbZz—EBd () &
f'(2) % 2 Lol nf (2) —2f'(2) =0 R f'(2) =0 R n—1 K5
PiRE ) B IARE FOFTARECZ—BRER R () =0k
f(0=0 GERINEE A2, afBElERZnE S RS2~
Y, AL RS K EARR, BA BRI ERFEZR, BEARMLS
FIBIZUBRER (discriminant relation), pyfi 2 Fi IR AR
ZHRE, BRRII R, TR KR a? +03 e
ZHHRB
4ac —b?,

REKK o8 452 doz+d ZHIPIRE

27a%d? + 4¢3 + 453%d — 18abed — b2¢3,
e A, .

R ¢(2,9,6) =08 ¢ Z—H R, MRS = R v 2B EA
BB R =z Ry ZERYEHRAFER, ERAFOHZ, EFAM
KERIZHHE LA DRI D R0 8 YR

* RBMZABERSM, 3 R, EHE AW ZKEBE (entire) WH; Wﬁ*ﬁ?l '
AW,




s #® 7 N o8 A B

B BRTERIE R ¢ Z— i A — R G, WS HBT AR e
ST I TEF,

V3. MEAFEEEKEZER R 4(z,,0)=0 ZEH
F2:2 BRRAEE SOR RIS B 5 20T, BA TR 8 1
MR, .4 2 M B D NSRIT T F 3% B > W 4 o, 8
SBELAR b I 2R AR S A A —. |

B S H TR B 2 H 0 TE B B A = 4 AR S
2 REUD TRE [(2,9,9)=0 18 v’ ZHF2, WA & OLHF
Zw Ry 28l SH—=IR. LB, 4 f(2,9,5")=0 &
of [y =0 1if% v’ ZAER, WLTHEALLGEL H R, M H R
R, eIt 52,

RUBNE (2= o) 49" =12 REITEE 2, 3ok r B— T2 TR
i o B2, HAIRIUGIS v2 =1, ) y= £+ 0~ FLEMA Rk
s [EIGY, AR AL b — B S — [, TSR T
EHC AT T SRR, B B AR r TR ¢ i
EZ).

BRI 24 R S R R

Y (1+y?)=r,
W (z,9) B, S RSB 5 T E A R ZH . MR v = v 5,00
B RRUCEME— A ¥ =0, TRy =0 By’ 2] 2 0 Pekhil—
H 0. BeBIsh 2T R §V -4,

B EAEIERAREN, B ERS FRLRA R A E
BR B OB B, MRS LT, AW il
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VAR %, Bifuie Clairaut A2 (§1V-4)

(1 y=2y"+f'y")
ZWiE EANERER R
(2) z+f(y') =0,

BILERGR Q) Bty 28R #EFh (D RE2)PE Y, Of
Ao 28R S n eIV -2) 30 1 o, BEA OB RE R 4" +1=0,
BB HFRE RN Y, W2 +4y =0 8 BARZ—RR.
EE. - HFRA RN, RIILAR A 8.ty L 4, — AR
— R FRRAFER RIAAIE. BER R H RIS, Rk
KT TE, A ARRE R E .
Bl A7 i UV BRIS I AL B BT —BYE R E R 1R
HFE
gy §111-2 245K (i), 4%
(y—2y )3 (1+y2) ="y,
R Clairaut X $8IV-4), B RIEM (R E v 2 BB
o
vei+1
BHRRBHEER XRERIEZESS 1 EARTREE,
PR RPN Z B R. U i R 2 v S ABIRER o 415
KXWRF Clainant FEAETHHEME) K2, — KRB
P tytR=1373,

y=cx+




o8 ®# 2 5 8 3 @

M7 — B a s B A BE# 2 (hypocycloid of four cusps),
LA FiCE OB

e

(3 (¥ —c2)?(1+4c2?) =123

B KB e 25,5

(4 e(y—ez)?—z(y—cz)(1+c) =M,

B(3) B (4), 7%

c? Y
’& 1 =——¢1 B c= ( 1/3
5] v’ D oc=—(y/x)1,

RA (3) 4,4
(94239 [3Y2(1 +y2/3 [2[8) =222 [,
BLar[y2/s Ferasih, 1%
(WP +fY=b, | @ Py P=rp,
BEL Ak BFERERA YL T LR WS 48
%, RAHR.
2. ik, o RS ER RIS S, IR,
3. H— kR, SO & BRI = FY LTS 0 R
RHR.

4. AR, HATRTER B8 B2 A s, SRR



E Y =% 107
HF2.
5. SRFAGRZHIEEELRER:
(a) 2%y 1—2(zy—2)y +9?=0, (b) xy?—y=0,

(¢) ay™—yy’+1=0, (d) (y—zy )’ =8 +a%",
(e) yy’g_Qxy'+y=o (f) (l—xz)y’2+y‘—1=0.
V-4,

BN FARES R o PSR ES —HFZ
2 BA NG BT - AL AR SR BALRR
R ' ABIR BRI — 00, 4638 HAES BT HR IS B 2
77 IS 2 FT R — R 2 ARG Lo T 1E ML 7 0B
b A — TR T A, BT R T A AT (18R S 2 e

TR EAE— I R, BB WS TR, &
BA—H RO, A v 2 » B HFIS n R), ik
L3l BRSO, B 538 n— 2 MR AERIL Y, HORTRBE ¢ IR
B2 AR b 35 U — TR (B L node):22 (i 4 oo * 1, Sk

B2 TABK (R S BE#ADE nodal locus) 3578 ¢ I BARILTE,
TEREAS B2 W8, BBBFTT RS (AR, RIS Fh BRI &
WO 7R SIS R TR IR, ST R By




108 &% 2 H B E B

MR » ARIIRZ v, LSRR AR B v SRR IR,

DR 4SS B (cusp), ST BUE B Z BRI,

: ~ AR O R L iR R S AR B

Y . WA R RS SRR, BT AR A

%), (cuspidal locus) 3, R EH K LA LR

, B2, PR RS QB IS —, &

/ SRR R . SO
43t

UL S U JE RGBT T A R,

FA L 2R b — M ek B, PO E 2, 4 o YIRS, ]

PR IS &, (e 2. ¥ il RS, RS

ZAEILZ—8h, v FP R LIS E, BRI, B

Ry s B,

ST S 2, BB ERSMATE (extraneous loci ) 25 R B )
P3RS URT TV 2 5 VT 5 LS. BT S B s AE - SRR
B B85 A 4 R Bk B WEF, BB L s
WS R P AR S S R L O MR OB 2 4 i
RIS Bk, AR IR 2 v i 2 1B St T R /1. ECAEBE BT, v 4
B, FLRT 2 SR AR, Bl ss v PR B %7
RN, FEAKBIEEI)EEIYS (tac-locus); HHELET FIEE A8
Ti R TR B BRS¢ P BYR AR,

Bidn §V+3 FER B 20 1%, 1 ¥ PIBTAIRES 02 (y? —r1) =0
Belgy = £r BEER, iy =0 MSMEHEF. RBRZ,Mmy=0%




e Suber- Sy

EETH RNy +r B y—r {8 e Ry R/AHNXBR—XK,
T M5y BIDZR 07 Z 2R SR v ) Xep, ‘

L& M M. J. M. Hill Z32{E Proceedings of the London
Mathematical Society, Vol. 19 (1888),p. 561 Brgse 245 KUHL,

SRV, TR BRI BRI T I, AE ¢ ABEP R R
{82 (MR B — e AN 7 B SR 3% =K A RS T D =
K HAE ¥ FIBTR A, AR AL AR B — IO I T
B X ME B PFE—X.

TR A s Rilerh , (R4 % B BT W AR A i B L
BT Z SRR, se— AR IR TS A HiRA S, B
RS AR £y SR & AR AR R B RS, BRI R
S GBI 4 MRS 75 IEIRE) , £ R b ARG 2
B MR RIS SYEE S OB Z AR ERE ¥ ko WY
KBUAFR, AR, SRR AR B R — SR ¢ BT, = R
7y A,

Blinth s I ke

zy?+a2%yy’ +a=0(§IV-2, B4R 9)
ZY HEAR
2 (xy —43).

* SpL H, Bateman, £50 2 (1618),§§ 8,59 R M. Petrovitch, Mathematical
Annalen, Vol 50 (19.8),p.108,



110 ® 5 F 2 E W

F 23 Bl 25— S i il
axr+cxy +e2=0,
73y SRS IEHIE A~ A c=0,1 v &R E—Re e, i
SR kP A0AD 5 B BRI ESE R . LS S Hh ST 18
=0 | SRR AT BN 2 1 T B, S B RRZ o RSN
z(xy?—4a).
B Z 2y® ~4a =0 1S IR,
) AR LA RS AN ARG IE ¢ R v W RSP E
Wt B2 RE

c 41 4 5 | v’ ol B kN
g 1 itk :
£yt 1 B 3
BETLOLER 8 EERIBLE !

AR S A A AR BB KB ERRP KB Z
ALY 2, — R R S A R R — R ¢ HPIsR
Wi =507 v IBRrpy A — B BB AR S S, UL RS M
R o HSIRAHH RR v RBIRA AT ER,

AT R B R Rl YR Rl — R 4 AR, LR SRR
— IR, AR v AR BB X,

R R—. r——

* WS BRATREAZM, AL H.T.H. Piagglo, M3 518, B=K, §i6l,

at



R 5 i1

A T = AR
Y =2z(x—c)*
Wz Higa 5 s
(22y" ~y)2=82°,
oo Ky BITIBRARE LT SRR R s
2y R =z,

FX y WRA c FB0bmiR REM v PN, TR =0
EIB— R Eh . WA R e 2t R,

AU ERE T 24, J9%m v Ehir—iesidlgr, EILRIGH
Eﬂ'ﬁﬂﬂ’é’ﬁﬁig’ﬁ*ﬁ%ﬂ&. Be IR = 18 ¢ FHIRPBEG—
REE v PIRP R 20zt Al 6 52, z=0 9F A i
WP A o=+ o Jo=—owo RiFZ.f e =0 B—YIREF. Su/d
RURT v FIRIRE, B 2 S8 0L Xl I8 LR Z R,

BN —FNAE RSP 8 8 R T el B 5 A\ G5
B RERRERFIE ZEF,  SRIE IR —HLA G AR R R,
R Z S B R R 2B — R I, 1 ~ ML ISR 2
Ak B 5 YV AL AT A LT #E B UL ) e R AR AT R A 2
R,

AR EHR PP 2 5 4 5 T IA 14 AR sl da 3
A EK, BOE AT LG, RIS 5 505 B2 R BCK & ERE, 3
S I 2R S B R L E A v K o RASERFRR Y,
WA HABFARILETEA RS H B, LT R
h, i —EAR R, RIEMB—PB B8, TRKEZE, Y&k



112 #® > B o8 E B

FETS 20 A AT ke,

AR LB, HRZRBE B R W §V-2 PR
2K, B SRR ERE X B, ﬁﬂﬂfﬁﬁ‘[&%fﬂﬁﬂﬁﬁﬁt&
(B iy e, B Sen 3 e 8 ST Lol o8 o B A,

BaElL - (z-1)2=0

EHFEZLR

9(y +¢)?=4x(x—3)3,
Tr—TR R B =R iRz R S SR y #4h
A0 H %8 LEE (3, ¢) 15, R iR, - :

Hy PPXBREE S 2(2—1)2=0,c RIFTXH R R 2(z—3)*=0,

b z2=0 BRASNRIAE, L6 R (RIEER
=0 RAT—E 2 ¥’ = o). ot B—RA.

—1=0 M8 BBy AP CEERREXERRR)., SR
% --U) U,

K z—3=0{EEEHRH e FHIRP GETLEBRBX).
R — L Bk,

BE2. 2Mwyr=8,
AN RLLRBAER
(y+e)d=2%
B — e R JER ( semi-cubical parabolas ), k%R A
3, ¢ Ry el BIRAW R EAE
zt R 2.
ZE SRS A = = 0 SRS R ARt ARY v =« Ry
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~O\ B SRR A .
?\\$>//’ M, 2 =0 RIS HEHE. R LTH
' Bt
: 5‘ . ZEE3. dy2=9x.
“\i A IR
3 (y+oyi=a,

B, v TR RS 2 =0, ¢ $157 BT
B &'=0,

z e BRARAELE AR S T
— 3 A, A PR,

4. yy*=1,

b. ¥(3—4y)y"*=4(1~y),

6. (a—2)y 4+ (y—2)y-+y=0,

7. BECTRIHRLL SR LIRSS,

§1V.1, 234 3, 8.

§IV.2,7747 1,4,5,6,7,8,10,

§ V.3, 722%i 1,3,4,5,6,7,8.

§1V.4, 2387 1,2,3,4,9,10,11, 19,20,

§1V.5,7785 2, 3,4,5,8,12,13.

V.5 98 BADSEMR QEE) ZHRRBE cRY WA
BIRFER ($§V-1,V-3). BUELISE ¢ MR BREA X Bk
REETIER v S8% LR E AU Sk K IS BEF, B — %
AT B E—45MR (§V-4). BARMEERIE B 21 PHT




TR &7 5 EE B

REGS B 2 KB, AP 2 §V-4 238,

Arthur Cayley (1821—1895) ff Messenger of Mathematics
Vol, 11 (1873),p.6; Vol. V1, p.23 rpi ks A2 B, 1£7
% Vol X11, p.1, J, W.L. Glaisher G234 WIS F, 7T 2%,

TN, — A3 R LR ER f@,9,9)=0 &
of Joy' =0 il v Y Tif%

y=¢(x), ¥ =:1(2),
Bk y i mm e —, TS

$1(z)=—— dd)(x) ’

F BIEZR ISR T, th 1 =55k 4 &8I, Darboux GHEHT
IGE T (E— BT HK (Bulletin des ¢ciences Mathematiques, Vol.

1V,1873,p.188 ), Picard f£lL Traité d’Aralyse, Vol, 111, 5=
B SRA T, Fine ff American Journal of Mathematics,
Vol. XII #3; Chrystal ff 1¢96 7 Nature #t; Liebmann Z£
Differentialgleichungen, p, 95y, &2 82 LRI 0. 4 i R2s
HBRXZES BRI M2 BmTReE M. ], M, Hill &
$#1F Proceedings of the London Mathematical Society, Series 2,
Vol. 17 (1918), p. 149 2 33, 3% 3CHHA RALL MU T L 54T, BN
FHLEER W &% S, Rothenberg, fff Abhandlungen zur Geschichte
der Mathematik, Leipzig, Vol, 20 (1908), p. 3 T &%
“Ge;chichtliche Darstellung der Entwicklung der Theorie

Singularen Losungen’’,



| R
WRETEWS LR
VIl BEEAHIEZEE FEBSFE (linear differen-
tial equation)F J53L7 A HE B R — B LRZ— K AR b, 238
Ea W
1) Xyg™+Xy™ DXy 4. o ok Xy + Xy =X,
Hp X, X, X, -+ X, X BB ZHMETHE. fuf v =Dy,
y'=Diy, - - -y D, g (1) WEIEAE LI
(X D"+ X, D" 4 X D24« o o 3+ X, D+ X,)y=X,

B

F(D)y=X,
i F(D), EIHX X D"+ X, D"+« « + X ARG ES
Rk

dar1 d

ar
xo—“—dxn ‘l‘Xl—dxn__1 b R +X”—17J?+X’"

UL TR AR IASERR %, R, 42 m
T:

1° B X =0, s B SBEXPEMSH R, ERETR
(115)
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#Zmy BRI E —~R MG FEE K, AR 752K complete
BIERBIIRE). Iy =y A, Wy =y (os BHEBOFL
WA L., IEBUE D¥(eyy,) = 6:D%y, , F (D) (e1y,) = F (D)y:. B &
B F(D)y1= 0,8 F(D)(e.y,) =0,
XA, Ly =9, B, e Fea 5 4E 7 = % B )
y=c s + e 58—, X T2 8RRl s, op
D¥(y,+y,)=Dry, + Dy,
wH
F(D)(e:y1+¢y,)=F(D)(ey)) +F(D)(c.yz)
: =6, F(Dy;+c.F(D)y,=0.
{586, futlsm « BAFHIRI * 90,05 -« o U A
Y=cyi+ey.+ - - -ty
WR—R. R » SRS LERZBRIER A » HEEEERZ
—IF, B N —d i
ALYy c 0 Y B0 RERTARFHEZ » BF
@453 * (linearly independent) Z4EBIRE A, MIEBE 6.9 + ca¥a + -
< Yoy, BB S (general integral).

* moy=u B—FARTHEE—F R v B S EZ—~RP (integral).
B S BESEENZ » AR MBEATRRE n BB 61,62,
s eyttt o tonn EBRERMEF A LSRN
HEREAS T A EM.Am vn=2s~xy =z+2%y s EHFEILLAFH B
.- n=0UNRER « - ERAB . RUERIBERZE v1ty2-0;
e,
S-BHE - HERPERR S RS Frz AT, LS.
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i 445 SIRE AP FE IR AR BR, RIBLEE TR, Bl
HRER ey +aya+ -« ¢ day, =0 fFLE, Pl o TR
A2RE. FBH 0. BRINTE, A

Ay
Yo=— = lyy— e -
ay An ay

B2 i8R

) T e R
3erp {8y n— 1 L m%k#c.

ER. ENESIEBRES Z R, RN, RN R
TiFE AR R K, AR O Bk JURR DR 25 £ S T
A T BRI T SRS 5.

A 2214 E RIS — B R BILGA  FL BATC BRI R,
BEABYSRZEMRE Q) ZHEFEEH (complementary function),

2° B Y=ciyitegnt - + « Fo¥, 48 (1) 2K KB, LB
MRV (RRBHMEATEsR ), MY +V 18 (1) ZE K.
Rt e ey % )

S OYX+V)=f(DYY+f(D)}V=04X=X,
T XA

B. RBERPBHED HBRZEBRD, SRES KEH BRI~
FRESURt 20,

V1.2, ERREERSFR*HWREY R TFAFRHZ

* g3k ff Leombard Euler (1707—1783) % Jeanle—Rond d’Alembert
(7171 83) Figl.

Yy ’

1
cn)yn-l ’




18 #w Oy H B BB

(1) ky™M by 3y ™D . - - kY +EY=X,

en
(b D"+ 5, L™ 4k, D" 24+ « « o 3k, Dtk y=2X,

en

f(D)y=X,
;tq” km’»’l, ¢ 77% j’fgﬁ'ﬁ?ﬁ 1£ §§VI'2’ VI'3rVI'4%@id’s§
AR X=0,8]

2) F(Dyy=o,
%y=emz’ ﬁu Ey=mc'”", e e . ,D’y:m’e”“’;
ﬁk f(D)emI::emzf<m)‘

B em 55 (2) 2~ T2 FE AN T 72
3, f)=km+Em* T+ Em T4 - o o dBumtky, =0,
ty (3) ZARTH (2) Z—FHi. Witk my,ms, « o o my, R
AL ) €™ % em o e €™ S MASHIR, Hik $VI-1LA Z2#%
By Sncie™ P o, €4 o o o e RS (2) ZESEFS

Z®. STROG)BE IR KRB FHEHEARE

(auxiliary equation),
BRL ¥ -3y +2=0
LS FE mP~3m+2=0 ZHRE 1, 2. LHBHRB
Y =cie” +c.,

BE2. v -6y +25y=0,

* JFER characteristic equation.
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TR m —Cm+25=0 RS 3+ 48, fis=v —1,

L Y=cie8H)T g l3min,

my =33z(c;e‘:"'+52€*'ﬁ‘"),

8. ¥ —y =0, 4, (D’=2D'~D42)y=9,
9 5. ¥y +4y=0, 6, y"+y’'— 'y -4y=0,
7. (Di=1)y=0, 8. (6D +D~—1)y=0,
‘ V1-3. BEZEZHERYE aBYiRgERLAV 22

BHRAE R AV n Ml PRI A4 L TR AR R ALLB R,
BRIV IE B 2 UHE, A y=e™0(x), Fob #(2) 2 Z—B
Bl EMEESRIRS. 4ok,

Dy=¢"[mé¢ + D),

D2y =™ m?¢ + 2mD + D24,

Doy =™ m$ + 3m2Dé + BmD2p + D3¢,

ooooo * s+ % » 2 ¥ = s s e, o

D"y:e’”’[m"¢+ nmn—-]D¢+f’Q‘§;Elmﬂ— D4 o o »
+"rs(n-—1) < e o (n—=r41) M S . . .+D"¢].
L : . |
: B
. f(D)y:.—emt-f(m ¢+f’(m)D4>+2i'f”(m,D2¢' Boeoeo.

4l mypret - ‘+—1‘—f‘"’<m>D”¢],
7w
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Fok ,
femy=ogmy, oo, 0 (my = (m).

FEm B f(m)=02Zr IR, AlF $V-2)

fmy)=0,f (my)=0, « « «,f 1 (m)=0,{8 £ (m1)x0.
TERNEIZ, 8k f(D)y fLy=e""¢(x) I BE, #i4] D'é= ,HX
¢ ZHBBHARE BE BEZ HiHe=cir™ o i o - .
+e,z4e, WH, ey - o Lo BIEMEE. SEAGSD
m BB WY R JUR. RIRE e BH L RS, ve™ 2,
22", e ey RATTIENE PR BORIR, BB R — ¢ KIR, EATYE
r E 2RI BN 204, PR DA, SR B O PR IR AR, AT B LA
YT o n ARPE IR BT (A, SV 1), Ry W i b 5 2
b I

@EHE1. (4D'—3D4+1)y=0.

TifE Am*—3m+1=0 ZMRE 4,3, -1 HOaMR

y=(c1+c.xz)e*/>+cge™.

2. (D*—D:—~D+1y=0, 3. (D*+2D3~2D~1)y=0.

4. (D3—6D2497)y=0, 5. (D'+3D*+3D*4+D)y=0,

6. (Di—D2)y=0,

VI-4. @A RIZBERZIRYE I I RZEEERE
B hi JEECZF TR RS BIE wiTISH £ i o w0 A,
SRR, ZE MR R o +i8, fIE KR RAS
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T o o—i 8 15—t FFEER B AT R BAR IR
7%
c.e (a4ig)z 4 c.e (a—-i‘s)z, Eﬂ ea“’(c~le“‘3”+c>e~‘.‘3x),

11 €37 =cos Bx 4% sin B3, € #B¥=cos Bz—1 sin Pz,

Hc st WY I B4R
e**((ci+e¢y)cos Bz 41 (e —c,)sin B,

2

cite=4, R i(ci~ec;)=2D5,
Jilpe)

e“*( A cos Bz + B sin Bz),
Sk A 2 B8 AEGT

BT
ae™sin(fz+ ¢ ¥, B, ac®cos(Bf +¢),

b o, ¢ Koy 1 IRIETN R 16 7 (50 TE PR R A0, BRI A%
TR E. .
F PR BCCAR LR AR , 5 B REILACHT FOE Rk M350 2

* % A cos fx+B sin g WfR{E

VAZTB&(JET. 0ep% +~/,12+Ba ﬁx)

A/VAITBY & B/VAY B (RGN T, WLB-M ¢ ZELRRY.
iy NAcrBli=a, f]3858 a(sin ¢ cos fx+cos ¢ sin g2 ); B a sin (82 +¢).
4 A NAFB =cos¥ J B/NATxBi=—sin ¥, QIRABE

a(cos ¥ cos Bx—sn¥singx), @ acos(fx+¥).



1282 B 5 H £ AR

%
e**( A, cos fx+ By sit fzr) +xe®* (A4, cos Bx+ B, sin Rx),

en
(A, 4+ Ayx) cos Br+ (B, + B z; sin B,

RE BRS¢ AR, QRN T PP I A E AR
(A + 42+ . - - +A4,277 )cos Bz
+(B,+Bx+ + « « + B )sin Bx).
BrE1. 1§V1.2 B2 ZWE.
0=3,8=4, IR B
Y =e"*( A cos 4x 4 B sin 4z),

15 y=ac*®sin (dx+¢), W y=ae*®cos (4r+ty),
2. ¥'+2y=0. 3. yiv—y=0.
4. (D'4°D 11y =0, 5. (D*~D:+D)y=0,

EE SREANMYRANEER, ArpAT AR KR
DR AR B Bt s AR L O B R, BN BRI T2
e*=cosh z +sinh z, e *=coshz—sinhz,

kBRI S BREEMRRZ R, A m & —m BN
b ZRMEHE

€16™% - coe” ™,
RR T i
(¢1+¢;)cosh mx + (¢;—¢;) sinh mz,
52
A cosh mz + B sinh mzx,

AR BRI 9 S, B kst
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i A2> B’ 0k, ik acosh (mz+b),
Fr A <B 1%, #E csinh (mz4d)
Z%it;iﬁf' a,b,¢,d 1’51{'%&?(5‘%:&.
SRR LRBRIIRIBD AR B fakbRe K d XMl
ﬁﬂﬁ.
APyl KRG B my Boms, BWH & R R, MW
ml=k+l & ‘m;=k—l,

4

‘cle BT o g kLB
WA

*?(c1e +e.67),
%

e¥*( A cosh lz 5- B sinh lz),
V1.5, $¥RES Y LBERG, TA LMK R

P K AP ATy PR I 8 43 W T QS R e B JOR I —
BRI 4.

B REERE SR HARN— RS RZRE.

S 78 A sy (33V1-7,V1.8,V1.9 ) FE2RIH 45 TFEIS
n 45, RIL— RSB Z B, WA » FORB IR 2, 168 T,
BRI S, ATRURIGEEST A, BAKEIE
B RARE VIR, BALEASE TREEURZ, FEHE
0 Z B TR, & R4, LIS B IR AREE 2 8 R
Z .
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V1.6, BEHFR (D-o) ZWE AR o - FH.

1° (D—a)y ?5‘.’@:2%3—3~ay . P, (D—B)y ﬁé%*ﬂyz

.t (D—a)+(D— By LA 29— (0+ By, BT LIATEE
B (2D—- (0t B) Y. #HEZ WIEEFIR (symbolic operator)
(D) & (D~B) ARHER Y TR, RERREH (2D~
(O+B)V Iy bk Bk, ok BETT S, R 1 LS SR AL
W a3 AL AR L, b, AT
(D—a)+ (D= §)=2D—(a+6).

T ST AR PR SRR IR B B A, RRRAE
it 2

2 P-p)D-a)y 2B (5-6) (L) we

Y (ot B 4oy, HELAEY LASIERARD - o),

BT ST PR D — B) 2 AR, M (L7 —a+ AD+0BI Ry k
ZRERHIE, BT, S T R SRR IR T e I
B2 B2 A A 2, i, BATE
| (D—B) (D—a) =D*— (0 +B)D+ab.

F, LTI o M B ZHREN MO TR 2%
AT T, SRV R, N B 2 = B A SR T LA 53
(commutative).

Bt iy Z AP WA IR, AU A S B AR L T U, B — B iz
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i,

AHGREERA R T

BER T di 2 — R SE R A R R SRR B E R 2
5 gAale] .

ER. B D ZIT—WEHEEX, WAMBET IR ER L
SERY, W LR RS TR 3145 AS D 2R (R B IEK. L
— W R BRI ) B R B AR AR EAS myymgy -« - ymy, (S
WAL HR), BAOTERES H RS THZHER

bo(D—=m)(D—my) + « + (Dem, y=X.

V-7, BRBESZRE SRR S R 5 5 T
2 =B 2 (L R D S B S 53 — kil ) T (K 2B
RHMZ.

R —18 = $B 6% 2 R
1) F(D)y=(D—m)(D—m;)(D—ms)y=X
Wz, H P ko=1, Hifim HR*,

‘ BORGRZ—H2, BNAIRE = Z—F 3, f(D) 3
R EZRSTRBX.
A (D—my)(D—m;)y = u, i v {%—FFHR, W (D 1013

d Ate
(D—ml)u:X’ Bp 'd%-—m;u::d.

BE—E— P S FE, e ™" BR—SER §11.9.. #&

* BEORM mm R ER BRI AR A
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e—"‘AZu=fe“m"de+c, 5 u_—:e’”ﬁj e M TXdx +ce™%,
&n
(D —my) (D=, )y =™ z'}e—m;zx(zx-yccw.
A
(D—m:)y—=v,
J

(P—m,)v= c’"-x'}-e"”A”de-{-cc’"—”,

BEIR S — IR — B R S 3 s e 2L SRR WA

ve~™ T . fc(m;—m_ )xl:fe—m_szx]dx+ ¢ e ."mj—mg‘)z_l_or’

m) — m;
en
p=¢™ Zfe(m'—m ‘;z[:[e——m@de]dx_*_ c em.T L o'e™5,
my —my
4

(D -m;)y= c"‘-»"fe {m1—ma? ’[fc"’"”Xd:c_]dr +¢7e™ T 4 c’™. 2,
d
K

e c
my—my’

BARBE SR L™ * BE—HHER. 51 2. i

ye—-msz:'/ e(m —m,}‘)s{/e n’m‘—‘m,)z[-/e-m ’desz}dz

” ’
[ -~ - [ N
F—— ey C lmomyyz e ,
my—m m;,—m;

c

-



-y

BRI T EMT S 1z
en
y=6mzzfe(m~"m';'“’{fe(ml_m-;”[fc—""~"’de}dx}(lz

e ™ T e ™ F e 6™,

HEGA )i R B n 8, LR 4 AR 2R A R R, LR R

I, y=e”’7;”fe"7"n-l""7z'-”f. . fe(m;-m_r,)zfe—mﬁX(dx)”

+eie™ T e "2 - o o el
TN, BRI Jn i,

ER. (D) X ZRE AR AR TCE Bt (SVI-2) (B
0T B B B 0GR TG BT LR L SVI-8 AR dmiatE
Bh5RERAREE I, (1) 2RISR 2. R (1) il
K HIRH B2, SR IR m 22— P20, (B S508 &
R RFE (successive quadrature) HFAME 5.

BEL y"—y -2 ="

m*—m?—=2m=0, ., m=0,—-1,2,
KBS
Y=c¢;+ce®+c e,

BRI

* R ERAER 2 BT RBR RS0 1) EHBAS N, WSS
HHRZ-



198 #® 5 G BB
V= e?’/e(‘1'3>‘]r6(°+1)’fe"‘(dz)s

=62zjc—‘zf6x< —¢7F(dx)? = —e"”fe“”[fdx]dx

[_ 1 1 _
= —-e'”jc “rdx=»—?;xe‘”+—g<€ s

P &~ IS0 0 82— G g e~ G, A, RS AR
5
y=c;tce T4cge T+ %,xs’“.
B m 0,2, —1 LI, B BB RAS,
2, g 43y +2y e,

3. (D'+3D*4+3D + 1)y ="e%—2%*,

4. (D"—D—-2)y=5inx. 5. (D—1>2y= Ti——c;—z-)—g—.

V1.8, REMEASZI—FE® VLT B isite 28

CBREUST IR, ORGSR, BRI B A R BRI A A
WA T N PSS e TS B b ¥, bR B L AR T TR,
15 7 B LR AL, 8 P1 R — A IR

Z

ax

(D—=m))(D—my) » » » (D—m,)y=2X,

® goakdeh Lobatto 7£ Théorie des Caratéristigues, Amsterdam, 1837, g%,
Boole #RiF iM%, A, Cambridgz Mathematica! Journal, Jst Series, Vol, I,
p. 114,
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TN Rl LRt

B 1
y;.\b"ml)(D—m:) c - e (D-my) .

! 1 .
jtl—}:l (D——ml) D_mz\, — -("D—-m,,) 'fﬁ (D—’mq) (D—-m2)

o (D-my) Z3EEE 2T, ML o SBIEINFIDE sin” SEIHR
Sin7x L ZESIL FHAHSE (D m) (D=ma) -+ - (D—m,) S
iy
_ 1 X
(D~my)(D—my) + . «(D—my)
L ERX. BABRTETEHE (D-m), (D -my), « +
(D—my,) JEHZ BN E,
Filih B G FE AR SN, S (v e s ks, S8
—— ﬁ,l e [ —
(D-my)(D—mg) + « « (D—my,)
B SR 35X (partial fractions) 2 f

Do T et p
LT BT EI TR, BES A U B ST B (D —my) (D —my)
e o (Demy) P 2 LR IS . LARE e 4 R
K2R ETIE, #OS RERR B SRR ki, T84
Z AR RS, LT B BATE R, SIS ERE
TR TR BRI 2, 18 2 SRS ST M, B 75k ( D —m)
(D—my) + o - (D—m,) WAL T, A 25 B 2%
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SFER AN €N

g X
Y= (Demy)(D=my) - « + (D =m,)

= @ @z _ . 9 X,
“D~m1'X+ Deom, X+ + D—m,

W U= Dimx, fi (D-m)u=aX.

RGBSR LS B w [,
w=ae™ e Xde, TR NIRRT PR

. aem® j:s_’”-”.Xd:c+aze’”-’ je—'"-‘de+ Ce

+a,emn zfe"”'n *Xdzx.

Wi GRS — AR S s A B T
FWRWIR I, my BER R, BARE RS2 f%

ai Q, «
Dom, T D=my ¥ Dy

BAESIRp AR SRS SVI-T,1)

ale"’-"je"'”:‘de +azem‘zj f""m‘xx(dx)yl

+ae? ’fj/e—”'l‘X(dx)s.

BE1. (D'-3D+2)y=¢",
2. (P*—-3D —-D43)y=2°, 3., ¢4y +54 ~2y =z,



AR £ BN 151

VI-9, ZHEMEE* RPEMEEK (variation of parameters)
RY—EREMZHE:, AOFEF AR, dn R e, AL E:E
AEH, LB RO Bob 2 B BUBIAE » R . b L
ERZEFEBICA f(D)y Z&3 8 5 X Hrfng.

AREEBAE » W RCAGE &2 EEAT— 1, o7 5m
SRR HI%E (consiste )27 n— 1 (LT, Bl O H A
i 2 0% YRR, TE BRI, F A0 262 Bldefh 2 s, £l At
HE T ARER B — AR,

R ERATREBE, Dor b E 20 MR 2 D AR
FEART Sz 5 R e, BB AA ).

RBLHTER
(1N (D= D3+k D+ D+ b )y =X,

B B IS
¢y, +tecy - +cy .,
Btk ZBHEETR = L8 2 v, 00,0 KHE
(2 y=vy +vy.+ovy,
BEAS (1) 3B, B AT B 7 01,00 0,0
* (2) 2t B
Dy=vy/ +vy,/ +vys +y v +y0) +ya),

4

(3) yo'+y0 +ye =0

* pLyE@I M Joseph Louis Lagiange (1733—1813).
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BEATUULERECH R Z— BZ

4) Dy=vy/+vy +v.y4.
HRUS, B
Dy=vy," +v.9." +vys" 9.0 +9,'v.) + 5’05,

L REES
(5) Yo + e 4y ‘v =0
BEINTUMEEREZ —%fF. RE
(6) Dy=vy"+oy," +vy/,
R T ]
(M Dy=vy" oy, +oy 4y v +y. vty v,

(2,4, 6) | (D) PrRB A (1) f, B AR
0,/ (D)y;+v.f(D)y.+v.f(D)ys
+0(y)",) 49, 0]y, 0 =X,

B 95 92 ¥ 0% F(D)y =0 ZfF, EXILRK
(8) by kY, v +EYs v =X

Ay yy: lia (1) 2 X=0 gifi ZBEXRBABSF I BELE
BN, J75m (3), (5) | (8) BHEAIGSL. HMhik=%
W v,y Rovd, BREISBOG, 0. K 2, g HRA
(2958, (1) 2T M %. 3 SR A O AR AR B A,
o BP RO Z BRI A .

e N e SRR 558 R — Y1 5iH 5 2, BRI (% Bt
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BEBTE, BRIETHLZ AR B SR (BVLT,

V1.8, QRN RBC R
2B BB E— R S R (311-9)

9 Y 4 P(ayy=Q(=)
BEILIRDLE.
H IR D 5 LK G T
Zy +Py=20,
IR
v zce—fl’dz'

BN BT R—E B, B
(10) y=ve~ P

BB AR (9). RI4S T

dy _ vPe_de”+e_fP“ffl1
dx dx

A, nf

-[Pazdv _ fPa-
€ dz =Q, ep d = Qe

11 (10)§858(9) 2 —Mh 18 2,

y= erdetdx +C
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b, BUENKTS (9) ZEMRTHER

R HITE S11-9 PR b 2,

BEY. Yy +y-esecx,
B HRRZART £ (R FHEIS ¢ cosz+e:sinz, 5B

W ek, U4
y=v3cosxtv,sinx,

. . dv
Dy =—v;sinz4v,cosx+ 'cosxfdi+smx Y2 g,
x bt

N . . v dy;
Dy=—v,cosz—v,sinz~sinz " L Jcosx 0%,
dx dz

WA 572, 1%

. dv, v,
—-Sln ¥ - —4cosx- ~=Secx,

dx

Bt5ts 4

ey . .
cosx— — tsinz— =0,
dx

o

., 115’“: ~sinzsecx = -—;glr;:: y vy=logcosx+C,,
x ce
@"=1) "2=I+C'J.
dx
BHRR, B

y=C,cosz+C,sinrtcosxlogcosztzxsine,
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2, fg+g/=tanx_ 3. y'+y =cota.
dx-

4, y'—y= e‘fl' 5, "4y =tanz,

G. (D—"l)y:ﬁ%. <§V1'7’@@ 5')

VIS0, SFEZBCE  ARBERASIRS L 5 — ki R A
V. B TSR 3 f D, AR 29T JIO, RS RS U 06, LA RR A
i 08 A R i R 2 SR 2 A TR e s, 2B
b, 8%, Sin m2, cos ne. IR (b BIELEL Lm, n BEE) HEK
By .

TARBAE X 259, $EU—F ERE A 5 H S
VT RA TSGR A F R 2 12 8, 0 RS G 3 2 8 R
AT BRI b, 2 BABIRE ¥ GREA X T, W
B M 5 ST R BT A 22— 51 B B, LS 2 — 2 B 2
#L o GRS AT IR , B3 b—R R, BAM
SRACHB T FRrP 2 o, M AR MR SR X C U0 TR S hS TEOR
BASELAD . AR AR AR B — MU A2, BT o ok
PR R I A, AV NS 510 s

22881, y'+4y=x+tcosz,

TRz £24,

o, Y=4 cos 224 Bsin 2z,



1% & & N R OE W
BoR—-4%5] SWR, R

V=az 4+br+c+ fcosx+gsinz,
il

DV=2a—fcosz—gsinz,
L f(DYW=4dar +4 =+ 2a+4c+3fcos 2+ 3g sin z,

A4 EAR B X pATE B,

42=1 Soa=t,
4°=0 6=0,
22+4c=0 c=—1%,
3f =1 f=4
3g=0 g=0,

WG ERS
Yy=Acos 2x+Bsin 22+ iz~ 4 %cosxm,
BE2. (D—2D+1)y = ze-®—sinz,
AR TR BB e
Y =(c;+es2)e?,

BEREEHITEFER, L teos 201 X —sin z. Julk, WA
Y 215

2263 4 £ cos 2x—~§,
BRI T8RS

V =axe?® +be?* 46 cos 22+ f sin 22 + ¢4,



BARECE @ISR 17
.. IV =2qze 4 (a4 2b)e:* 4+ 2f ccs 2z~ 2 sin 22,
D V=4daze:*+ (a+b)e® —4c cos 2x — 4f sin 2z,
f(D,V=aze?+ (2a4b)e:®— (3c+4f)cos 2z

—(3f—4c)sin2z4¢g,
(/@7 ]
a=2 Soe=2,
2a45=0 b= —4,
S tdf=—1%
3f~4c=0 e=-2, f=-2,
g=—% §=—1,
ERSHAF T

y=(c;4cx)e"+ ¢ 7w qe®— 3 cos 20— % sin 2x=$,

3. D'+ )Yyy=2"+57—2,

4. (D°4+2D+1)y=3e%—cosx, 5., (DP=1)yy=2",

b A2 N ATy AR - 8

Y dnJi AN SR AR SRR b 2 —TL R LT ek AL 5
ARA f(D)y ZAREA RS, B3 A i S 8 osh %
0 B—H e AR H—-JIZ B Ew k.

BN AR BT H R E R K2 BUES IR 5
REBw.H

f(Du=0, {A f(D)uX0,
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4 (D) BB D Z—% 5k, B
D¥(zu)=xL*u4 kDt lu,
W55
J(DY(ru)=z2f(D)u+f'(D)u
=f'(Dyuaed,

3 m 2 BERG dn w IR ™ ZTHR, RILE KB, £(D)w BE
& u Z—TN N T 43 FIA S (D)€ =f'(m)e™, g m BEGRY S
BZ—BAREE, £ (m)0 4,

am u IR 6% cos Be ZIER, f' (D) (e*cos fz) W Ty ¢*cos fa
ZIRE L. 0 £ (D)u IR SR, B2 [ (D) (*cos fz) i
&H—T **sinpz, H f (D)(e™sin fr) Y&t — I e*cosfz. J Jh
HyJ7k sin e cos(Br —n/2) L P SILAR. Mk, 4o u=e" sin gz
B f'(D)(e™ sin ) FaH ¢ sin Bz 21, MHBEH ¢ cos fa
Z—% Rl cos Br=sin(Bz+= [2)ZBF, sn [’ (D) (€7 cos pz)
HATH e sin fr Z—B1, TR, BAR ARG ARGEREZ 8,

HIELT 0, DA wu Bk LOR AR 1 LA 2 LA IN B I (5 e
—REFRB)ZIMEY RA fD)y ZRR, LIRS v L—HR,
BIc@ KR4 mRRh v 2541,

20T v B YO BT, MU TR 2 AR R
A, )

F(Pyu=0,f(Pyu=0, « « .« fr1(Dyu=0,

i £ (D)ue0,

i,
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A

D¥(zry) =2t D¥y 4 kra" I DYy 4 k(k2 b)) r(r—1)ar2D¥ 2y 4

4 k&=1). . s b=at]) 1y . c(r—st et D tu

v o o dEWB—1) o o (b—r+1)D¥Ty,*

HY f(D) 6% D 25 B 5K, &%
J(D)(aru)=2"f(D; utreif (Dyu+ fo—-l) 2" Dyut -

r(r—1).

+ (r~ 1)1

2 2f 0 (Dt £ (D).

Al AT 10 (D)u BEFEBRAL, R B 15 8. JuRi ViR, &0 v 0, &
Ph oru BOR B AREFTS H SN BT A R U— R R IZ
FE Y fCA F(D)y v, 815 u FECR OB 2 AL B
LI, ,

2 FHEIREAZESRBAEAHE o SN v AR
Bz —E %, REAEE 2 E TR, B u B Rl
Fj Bi— r RARARE ZIR + Wi dIB), A

* 1 Leibniz JIARRZT A2 2RI TEAE > BEXBREANER £ QR
HFRAZHAERL v PLE LM §T

+ xu, Uy U BAEBBARRAZHE AXFRE v RRBRKTGT > B
B A2~ _
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F(D) (atruy =28 [ (Dyu 4 (t+0)@ 1 f (D yu

+ (t+r)(;'+f—1) 23 (DYut + o o

(r—1)

(4t 4+r—1) - < .
T

ARSI B £ (D) B B Z 5 S8 B . ST AT E i,
P2 2w BRI S AP S K TE ( A Fe L —R 1R
B ZRE ¥ TR f(D)y, B A B 2'u BoRIELFTEIEZ
L

N4 HERIGE MK

A RAT R & IR, AR RS MET AR B
KA M IRTORTL T R0 rb 8 2 AR 20, #5EP—
IR 2R BHERIRE A, LSRRI H R 2 S BB
B3 FE, M A T S IR PR SSTR 2 o,

F AR AT T, B BEEYRE, v BN EE
B PIE B R — v RARARIS 2R, RUAERR s B A h I
5 attry,

EE ENRRARARTHASR. WRTHREIHS

* oup TR ARSI RRERBCEGFER AR EEUREE B MK 2
1,7y —~H R RR A, B, Coble, Amarican Math:matical Monthly, Val,!
(1919),pp.12-15,

+£ D) g D),
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Z PUniE B 1 28 HEvh v ZRBRS, e IR
o Wosin g FERBMA, TR aa’4f sin o RAFRLH I, BISR
BMMZ U, RRRSEZ IR B MART SRS, R ILR
Bl iR YR, AR S 2, BARRI AT R AT —
KGIAR RIS b (iR A AR R b, AR R R
SURNERTRIE R BT & IR ROb, BRI A AT R T BT
RefT 25t ),

6, (D'—2D3—-3DYy =32 +sin =,

2%, @B e —YIARE O Wit E--Hl 1L
HANER R ax” + bz + ez Dok 22 250, X sin @ $EIER) A Bz —
85>, R AR

V=ax*4bz24cx4 fsinz+gcosz,

7. (D'—2D 4+1)y=c44.

8. (D*—2D)y=e*+e* 4z 43,

9. (D 42D 4+1)y=coss,

R OSRBUFERAE S MURAN S ZARIR S, R TR IE A
62 TR REAUSTREZBALES. ARFRES, I
WA, MRS I, DR A SR b

(2) Fa kR B % B2 2 4%, R M1 %% 2 X o o 2 S, O
Vet [f(a).

(B) % o AWBYHRZ— r K4, MREHT o e 20 piy
V.—:x'c"/f(') (a),
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(c) ¥ (D) ta& D ZIWKI, R F(D) IE @ JEILHIB )
Bmosiette
V=cesax [F(~a®) $gE 7 X ¥ cos ax ZJH,
V=sinax [F{ ~a") g} X v sin ax ZI{,
VI11. Cauchy FEFE Sl HE
(1) EBaty™ 3k Ty U4 o o o b2y Fhy=X%
Fpy ) 2 RIS — T B 2" 2R, T P o= ZBAUR--5
(B HR2.
dy &y du _1 dy

¥ Sgr du dz = dw’
v =Y -l (,‘Z’i-'!__:‘l)
z I\ dui du )’
nr_ dy" = = 1 (d3y ar y 2dy)
v dx du’ 3 -t du

s 6 6 ¢ 8 ® & 6 8 & & 6 6 4 & o ¢ & b o 8 b

EBABE r‘-~:oj Jlg e

zDy =Dy,
22Dy =D(D-- 1y,

* ﬁkﬁﬁ';ﬁzmiﬁﬁﬂﬁﬁ%ﬁﬁﬁ&mﬁfﬁ-ﬂ:&ﬂﬁ*#-%ﬁﬁﬁ‘#’ﬁ‘&
IR B, Wi s B EREATEZS v RRBRZHRALZ AR TIRTETE
%% (1) B Cawhy REHHE, D& Augustin Louis Cauchy (17898 7). & FB{}
m% Exercises & Analyse,Vol. 1, p. 232,

)
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BDY=D(D~1)(D—2)y,

"Dy =D(D-1)(D=2,. « . (D—n+1)y,*
i (1) B
(2) (bDD=1)¢ ¢ (D=n4+1)+5DD-1D. - (D=n+2)
+o v ek, D+hJy=T,
Hrp U R BB inds, iiTZ X gk, '
B4 (2) RIS 52, B I OR BN R K.
KD 2, H
o(a+bz,"y ™ +bi(a+bz)* Ty 4 . .
+k,_(at+bz)y +k,y=Xt

WA a o br=et ZE G, BR—RMIRBPEHS T
Bl 2%y +ay’ —y=zlogz.

* L SEARTURER 1 Z .8
yM= L D(D=1) « + (D -ntl).
(RRRP = 287 B
yn= LoD(D-1) - - (D=n).

HILARR n=2 BRI, #0 » B ERERIEFIR L. BUCHERBAAR, FK
Dr. Teresa Cohen [ %A

+ IS H RS Legendre's lintar equation, BTLLH¢ & Adrien Marie Legendre
(17521833} 2 ..
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g x =¥ MR TN
DO-1)(D-2)+D— 1]y =u,
&p (D= 3034+ 3D —1)y =usk,

FARLh HRzarg 1,1,1,
BRI FEEE IR Y = (o1 +eut o’ e,
AU HE ) A T8 A LQVET) 32, 20RB

V==e“fjf e“(du)‘~e“ u4

4,4
*LIBMRIS y= (e tou Fout)et 4+ u‘?j i)

LY
en y=[c14cglog z+c;(logz)?)r + z{ l?ixl_.

]

. (x3D3+232D’+2)y-_—_10(x+%)_
8. (zD*4+8:D+1)y=- L.

.z x Yy = (1_}{)?'

. (@+1) ¥~ 4@+ 1)y + 6y =2,

(24 2)F 24+2)Y Y =1, Rz +2.7]

ot ab

V112 BE R THGATRLEG, 4 SHE,WRET

BB K—FEEEA 2 (SVI- 1),

1€ F(D)= X S—T{RB (L0772 2%, AR KD FCT S B4
AR YA f(m) =0 SRR ZPIE, BRI b N2 B, Al
2B O 5 B AR FEIE SO AR $§V1-2, VI8, VY 4 griR 2T
R, R A PIBESF Z IHR o, BURAR §§VI-T, V1.8,V 1.9,VI- 10 v,

»
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W PEHORARIIRG A K E 20 08, W AkdnZk: $§VIT & VI8
WH( G Mz B H: T R 1) e & BBl : (§V1-9) RA ¥R
ST 2 FUASHSURT S AR A6 (R S 11 S 2 P B 2 1 7
1) RS sl S T AN 1. RBR AN
BTN R AR 1SR B HFR LR R IR .
B AR R (SVIL 10 HEE T :, AR RTE B R 280 KT, A8
25 UL SO 0 A e R BRI — K AR B R R 2,
AR Sz, BBIras 5 Ao 8, IR L pany, 30 2R 1A
i 1LY AR AR E, AR 3 T4 TR 2 S B 52,

TR S 2, P E R BRI R e A Fa 58 f A 2 0 s, Mot
WO V11 288 1 hEsRIt—2, (B 1BEARASA

(D—a)"y =e"*F ()

FR BT 12, vh F(2) 55— Btk » K2R

B 1R T AMEAG, e ARSI L 270 A AR B 2.

B §VI-1,2° vh, B AB A

F DYV, +%,)=F(DY,+F D)V,

BCHA S R v B B S A A SR, SRR R L Oy i
Pk & TR — AR 2 AR BT, FGEUAL. TAIZRM 3 (i
RLHILIfR 2,

Hi

B (a+tx)" ™ ki (a+bz)" "y "D g o o e

F B (a+t2)y' +ky=X
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(€38 a=0,5=1 K52 Cavehy HRLSIHFHI) TTHILR o+ ba=e"
(VI L B—FIRBCRE H .
251, (D2—bHD+6)y=ccsz—e?,

2, (D'—1)y=e*cosz,

3, (D24+2D4+ 1)y =22 ~ze® + e %sinx,

4, (D+1Yy=xe—¢?, B. (D3—4D)y=x"—3e2®,
6. (D*—2D?+1)y=cosz,

7. (2'D*+ 623D 4922024 32D + 1)y = (1 +log )%,

8, (D342D4 DYy=x"—x4a™i—20724 273,

9. (D'~'+4)y=sin‘*x, 10, (D341)y=sec?z,

11. (D—=1)3y =z ~—2x3¢?,
12. (D*—D3—3D'+5D—2)y =%,
13, (D*+1)y=zcosz,

14, (2*D34 22°D2—zD 1)y =1z,
15. (D*=1)y=2ze* . cos z,
16. (D-1)y=cosz+e*+x7¢%,

V113, fER spyESEERNERED, SRR ES
SHBERYILE . EARKR M R{ET, UR—&,
1° #52%5% W ( simple harmonic motion ), W—REH—N
BB —E SRR foy 2 F ISR R E—ER 0, Bk
AR O TREL 2 BERR I B0 ISR M 2 T ISRy, R
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( simple pendulum ) TE—#p/hRISE L2 HESGES), JE TR BRIHE
$} (undamped galvanometer needle) 3Ry, 3 X X B¢ ( prong of .
a tuning fork) h—85 2 iy, RIRTE RS (coiled spring) A
w2 L TFIRE S R 2B, BARM S eRE R VAER
ZHRIC R R B K k.

VLI 18 3R HL ) 20 3, L5 6 ARSI 1A F, R I3 M (intensity)
B-mg. s FRAMZRIETRBZIT, WEFRRAIE SRR

0 ZAE—NER), =10, MM 1S, R LT Z

'a?o
BT B —mgsin 6, HIRILEBREZHFE
ml Z}:—. —myg sind,

# 0 FEVE B 251 18—/ Z A, BB AT 6 (U5 sin 0, i
BRI, ik, T AZH RGP TR

a0

+99=0,
a. 1

Se AR R 2B 0h B, R, ISR L R

(D . 9=Acospt+Bsin ut,

Wi =g [l. fm1e §VI-4 grift, 2 X—HAR
(2) O=acos(ut+b).

R o BB ZIRIE (amplitude), ifi & Ak EHA0(phase),
PR RE 8 0 K& dofdt EX A BE L2 =
A AL, BB T TR 28 BV AR,
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TEATEE ISR, SR 2000 (e Bif & ) A A B R —
IR, I AN R IR ) 2 B BB IS HR DY 238 ( period ),
(b —1,) =2, Wil (2), BAT G0, K b0 $5I840 52 SR 05, #ek
SE SR 2 [ B0 2 V/U[g, Bphy T R 2 MR 2, SRR B
SCAER,

BEL Wil 0=0, 20, AW LN AL B EILRS, R
Ra o2l R (2) LR,

A Z AR
3 Ee=0rF, 0=, Do,
®(2) 2z B
(4) g;i= —ap sin (pt+5).
1 (2) ®m () P58 (8), F
(6) 6,=acosh ] 0= —a p sin b,
B 6,2¢0, # a2c0; 3 p2c0 SR P om, i1 (O) 2B HRYR
sinb=0, .. b=0,
AIARA (B) 28— b, k%
Coa=fy

14
. v 6=0, cos ut,

BH2. WAL EABRR—8, BZOLEE d0/di=o,
) EAEAR, FAT AL IRR), 0k 0 | b 21, & (2) ZRBTBR.,



BRYTFUATHE o e

LS i ey i e

. dg
Ij:la()[{‘f‘, 6=0, Vd{::wo.

e (2) S (4) shB] AIHAE M, R
(6) O=acosb Sl w,=—apy sin b.
woe0, a=c0; fe il 6) ZIH—H 12, 4n

cosb=0 b=f2r—,

WRRA (6) ZIZH 82 k5

a=—ﬂl;
"
(4
9=&sinpt.
73
3. BALMEMER
d
1Et=00%, 9=0, 'die'=‘"°"

R (2) 2R,
4. REUERAR7E 1,2 §E3$E‘ﬁg,ﬁmm*‘4m32
fi, & (1) ZRIER.
« 2° FAf#&E#E}(damped vibration), %Eﬁl‘ﬂj}ZﬁE(med:um}
P T L) U R M, BB 2 3 7 B C $— R
AR TRBCILS R WA R —2m 52 g ~2%emi 22, gy
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XA HER
d%
mld o= —mgh— — 2l & dt ,
&
AL d9

Ui BB, w2 =g /1. REBBYFHFEZIRTS
(M ~bt VkZ—ps,
bR v ZRANIRAEIE 2 BN EHE,

(a) Jm b <ps 082, L ATE G f1 (7) Eh“TZiRﬁﬁ
ﬁo 'ﬁ k"_P'Z_____ --\-2: R’ T%E@&-ﬁﬁm?%ﬂ

(8) 0=e""( A cos M4 B sin At),
)]
9) §=ac ¥ ccs(M+b),

HIBIE S ac ™, Z 8l b, MEGERNE, AUS SRR,
PR I\, f— 8 BARAE B b @B B 27 /n,
() fm b=p, AEB SR

(10) f=C(c, +ct)e™,

(c) fmk>p, MIEBHRE
(11) f=c"H(c1e' +eieY),
Rrpvi="—pd,

BES BREAKEBYEIL2AIPRE KOG M)
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2R,

6. FUTRE 1 2 ZREEMERE R (10 2R RBIES KD,
0 AT AR, BB E R/ SRR, B AR,

7. skl RURBNE I 25 4075 3 R, R (10) ZIERA

0=(0, 4 (wo+ k0t Je ™™,

B 0, & wo+ k0, REENE, R KRBT WAEES), EH%—g0d,
THFFAE 0, Jo wo LA R =% RA UK © 57 & HE B 4: 20
.

8. MW 3 ZRARMARTT Rk (11) 2T, (BB R 2
E—ARIEZ), 0 16 B E, REZ,

3 558 #EE) (forced vibration), FHF—AMEZHAHBIA 1°
ok 273K PR BT TR 2 SRR RS SR Y. Ak akeh,
ZHBH AR B

a? .
(12) 7§+F 9= C cos pt,

X
d’f g .y
(13) W—{-Qk«d‘—-}-y §=0C cos pt,

(12) #5852 — TR P FOT R BIRBYH, B IAFETIEH 24808
4, PETRHA
(14) R 18R
x S -';?.:"ff v
Ct .
(16) %P=Fﬂé¥,ﬁ—2-;sm ul.

c cos it
'L‘] __p'lp ’
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FY (13) Z4FHURISFIES

16 :C[(p2~p®) cos pt+ 2kp sin pt)
< (#i=~p*)? + 4lo2p?

oAy
I=+ v/ (n*—=p*) +4b2p?, cosa=(p*—p*)/l, sin o=2kp/l,
B i

LA _Clicos (pt-0),

fnp=p ) a==/2,0 (16) & (A7) RETHER
(18)

22“ sin put,

(14) AT PFR 230328 B AR DY, 318 2 /p, |
St 2 BRI . B, Bl SRR D). e R IRBp,
B (13) ZHHJCHE % (9) £2omE WIRBY SIRIBMEIEM. LAENIS
W3 A0 e BhRE G (5 80, 8 Jo A3, T p 650 o AUSEDE, BLETED S
B, AR Z B ERIE, O /1, BRSIR AL, BEREIR p
AW LSRR MR A RA LA, 4 1 2 HASRNE, kBaikZ p
BBV =2 B8, 0 =20, TifR A ZIRIEIE C/20N. = -

FEVCTTE T - RAGEMITE 241 77 60 38 8 IR T i 10 3R (in
resonance ), fresth; M AIRTY LBW), 2 /p=2r/ v =20, B 3
FRERB) ZER, 2 N=2n [V WT— k7, A,

FiR 2B G RS TS o 3 P U TE S ST, SR IR
2 TR IR T, Rt B e M 1o o .
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% pep 5,48 (18) WMERUBIREY Y U8 IRE) 2 ARTIRST
Tz Jy AR~ /2. FERENEB) P, (15) HURIIRIGIESE ¢ M
MR K, OB RTRIR, BEAF T RGER 24455 7, 5
RS R MU BAERIL S R O TR, IRFESL IR, R
BRI AT, RIBT R GEas 4 ST 2.

B9, ok

dtz +2hd + p26 = Ce™™ cos pt

ZAEBIBRA Hh ISR MZ IR B . 3G peh = o/ 0 =
Rp=)WHKRZ,

4° B b - 4% ( distribution of temperature along a
wire ), B —HRBNE N ETRB AR P, EAGNDER 2R
ERERE LZFE, BRI R, £5RELRE—EZ0
B0, RIEEAEIR LB, HIERR L& % TR s8R 3L A
Bz zssg, B3 TR, Wi B i ROER BB 2 4a
B B, BOR RS AR R YRR R I A Hle
BB LB T4 X — pRRZ,EERY
(conduction) AR ZHBES

(%),

o b 45— R RS RO E A 0 (6 =y r 7 BERR IR

* RAAH Az [TiA de, DEEARRIEE RS SHIW.
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2 R 2T X ( 5 ) BRI « B89, W
(52), 7 Eullt, R — Py BERSRT,

i % T8 z+dz —Rp O 2 PO RS
BRI« Hdz EHRER 2, HEB

do de ag
_ka( da: )1+dz’ gn _ka[{ d,l? )g+(d$ ) dx+ ]
Rep -+ - RF Do HEERIAE,
REBARNEESRZE, HRARWNUSERBZERE
W AFINEER 0 2. TEmRRER b, 18 azﬁﬁwmmm
ML R Z A EZRS =27, DI ES '

legdx
o U I R B AR L R B h 2RIl
oy sl {18 e i,

E2A W BIELRES EAKIE, (19) S (20) RiRBHAMSE, fRTEE
AWRKELUD HER

lca—~—-—lc0 0,
4]
, am
(21) v ro - u"0=0,
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R p=_dy/de, U1
dy
Yy+ey "o
y ‘=qet?

Yy+c



18) 5 5 B 3 @B
BIABHMAFREEBR WA B y=c 30, 45 34 % R
o= ZAEMH. LIRS

v+

-

ZISN A o =0 801 LR 4R,
2. vy ¥y2+41=0, 3. 2y"=¢.

Qe

4. 9" +2) ~y?=0, 5, 8y —y'y"=0,
VIL4 v BRERZEARER BRI
(1 f(z9,9 5+ <+ ,9")=0
By, o o 9™ 28 RIERT B BEFH, TR IR B0,
WS R v=1ogy, i,
Yy=¢, y =ev, y'=e(v"+07),
Y =6 (v 430"y +B), . . .
UL v EERBURRR ¢ b, AU B A, U3 A TR
T (2,907, « + .0 M) =0
ZER, BER(DHB y BILH R 2R GB, Inws 5 RRE 2
B &, O LB TR v ZDH R, il §VIIL-2 2
BT LA,

8/, yy'—y’—62y2=0,
2. Y -z i=yvyity,

3. a:yy"+zy'2—-yy'= 0' 4‘ xyyrr+2yy; - y'2= 0.
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* VIS EEESER AR §11-4 RSl RIZERE—A, i
e S S TR, i — B m (RSB S (239,959

Ly ™M) Wz z R e,y RV Y,y (AT, R
MRy, e eyt RBL Ty O A RS R L R E
*H

FCr, ™y g7y e oty M =i (g, g e e ey Y,

MR BGR S — - SR EEERE. Pk, 4 =1/, WA

— =
xm xm 3

’ { 2, ’ L/ (n}
fle,y,y'y - - o ’?/“”\’)Exrf(]’;jﬁ’ y vt .’l——_‘)'

WOPPREE BT Bl o SUEK I y/2m,y ey - e ey ) 2T

53—V MR

‘ ! (n)
1) HERB R .’g/'"? )_:_xr_—,v(‘;/?, y . Y )'

o .
= s g
™ 1 Zzmn

. Pbe,z,y,98", 0 o Ly M I ZHEBUKRERS 1,m,m—1,
m—2ye o oom—n, X 2Py’ .y ME ZiEeeaS a+bm+c(m~1)
+ - - +E(m~n),

I 2,9,9,97, ¢ 0y M E— BB ERER m BTEHE, Rk
m ZHIEH A BHARHABFHEZ B (R FHME D, it
DHZHEE r, R BRI,

/099597, - -y Z—EHEREEREZHRES —
BEBSAE. U B2 M (D)W R—EBEHFBITEETER

* ERERAW AT E.
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y' (n)
(2) F( Y ) -,

x
o R T LI AR SRR 2 m PLAT AT IRZATHL I, R L
’%.
i m =0, A HFA(2) IV

(3) Py, 2y’ a2y’ - .,x"y(w)zo

=

c—-‘s‘
& /

AW
A

=3

25T, Cauchy ZBIL A FR(§VI-11) ZAMIRE K7 02— 12,
At Canchy HEEZIEIY, (183 M2 @i u=log = W{L; 5305 (3)
fC‘T-"/])f "5‘—‘75, H@E%{Z—Z‘ U{m 4}16@- f‘ y\, Eg ’fﬂl"ff, Iai 'T!(
§VI 1] Ui’ﬁ‘;%ihk’ﬁéﬁm; @l‘l‘gﬁ

vy = %J' =0y, #°y" =DD 1)y, 2%y =DD -1)(D~2)y,- « +
LR, WU A LR AR, e VL. 3 B R AR,
T mx0, HERAS B AR 0 =y /2™, B y=2", HZ

?

y' =amy +mxm—‘,v’
Yy = g™y A Cma™ v m— 1) 2™,

L A I I . R

E(—1)
a0

b

Yy By = gy k) +kmxm":!:‘~k°-"\/ + m(m - l)x"""«’v(k‘ﬂ P

+m(m—=1) . - (m=k+1)z™Fy,

]

" 4 oy
y ¥ ’ Y D40t ot )
=1, o =20 +my, s =z 20" 4 2mav +m(m‘—~l_)_v,<- ‘e




—RL R R AR 183

(x 3
ym )1; = ek (k) FhmxElp D 4., .+m(m—]). e(m - k+];v,, ‘e,
o

Tl AR S 2 BT LG R () B—TE R (3) %, IR R H L
m=0, BB Z RS K.

I— R T FEIE FETRE A (2) 2B R 4, (1)
B, R el A5 ( 2) 2 2e ki itk =" rale . BeROh 2 s g R 5
BRI LR, MiBE AN BRS¢,

LR i, BRI RZ

. Her,y, 9, o o,y ZHMEAXIEER 1, m, m—1,
oo, men B R — r BEZOBHERG R ISR

r=e¥, y=we
PR RIS — A % 3 R i S TR ) S, D R T
VRAZZAK e iz
AFTREA] §VINL-8 2 i,
B RBHER

=%, y=oz™

1%, y'® /xm—k FL9e)
(D+m)(D+m—1) . + + (D4m—T+1'v
FHCER, i D 7 B w R Z AR5 m - O IR T A 0% §VIL 11
PR Z 5, ‘
BE1l 2yy'~3xyy’ +2% +20°+22=0,
INERIBE . 7, ¥, v ZHER 1, m, }n—l, m—2, B
KA LIRS
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24 m4m—~2=2m, 1+m4+m—1==2m,
24+ 2m —2=2m, om, 2.
B R m=1 AR 2 M E = v, v, ¥ ZHEAXIS 1, 1,
0, — I DA AR T5— 2 R HE 2. FEAI N 3L, 4

z=¢%, y=uve¥,

il
.dy_amn,m_weg_q —u_ 99
Bl P Pl W ) A il
dv
v ay d( du +v) . du (d“?) _’%ﬂ_) -4
Tdr T T du dz  \du®  du

A HICA RS J5 7, WRIRZ, R {F

d*» dy \2
2U — =
¢ [vdu“+(du) +1:| 0.

BELL €2 1%, M TR A w. §VITL3 Z 5 a2 i B, R

. +(EEJ2—~§~(012)
dut du/ du\ du

ZWR, BIA S A S R A, SR §VINL. 6 [, ATZARE
BaRFRRARZ,

2. 2%y 4%y ?— (22 +22y)y + 2t tay+y =0,

3. zyy '+ i~Tayy —x'+8y:=0,

4. z'yy ' +2'y"?432%yy —1=0,

VL6 EAWMAFE M-S BPSERERINX
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R B E S FRL N, T 050 F) B R S 1 UL
R B L A R R ES, A — B4 P i 2%,
Es—{I8 »~ 1 LI {H T L, S H R T 1 R e, B H TR
BH- LT EE, ISR HRZIES (fiest integral ),

B EBS HFEZH), A—H BB REILLT A, KR
RS, 2N —Z AR R, Bl R 1 55 T B
(1) Py"+Py'+Py +Py=X,

HHI Py TRk Poy" 24035 8, 5 e 2 s Py
+Pyy" A 4 (1) Z 28 i L TE A3, en 4k
(2) (P—P )"+ Py +Pyy,

ZA V() ZBIEATTHF.

B bk, BN GEW (P, ~ P )y TBHE K (P~ Py )y ZHksrii
SIS, B R ZGRB(P,— P )y + (P — P )y b £ 2)p xR
Z, %

(3) (Py—P +Py" )y + Py,
FEE (D) ZBIE ATRER.

HI(P:— Py + Py THRR(P— Py +Po")312ﬁ5fﬁ'lﬁigln@,

BREZEHAS
(P~ Py + P, )y + (P —P,"+Py")y

. ) R EZ, IS
4) (P;=P; +P1"—P0’”A)y

Emm(HBES, R E



188 & % )i B & &
(6) Py— P,/ +P"—P/"=0,

RATHER, Ak (5) BATRFEA , A SLfs:, A A B (DBRR

Py’ +(Py~Py Yy + (PZ—P1’+P0")!/=_{X¢3$+°

SRR,

Bt < i, BN T T — n B 72
(6) Py'®) 4 pyln-y 4, ., +P N+« +P,_y+Py=X
BIEA LK
(7 Po—Pyy 4Py =« ¢ e b (=1)P, 'O fo s

+(—1)*P," =0,

H—FULRILLZ BT BRI ZRE 2 A2, 10 1 Bk SRR 0B
ZIE & B BEASORNE DAL LE T BIES. TAYE
AL,

Bl (z+y)y"+6yy'y" +3y" +2y= 0,

@+ ZHRB =+ +y" + 200"y . ARG HBZ L
YRk K, ep

49y'y" + 29" + 2y,
299" ZRB v’y + 2. IR R, R
2y,
TR 20 2K, B
(249" )y" +2yy2+ 2y =¢

PF—oIta.

AT A —B 8, FH AT RUER NN 5 R
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(=1 9"+ (z+1)Y +y =2z,
(224)Y" + Br+ )y +y=4r.
(2 =2)y" + (827 - 3)y" + 1day + 4y =0, ’l

g s ¥ oo

(y—2)y" +y"* -2y =1—sinz,

Yy 4 32%y'y" + 9x gy 97y T+ 1 ayy’ +3y?=0,
(z—z")y"' =3y + 2 =22—1,

z'y'"’ + 013y + (6234 1)y =22 +1 /2,
(z—2zM)y' +4y' +2y=0,

VL7, BoER BABS—BUS SRRy RINEE A
=R W, BEta B RBS IR — 3, s At R
o, MR andt, BT SR B B A SRR NG —%
T SRR, (R AR R A 4 B, R BT, BAE— R L2 R
GRS B FEZETY » R He T a3,

BNADRARE P IR R BOEU) 72, A AT hdl gk & 05 5
BERUBBR ZE,

1°
(1 ¥ =f(y)

ZEAHFA—HEAER Y, B, B2, 0
2y =2f(y)y's
BE—JORET i, AR w4

0w w0 = o

vi=2 [fyay+e,



188 #® & h o ou oW

IE SVIN. 8 prn 2 T s MRS R ZY » &, TR —

SR, SRR AL,

T 774 (dynamics) F{arp , W3BAT SR PR, RGBS HHE

HEHE RO 1R,
27 FRAKRSBIEE, ENTEESHE 1/y A5
(2) ¥+ (@)Y +(y)y'=0%*
i IiFez—Ria B, I Z, i
y—,,’+f¢x)+<l>(y)y'=0.
Yy
REJIZAI T
logy’+ff(z)dx+f¢(y}dy=c.
BB BB IR
ef‘“")d”dy=c1e‘fﬂx)dxdx,
R BCkRAR, FORE S, SR
jef¢(v)dvdy=cl /e-ffmdde%

O A8 R H NE R FoR & AR,

3 (BB AR PESS HREEE i =™ 2SR
s, B, WY " RESBRAFEn L ETH—BAR

* Joseph Liouville(18: 0——188%) ¥ s w7 HAK 8. B2 400 P R HEM
TREM F(v) =a(2)+0 Z—FHEC K F R @ WRB v R x ZERTia Rd

BT 15 B B2 (700 26



qx

~ I L REE RS A ERIE
SVIIT. 6 AR (7). F AV R s
BEEl, y'—2% try=z, (§VI.1,7301.)
Y™ e, PERK
2™y My g y = g,
WRERIE TR A2
(m+3)z™ 4 m(m—1)2"-21=0,
Bk m Z— A IE SRR
m+3=90 K mm—1)=0
ToA T RE, B RARA H FE AR T =™ ZRT5 A
BE2. =Y+ — (20— 1)y =0
BEIRIEA T, $L SR,
YL 2™ Fe 2, WE e IE A8 B, B ARG
(m" FTm+10)2™ 4 (m+2)2™=0,
B m= —2 AR T
’ M2+ Tm+10=0 K m+2=0,
% 22 B—RA R, 5IHZ, M
2y’ + (222 —2~")y — (2x -2~y =0,
BUARIEA 12, # §VILL. 6 Z sk ipiaa s
23y’ — (2242~ )y=c,
B 75— BB H D R, RRRR R, UTHRA -
3. 2%(1-2%)y’ —2%y —-2y=0,



9. ® oy KR E B

4, 22" —bxy’ + (424 5y —8x3y=0,
6. ¥ +2cotz-y’+2tany.y'2=0,
6. zyy +xyi—yy =0. (§VIN1-4,8883.) (N y"’.]
7. ¥ ty=secx, (§1-9, 788 1.) (cos z Fh—HfARK. ]
VI8 BAMSRIRESCEEARE B EBEFRITES
HE ML B2 BIRS, B §VIL1 205k 1° W] LAl
i My i
Py'™ +Py'" 4. . .+P, .y +Py=X,
Ay WERIMZAE IR B y=y10, WH
Y=y +y'v, '
Y =y 2y +y v,

« * . . . e
b

YD =yo™ . oy, Mo,
RARFavb,
Pyv™ 4. . +[Py,"™ 4+ Py, "D 4. ..+Py =X,
v CARPITRANE B v ASIERR I, I FRALAS »— 1 ARER,
B 1. (24242 —aty 4 day — 2y =0,
HAFER y=2, 4 y=av, Jf
(25— 2224 20)0""" — (28— 3224 (2 — 6 )v'" =,

v LRI R, SR T Ak

= G_dx=dx..iix_+ 202

T T a4 22 z Vol §30%

* RLEN T NEERT A RS AR i KOS BRS8N AR e
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e
logv”’'=z—3log x4+ oz(z2—"z+2) +e,
ep B
o d% _ e)(z'—2r+2)e” )
Tdxy 28 :

BURNS 13

dv _ ¢ (z—1)e

dz l x? Fe
K

cle’ .
v=—"+cx+e¢;,
z

[ 4

y=ce®+c 22+ csx.
BHE2., 2y —y —2y +y=1-2°,
IR 40 %, 6%, ¢ B RS BURTAY; FULST B0 S AR S e
Y =¢1e® e+ 57,

BRIV AW ($V1-9) BUHAZ o1, eay 00 NiK IR
@2y 4, %(r‘+2—x)+b,, x+~i—+/c3ﬁ,ut;tgn
MR UARMLIRE

y=k.c"+ke"+kz+2"+3,

BHHA TR, B E A PR, KK
yi=e® ik § VIL-1, 1° sh Rtk 2 BT SR BTHE ZARBA R
RIAB D BB LR,

3, 2l — (23422 )y F (2} + 422 4 62)y — (=" + 42+ B)y =0,



ig2 ® P H OB OE W

wEACEAGT MY —H-—ula - FEREARES
HEZ—4E RS, MRS — R R L SR — k2
2, 2 SR AR LA i R R, SRS SR — {8 n — | eZif
B S— KA R, *

HATHE A I B Jn— n RBEA S T RELA R ERZ » B
T SRE R A B 43 0 R e O R PR o] AL A% SR — 1l n—r ARZRIE
FiFE R - fRRERTZ R,

BRI R B

y=cy,Fey.+cy;+ « o o +c,Y,.

L sm v, AR y=y1v, B v=y/y,, KB EBPHTEB—
Vv 1S ERR oK, AR R BN
(1) v=cytcaaf/t1tosysfyite o ety

BH oo —5, FAL i H R v Z—H,
du 3L4m Yz, ek (10 4 va /ya AR A © RIS B Z AR TR

WRBIZ — BAZAE RIStk X 00) 5 v - DR

Bz —ASHIRA, B2 R A~ Tt v =X g gp

RS u Zn—1 RZBHTHFE MEZL, W8 v Z n—2 BHHE
A,
TETANE:, B B - AR PIBI 2, BATR R e,

MR 1R, RREZ BRI h— mRE k&%, MR EER k.
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FRBIRE & 250, BRI ZNA I $BE, RS
FERURE A3 2 2KHS, W AR,

VHI.9 @88k 48 §§VIII.2, VIII.8, VIII.4, VIII-5,
VI8 i, B NE RS SR T E— D A i TR — B R
Y. TR — BB B W SR EN TR LB, SRR B
L RUST U N7 e Xe 5 S Y DL v

BRE1. 29y +(2y ~y)2=0,

WHi(=y =) TR y=vz Z@H, FIBHRE, RIS

avv 4 200" 4020,

HAREAFH R, VA8
| v’ + %vz =c.
WIRIEAH R 8
a2 =cyx+cy
ep
Yy2= cix?+ 2T,

I R T 20 T
13y +y"?) - 2zyy’ +y2=0,
GRS v =v. SET F BRI A,
2. Y~ (zy —y) =0,
3. yy'—y =y2logy—a3p. [(flogy=v,fly=e,)
4. sinZe.y”"'—2y=0, [frcotz=u_]
RS B i sinz=u, RIFFR S FEIRRT (AR w 22—
B RN LB IE A, T R4
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5. =z (2yy' —y'?)—4ryy +8y°=0 (L% §VII-10, B8

DU R v T S, BB log y=v, WL AL
BESBIRILGE IR — P L IS —3R 58, {RULJ— Riccati g
(81X 11) , —RP=TR AR,

B RO R, R 20y~ SR UL 012 2 R
KA. VL 42 [z, 6045 el AR, AL v/ %
Y, dcBR e v =3 JURT HRZ.

6. 2(yy'+y'?)+3yy =223,

Woyy' +y & yy REEZ R o2 ZHAMGKTH y>=v

B,
VINII-10. | —BU L2k B DA S R ke
3, Kb,

1 i RPERE S, A b B AR 2 IS SR,
(§VI11-2),

27 i iR O B, U TR 8B B & R N I 4
R AR SRR B B (§VIL.3). /

8 fwiFE—PER, BRI ARBFRE NS n
WLELRAE, 4 y =vio, LRI IR o YERRHERR B, Aufie
A (1 KRR Z AR IR R LR WU R — (8 n—r Ry
TR REERATCH W (§VITL-8),

YRR — R, RIS L Bl i e UL 8 A
(§VI11.3).

¥ WA RBEE TR R B R SR G
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T H RS v R s R, A A log y=v (§VILL-4).
ﬁﬂff’;‘fgﬁ‘: 17"/)7"’ * ’,y[‘”) Z@NE'?\’?? l’m;m—ly' A |

m—n1E, HELE BHE, AR 2 =c¥ , y=vzM=0ve™ (§VIII- ).

o bR kdE—ge 2k, RIS 1| 5 AR, BRILR T E AR VINL-0),

WG FREIETE A IS i, R — 4 AR (§ » 1T ) ok
2, YR . Bt —iG, IR 2 (B
B URTRLA.

BE 1 y'=y+],

2
4
5
6.
8
9
10.
11,
12.
13.
14.
15,

16.
17.

(I —a2)y" —azy =2, 3. ¥y +yy=0.
(142%)y""" +9:%"" + 182y’ + 6y =0,
(z2—2)y" + (4z+ ")y 4 2y=0,

y(1—-log >y + (1+log y)y?=0, 7. y'=el.
Yy — 2y —dzyy +8y3=0,

2y = 20+ 1)y +423=0,
(1+y2)y"" = 3y'y "2=0,

Sy'y yv—~4y'y'' =3y 2y =0.

zyy’ —yy —x2y?+ (1—-22)y’=0,
x(z+2y)y" + 22y 4 4(z+ )y’ + 2y +2°=0,
(x—23)y"’ —y' +25=0,

2y’ + (203 +22)y +1=0.

sinz.y' ' —cosz .y +2sinz.y=0,

TEEHER T B L A PO R MR E « W 2

BRI, R (2) R IR MR, (b) E LR M. HhAR 7% .
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Chhz Bt = (14+y2)3/2 [y" . PRSI —B )L H iR
BZBER « W, A PEORm = #5]0, Al y Ry” gEPUE
SUZR, AR R AEORTT « Gl 5140, S v SRy IR 2R, )

18.  fEdb#R HAEE R Z iR PR (SR e LB = i
LR, ()% ZBIUR M, ()5 =R R,k 2 ik,

19, IEghiR HER—BR ZMiE3PR L S hARE « Rk
BRI Z b A R E MR,

20, —BIEHE = fh R RURS o SRR DS R AR S y b
ZREFZ R, S—E B R SRR R, T BB RE AT
A n AR E B R, ORI LR,

COLTRBCRREDE H PR L E HE AR (curve of pursuit). BRFXK
BZ, RS SR TRZIOREZ: 4 (2, y) BBEZUIE,
EMRPEBRZ R SEZRBEBSLm, RIS

(1) f(gj"’):().
(R #5085 e B R Eh AR Z UTAR AT, B
(2 1—y=y ({~x),

HFRDI2)BED. 2,9,y o7 & R 1 ZR, BB % RUBREE
ZIm 1)

nv ds3+dn?= v/ dxd+dy?;
Bk = 1R E B, BAKZ, Al
(3) n(&247'2) = 14y'3,
(DR FRAZ Y R 7 IRAIE, § A G136 hite %o
TR ]
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21, RES!ZHEE KWEA R RERREh, RI1E=0
B, v=0,0=q,ifi ¢ ZEKFEFREIZE sin o i SHH— 228
RORR §VI-13:21°), BRkE T ZEE,

22. FEEER E—EER PRI LIS R B
IR OVE RSN RERE 2 R M O, CHBY TR )5 d% [di= ~ k22, ]
B BREUSE D D Z IR o, R s 5%,

(a) SROLHE BATE ik PP IE—BR 2,

(b)) RIGEDEITHR ZFH,

(c) 55—EEh TN N, MEER %, LIRAEUELT. &
BB g WU B IE o B2 BB MSERE, SRR R F 2
B,

(d) —piB (BB A S ) A& b BT, RE|R B2
EEE. ‘

(EHRFH R e (inverse square law) FifE. FEfH L&
RMAEZMEE R —g RZ. b’ =gR, R {RHER LT, ik
Za=R+h,)



B oL
Yo 8K & &

IX-1 FFfesEi®  WAHDRIES I WAl eI S iR 2 205
B R AT B2 — AR BB B, — OISR
BE /B H LR T A B\ L.

16 A 2 5 RER b, CONARZES R aRE 2, 8
BRIEHE W2 8 S A B0 A AT LA i 2 8, T AR AR TR
MEE R,

1° BiA—EgF R dylde=F(z,y) 2 F7E #¥E (existence
theorem) ufgkfidn [

fn F @,y W{K Taylor EME*IF = -2, My—y, Z—FEHRE
(power series ), HAE M ZITH LA BHE A ARE N E Ry SRR
F\absolutely convergent), Mf —HE—2 i vy =y(2) £-iE, X SRiE
BANELEESE vo=y(=)).

COREMEEZE TP, ki v RS K
Yt @—xg)Fez—2y) o o ot (z—2,)"+ 0 . o,

* B M) FE X~ yay BPRMS RS AR RE L AR v R %R
RAERE U -F AR LR BT %) 3 regon) H)L 8GR T, X EZEBRIRE
FEERZS © 2B,

(le8)
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SRS ¥ %, EEARE N, Hie ¢+ 2R 2, FMEERFS
We sk,

Yo 2 A BER R EEAEAR B TR BVZ T, Hesm— kB4 B
2R — TSR
BB MEERETEANDUAME— LRI 1, B3R
BRI 3, O A B AL TS A P o
it B vo (G2 RAEA R, ABML =R (EHESHEE A MEIE A B
i, HRR TR~ dn RZ AR Taylor FHES z—x, 2,
FEARW ) A FEME— > 7. L7 SR 4R (L1658 W ] 3B 9 T Bt
HRBPIARYNZ:

M!m———~7§J cx Z I, ﬁﬂL# T =y=0 RER—TFER,
R 2= 0,y3c0 FE BT 3 2 =0 B, 1 y=cz ZH{% ¥ IR 0 A,
BfE(R— (HJ K, finite) Taylor $EEL, 0 ¢ ZHRALH 2=0 B,
y=0 2R E, S X, BLRA AL EER K ARIR), T A 455 R

IR Z IRV, F e T NBIRRERR c Z—HMATA v
1z =0 B FE DS M.

ﬂﬁﬂ,%= :c-:y B y=zlogrtcxr 2, v i z=0 IS

5. T 2=0,5=0 BRHUSFAER, RAE 7= 0,90 FHS465S.

BB ZMRERS « 2 Tavior ARBLIERTIH, AL 02

FRASI 1, DU = = O U, R v Z AT AR RER 1.
R R
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1422
9

*=2,,y="0 [}, =0, fkr=2 FFy=0,f c= —2 —1,%

N 1
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T HRIR L. R 2B T RBIES, BOURTRELUREIA L s
KRGz BBRARZ,
BE2. HRUW VPRI HRIAEHE-IAS S o

(z—x)y'" =3y +2y=2’,

AR R SR AR R ZTER,
KA HELIR, VL = BRFEZHRZ.,

3.

Yot tay=2'. 4, (@—x)y’+(z-3)y —4y=0,

. 4y 20 +y=0,

5
6., 2x(1—2)y”" +. 1—2)y’ +3y=0,
7.
8
9

(2z+a")y" —y —6xy=0.

. 92(1—2)y" —12y" +4y=0,

LB ey (22 n2y=0, (R
10,
11.
12.
13.

< 14,

(1—2")y"" ~a% +xy=0,
(1—=x2)y"" —2zy" +0y=0,

aty” +ry’ +y=0,
222" — 2y’ 4+ (1—22)y=22.
4(z—=22)y”" +(6—8z)y —y=0,

IX-6. $5EAEZRERE TJTNENBAARKEBRA2Z
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ARERR y=2" ZEERB
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b C“’”[ m+1)7 T (et D)a(m¥3)
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H = Jz m PIRUE o i Z AREL BEUAR B LURBG ZXFTUE
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i (90/9m) oy T4 m=O W B0 [0 Zl, PENFZ

gL:vlog:z:+

om

1 x 1 1 z”
% o7 _~*_)___~___ R <_~») T
¢ [ m+1/{(m+41) \m+ +m+2 wm41) (m42)2

:rii

1 1 1
+(m+l+m+2+m+3)\m+l) (n42) (m+3)z'— :
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y=Ay,+ By,

=(A+B1 -z 2 — . " —f e

r =z 1 1\ 22
o e (rre) et

+(_])"+‘(%+%+. . .+_1_)_x:_+ .. .]_

n/(n )=
SERTTE R S §1X 4 MR @ FR 2304 () RIS,
ENRZE 1 22 BREE
iR R — M KR, m=my, QU §IX5 i T(a)
Bem ZOAERE R Z IR, BZE 0. R v K 3 [2m Py m=m,,
BN R MBS 2 B ,
TSRS =R e BB AR, BEER R T HE A, (BRABLER
AEEE, ST R,
ERE2. U PSSR S ezt 50
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BURIL R RE T Sk AR
3. 2y +y +zy=0.
4. (z—a2)y’ +(1- B2)y —4y=0.
5. 2y’ 4 (142)y +2y=0.
IX7, BEFEATRZER I Z—EEHE RARUMEA
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BEl (v—a2)y —3zy ~y=0.
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IR = 2 TAIRARTE 1,5 m—1 1008, 5o JEH §1X-5 20k
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VAR m(m~1)=0,3R 15 0, 1. f

(1) y=cx" gt o a4 ..,

RRAFEE ¢ 2B KTz EZ:
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1 yy L= m+1~'1 m Cos ) r—"—‘—“cm 0 «

& m=10F, AP Z—5
Yi=x+22>+ 334+ o 5,

LW om=01F, e, LAH3K ¢ (LI348HS.

Bhek BERLRRE, Jn AR (1) Z I8 IS ml, i 2, Y
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XY

v=ka"[m+ (m+D)r 4 m+2;034. « e+ (m+ 2™+ . ]
fey (NABS h BRZHERE
(2) komi(m—1)z™1,

WAERT, HBH ZHKX m* R m=0 FFRE(IRNBE, @
HBFE m 28X
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e 9= (), SRR m=OWF v H5(ER 1 2T,
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BEAS R O R4 SRR LA 258 o, S s VTR An T

IR 8RS my Bomy 49l W 9 S—IEEEEL, T B2
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BRI EL AL §1X -6 Z 3 1@ R EL 2™ 2R RR i o 2%
Ay ZHRBERIB v, Um=m {VA v & 90/am, ENISRE LS.

R v A m=mi+ gl ARG, JIRAE v h A m=m, B2
B BAR, REBERERA—RRRNR IR b e 5
HA.

ER. B8 PP HBRZETINSEBZ R L, s
§IX b1,
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R
. 1
1+T+x doe o= .
1—x
[d
T rlog x 1
yl“—'ﬁT)z K y,= (I—z): + 1—=°

ARSI ES. (K5 BI85 FS R T LR
Bilitd.2 . 253870k, Uity 8 B2,

BE2. =y +2y + (22— 1)y=0,

8. «y'+y=0. 4. ay’+ay + (22— 4)y=0.

5. zy'+.(14+ W4(@2 ~1)y=0.

6. (z —n)y"+(.+2)y—4y=0.

IX.8. Gauss Hi2 REILRE AR

(A4z:4+ Bz+C) Z:L+ (Dz+E)_d_?L+ Fy=0

W 4,B,0,D,F iR Y, 0 B2~ 4400, Hi 3 51 E—% 82
#28, #8 Karl Friedrich Gauss(1777— 855) Z H 4B H x4,
BRI BRI T FE 2B 7) Euler (1707-1783),

A 2=z +b, i

(da 22+ 2Aab+ Ba)z + 4B+ Bb + O} 0L 4 (D'z 4 1) 2L

+F'y=0,
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8 a 1O Zff, U *
A2+ Bb4C=0 J 24b+ B= — Aa0,
WU da2 2, R
(z2 —x) +(F +Q) +Ry -0,

Frp P,Q, R B FH. u s
P=0o+p+1, @Q=~—~ Y, BE=qag3,

SWEA 2 BRUTAEX
(#2=2) T 4 (ot B+1)5~ 1194 apy=0, +
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o-8 ¢ oD+, _aa+DBB+TY
) 2o+ 12ag+i 7

ooooooooooooooooooooooooo

’ 1e2eievere , (Fl)rer .+ —1 i
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v - atF e o o,
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M B L B (hypergecmetric series), B LA N EZ
F(a,B,7,2),
B m=1-—7 I, BEABNHIE B cov2y
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a1~y MBS, WEIR TS
y=Ay1+ By..
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yilog z+x Z—FEAREL,

%k o W% B HNIES 1.2, - +,9 Z—. IndLhFR o B g ARSE 1B
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fr 1=y =h, 1 b 1S—TE B M2 . 25X 00 B—Fi A% .
LA — B ZIA SIXT) 9k 0 B0 B SEMTE I 0, — 1, —2,
ey = (A=) 2, JUBENFIR o % B ASERET A BRI AR
~ (= 1) Z—HE 0, ) 1 P B—FRE A, LB — %08, T, B o
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F SIX-5 2 X(b), S22

1 1
y1=xmr\a,l+a—7,l-!a—3,7),
J = F(B,1+B -7, 148-0,—)
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18 0~ B SEHE, B ERECL I RISy LA,

PR Y1 R G WP ZFR R B R || >1 20,

R BA BT R AL ZH .

Bl HBREEZWE,N
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* £ Schlesinger, Einfilhirung in die Theorie dor Ditferentia! — gleichungen,
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xF(1,1,2, —r =log(l4x),
3. 1imit,g_>wF(],,8,],%)=e’,

r2

4. Umitesses7(a, 8,0, — o

Y=sinz,

5. xF(—é—,%,%,zﬂ:sin‘lx.

6. IF(%—, L—i, —x2)=tan—'x,

7. limitg,gorw F(a,,e,_;_:‘}—;%):cosh z,

8. RULEILGIGR T ARER T, (1+o)"+(—2)",
42"~ - x) cos x,e® + 6%, B ZaE A, 3] Gauss, Collected
Works, Vol, 111, p, 127,

1X-9, Legendre i fUAHE

(1—22)y" =2 ¢’ +n{n+1)y=0

Wz n R — % B A R 75 I Bk B 35 4% BUBR Adrien Marie
Legendre (1752—1833) {fif$ 4« T N e A BBt 5 72, »
TR |

FUJH $1X -8 BTHRRE 2 £ S 20 55 25 S, WL 2 8wy
A5 —Gauss HRELIE. SR §1X-5 X HHE SRS EME
% 1 /o ZRERBL, BH R, YA B 1() , g '



232 B ¥ F B E B

_ n(nd1) n(n—2)(n+1)n+3) ,
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B, FR v, BIFER,

g | = [>1, QIR 1 K ¥ 24853 SR BOS KBk
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ik, 35 n BS—FE R, AU o B EA R, YR » B
WARBTRE T v IR v FAHAFEE—HRER,

REARAFELARIE n & —n—1, IS0 2, 2, 40 20+ 45
T H— B, MU KA ARG A T 3K o 6 FUH—BTER, Koy
6 — HBE T (S§1X - 6,1K.7),

% n B—TEABEY, (R 5 & ¥, AR et R R fvp
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B P, BB n#iZ Legendre (R$% ( Legendrean coefficient
of the nth order, JF FIRFZ ¥ (zonal harmonic).

EHE Q, B—AN BB, S E B HE$ (2onal harmonic of

the second kind),

IX-10 Bessel 512 B8dmsih B—BE W2 UHH BT
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27y’ taxy + (2" —n)y=0,
P n (r— TR BL I FE 7Y R3E ZARIBIR SCEAA Friedrich Withelm
Bessel (1784—18406)if34 . (eI LA HE T orbital motion)
Z RS, P Y LR AR BURE N TR A FE 2R L B A
A E1 Bes:el g . |
S IX5 ZJjH: 1(a), FRHFW) Bessel JF7L ZHSIFESE
YR

Y

I P _zt
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6
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_ Y KA
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R g, 30k DA 42) J% Fuler 22 gnrma FH$R. J-, Z
15 —n 2 B J, 2208 n oK, WA
w5 —EEER, T +m) =nt, JUIEUAH

= I
Jn"“ 2”7&! .
FENBZE niRZ Bessel F# ( Bessel’s function of order n ), -
ORI
x? zt b

JO(I)=1———2—2—-+ 24(2! )2 —_ 20(3! )'A +¢ LI

IX.11 Riccati A  [H Riceati {1iF (1676 —1754) B4 BF
Mty s HFL '

dy,
d O,

Hos by0,m BISTHECT, $1X-3 71040 1 252 TURTER, 35 .0, m I
ETR B, NIRRT SR RO 2 + | (E B T RT], SRR —
FHETIDE BRI

Riccati JR22 8 A3 W30, FNSHER R 2T i B Gk Al
BV, R o2, S i R B, UL AR AR AT gy R ok bl

* 98 w2l —ay+gy2 —ron BB Riceati Jif LAR- JeITRIEHBR = =2

yv=ur & AR HREE IR
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B 5 12T, U4 N R Riceati 123, fu

Y~ X+ Xy + X,
£z

FHep X, X, X B/ = ZH B
T dnBam—isiig v, N y=1/24+y, LZB—AHE
Ik

dz
d—+(-X1+2y1X2)Z= - X,
z

BT W ZORBURAR 2. A 2 BN BB 28R % Riceati
FiRz eI v BB dn, HIBE HAR R y=1/24y, %51z 2
— 7SR A F%, T RE VT IR JOCRBUR AR 2.

2 W-BBEHRIFTER s=7(2) + 03(2) 2K, 0
W RBRZPEA, TR

1 1
y—?'*'yJ(x) = m"".’h(a’)

_ a(z)+CB(=)
Y(@)+03(x) *

# Riceati HRZBMIRHD W BB HR (bilinear).

8 R y=2EET g 0 B e E—RR

€ ZBEREPAfE €1y Gy 05, Cy B 91,92,95,9:.  [AFEHE ( double
ratios ) ;2 fiff, §EHEZRIE BB ( bilinear transformation ) 4%, HRIE
&, 1R ¥ 2R TER, BT

¥1,92,95,9:3 = {0,,0,,05,C.} =— B,
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oty 9.0 SRR, R gy (L =1L )
S = L G T

£ TR, SRS 1,0 0B
Il

Y—Ya =c Y2— Y

Y= Ya—Y;
PUTE Ik v A= Prae 3 R DR TD SR WiaT s ekl R

- Ya(Ya— )~y (Y2—¥3)
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5 %y Ky B ZCZAIEUN A o= 20 opmmgey
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BT
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Yy
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1
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2 1°,4°,5° Fi i Ble, T A4 Riceati FrRREITA Bl
WT{HSF JiFe2 ks &0 B R RIA a, B N BN SR s . B
dar, O An—ReBIRS 2, ERIR Riccati FREZ IR, BNIL R ki —ME
BT AR I, S, LI AR ORI 2 B B s
HEINET =, W RH—ZCRRT TR ER D 9% o B e = A5 2, R
MWL B VR TFRORTEZ.

6° HHE L, BR A

1 dz
Yom o
A)Z dt

B i — Riceati JRALLS 8 I H A2

X, j" — (XX, +Xz)—+XX) =0,

B2 K y= of vz C— TR I A RS — Riccati i
Y g2,
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X1, WRBEFZERUTHFE —RFIRIAZMERES
R B o
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iR Ay
(2 , u(z,y,2)=¢
Ky MARTR, W BZARD H FEE 15 P2k %4 (integrable).
81 (2) 5 WML 3 R iR B2 SRS
du du du

—2d ——ai=4b,
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(5) u(z,y,2) =#(%).

F ST (BT EHEA, MIFATER ¢(2) D (H)B(H2Z
111, EH RGBS ELR(5) 2544, WA

- ou u du
(6 fadady;, = =dd.
) et 3 dy+---de=d¢

2 BUERBEE, (5) B8 (42, g

3 d
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Hrpz p BRO)Z—H4EK (8% §11,06), [ (6) P » F(1)
B H R, AA

(8) (%—-,:Jl)dz:dtﬁ.

B Ou (32— p R FREHGBRZBRMARS = X ¢ Z &Y, 7§
Bn 2 R v 2B, RIPTREB PR 6. 350 0u /02— uR Kk u B2
By Zoag, M 2 R, A Oud:— pR (2R u Z—FEPZHE—
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%’ oz "9 Far
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9y = oyoz 2y ay
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— e e
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&
(G- (G5 ] -n(P o)

WO BE A, RSB

A3 -5 osi oy )
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p(Pdx+Qly+Rd Y=du(z,¥,%),
b%: ]

du du ou _
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ou
2 or P 3z
R T
F2

B # (10 RERIRERR O & FE TS

(11) [_a(_%)j K53 ]

9y /"u;z L dz

1% 407035 a3t
ou s O  OU D2 ou s O, Ou 02
('a‘f)zvz“'""‘ﬁﬁx—+‘é? az’ (8—?/.)1/,:'&’&,‘1 3y & 9: oy
SHRE R 2T 45, §108,346 H,
S ()R ES, Al
3P , 9P 3R . 2R 0
B G+ am5r) (5 o 5y)

90 , 32 o= aR . R 92
=R(524+ 32 ) - oGt 5 )
Y H P 2 Q ~ X .
Al R *a‘g;”—“ ~ R ﬁkﬁt:&irfmftﬁhﬁ};@)ﬂ:t%ﬂk.

X-2, MBE §$X-1PURZE—@aian e (3) 2R




244 % % K A OHE in

IR TR A L 2 B SRR
SRR — * B MR B R R4, WUE R ML — &
PR E BRI . TWLRT R RA— 8 g it o
SRR MUR G B, f i T L — R T R P & ¢
BB B it & 2888 B AR SLIN G R IR, ¢ 2R LAk %,
Rb & —ER . BB Z 2T O e %13,
BT 2 5 R MERTRT oh 4 (integrability ), MR T 2
BrE 1, ydrdedy—ydz=0,

)
% 3y o7 | =Y(—1-D+20-0)~y0-2y)=~2y1+2y'=0,

FEBLWI, R TR B F % BT ERN. Ay Bl B2
— YR A TR, 1
yde—ydz=0, k,( ry—2z=9(y).

G, 7%
ydx4zdy—dz=d¢,
én Y2zt zydy—ydz=yd,
MR G Feraky, A
(zy—z)dy=yds,
p ddy=yd¢, L P=cy.

* FAELRERBRZBE EERIES HEEH RRMBN 2 TRAMAD.
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A MRS
xY—2=¢Y,

2 zydr—~zxdy—y*dz=0,

3  adr+ydy—va? 22—y dz=0,

4, (23— y'—2%)dr+ 2rydy 4 222d2=0,

5. RR F(2), 18

(142 cos xdx+ f(2)dy+ (yz—2sin 2)dz=0

WRBTA Rk o Bk, BRI R

X3. %

1P AR R BRI TEA, SRS —Ri4-E 1% o
B B hu e 1 LR B A O B T LR A% UL 8 R KB, B
AEVE B Z, BRI A S R4

MRS, BASEE— RS Z 2P T RIEE L
FRh B OB, AL RBIEA. G P X Q HRE 20
RAEr =z Ry, HinRx0*, B o ML BB "D o 4.
hu 2 R AR

(1) P(z,9)ds +Q(2,y)dy+ R(2)dz=<0
LR, AT RS 2 FE

oP R
2 (5= 5)=0"

I R20,3P [3y-- 3Q/3x =0; #% Plz,y)de+Q(z,y)dy %% =

* o B=) QIR ARAKE - BME © Ry Z-NHFHER.
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Ry ZXE B, B, B(2)dz Ty [R(2)dz 2804, BU(HE
Bidmfe §X-2 788 1 o, dn k) o2 (RER 20588, B = SICib K
BB, a0

dz 4 ay ——nydz 0
y?
WEB T A F, HHRR
F
XL me——=C
Y

BHR A §X-2 S, B —8 50T UL 43 e o, VA EE N
4.
2 WL S % R S — -~ B 8,
B8 BT PECOE W BB B — T 5 R WSS AR, o T b e R
SR 55,
Bl e § <-2 278 4 W, dm y2 42 =u?, RIS AR BE
Wik '
23dx +xdu ~udr=0,
H— 5 RAZRTAEKTS 12 BORRREIRS
x+—:_=c, B =z +y +z =cx.

BE), azdr+y22—22d)~d2=0.
2 (r4yteot+lyde—(x+y+2-1)dy+dz=0,
3. (= +y42)der—rdy—zdz=0,



4. (¥42)dx —xydy-- 22d2 =0,
8. yedr —azdy— (x3442)dr=0,

6, (22— ay2)dz+xrdy+xydz=0,

7. 2xydxr—zdy—ylogy-dz=0,

X4, {RFER W P,Q,R BRIHEREHE MR
— T AR ol 43 — AT N B — B —#R75 KT TR TS
# (§11-2)  FENRBURIR 888 o « K v, WA sk 2 =uryy =vz
T 5 | R e w B v, SRR,

dz =zdutudz, dy=zdv+uodz,

i B 5 RAR 1S
(1) 2(P,du+ Q1dv) + (uPy+ 0@, + Ry )dz =0,
Hrp P,=P(u,v,1), Q:=Q(«,v,1), R, =R{u,v,1),

u vP @+ Ri=x0, I FER R E

P dutQ de dz
_— -=0
uP +29,+ R, + z :

I G AEE A TR a2 i, AR TRk R B IFEA, W 2
BV A BB ksl

WEA wP:+vQ +R =0*ZHi, BLRIGIL 2 G Ji R B
e 1% o fR— 1 —AR F ik o e
L&) Pdu+Q dv=0

(2)

* WBFEAR sP+yQ+2R=0 Zik Ak 7E
xP +y;+zR =21 {(uP1+0vQ1+ R1),
r 7 P QI RZAFKEAL.
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2Ry,
BRI @ede - 2zy+y)dy+ 2y )dz=0.
A z=uy K z=vy, WHGFERSE 6 e

(4 (v +1du4 (u2+1)dv —ﬁ:().
(u+v,(uv—]) Y

HEN §11 -8 Z ek, T NV R TS

f“‘) (v +1)du
(utv)(ur—1)"°

ez v fe—T .
I we RERESRZH T, B ZWEZ, MERTHR S5

o8, Nz,
(%) v 1 uv—1
f (uv-—l - u+v)du—log wtv

YRR R ()P — B RIS i (4 L8

yuv—y
%u-+v

BENE y T KHT-5 8, T 5%
rz—1y>
x4z

gE2.
2(x 4 22y — Y )dx +2(2zy + y? —22)dy — (22 4+ ¥2) (2 + ¥) I2=0,
Pz 2P +yQ+2R=0, #mAy z=uz,y=vz, WA G FBE
— W I
(w24 2uv —v)du+ (v 4+ 2uv—u?)dv=0
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FEFET A, (BIEFEK, $2(SIT 1)1 J(uM +oN), B 1/(w +0"){u+v)
T—HE SRR, BN, 03

w4 2uv ~v? 33 Quy — u? dv—0
(ui+v2)(u+v) (w242, (utv)

I ROOHRY— 1L -, M 2k L, WG

j‘f") w2k 2uy 2 _ ) 2u 1 —-logu2+v2
(u4+v1-)(u+v, ,, wlitv?:  u4v u+v

(%)

TN B RSB (0)X e i 2L (5, 218

u 4+
u+v

Y 2 FeX 57 58, 1%

z2+y? _
xz+yz

8, (*—y2)dz+ (224 x2)dy 4+ (22 +2y)dz =0,

4. 2(xy+az dz+{y*+2yz— 2?)dy—~ (24 y*)dz =0,

5. (y+2)d -+ (2—2)dy—(z+y)dz=

6. ayde— (22 +y?+222)dy 4 yzdz =0,

T. (P4yz+22)de+ (224 x2422)dy+ (224 2y +9%)dz=0.

8. (2%y—y'—yiz)dz+ (zy? =22 —28)dy+ (1 y2+a"y)dz=

9. ¥Eh (1)E(2) ZBR, MBS 72 Pdr +Qdy + Rdz=0 fu§
F52k, H 2P +yQ+2R>0 8%, 2P + yQ+zR F—H 3 A,

10. &% /#¢ Pdz+Qdy+ Rdz=0 & R B u(x,9,2) =c 75|
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B, M u(z,y,2) BERZHXK, K& P +yQ0+2R=0;, LR PRK
HoE,

X5 ZEREULZE2HMOIFE AR
¢} Pdz 4 Qdy+ BRdz+ Sdt =0

B, T BRI E— B BB B B B B, A =,
¥,2,¢ HEBUR TR, MRS Z 108

@ oG-SR ) (5 - 52) -,

@ (- E)es( (32
@ (2T P
® A% =) 2)ea(32- )0

BB PRI SR, BYL P, - Q, R HEXFE(2), (3), (4)
HREGARI, 175 (5) 15 8 PR BILLIS , B A LAIRBIEALE
SEEAERAL,

EHEAH n R, BT G20t R BRI » BRR
PRI 2 M ARR; S 2, B2 RS B nin—1) x
(n—2)/3) . BAEUEHEPRES (n—1)(n—2)/2 BB B,

SV, MR TR IR FeAb . B PR, BR R
& nBUEHBRII M ET IR A S8 s A BN
AR B TE R B B Z— B S B S R T RN S 2
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BHCR R W B SR s — B ¢, TR B
YR M sy, WA RE SRR, BT R H s
I, HpREA G EHRHER NI B MELS QAR
n—2 Y 6, LA n—1 BB, LUTFRTURE SU7%
HRmILErE,
BE 1, 2(y+2de+e(t—2)dy+y(a—t)dz4y(y+2)dt=0,
iy Rz BuM. kK%
z2+yt=1(y,2).
RILHA, B EUR D FRRE, A
(ty+22)(dy+dz) = (y+2)d$,
e d(dy+dz) = (y+2)d¢.
BENA—BZEB8R Y2, ZHF, TG GX-2) B2, BF—
SRZHEHERN 1/ (y+2) ¢, # KRS
d=c(y+2).
IR
2z Yl=c({y+2).
TR X3 R X4 24k R 0EA A,
Blan W2 H FUFHERE, 4

r=ut, Y=vt, 2Z=uwi,

WERR B EE R IEA AR

(6) w(s+w)du+w(l-u)dvtv(u—1)dw +%§\=0’

(o4 w)(uw+v)
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fmil dv fi dw s B S0RgcE

w(l—u)=w-—-wautov—v=04+w— (uw+v)

)3
v(u-~D=w—=vtuw—uw=ulvtw)—(uw+v),
U 6T
wdwtdv+udw doddw | di
- - + =0,
ww v vt w t
K%
t(uw +v) —c
vhw
LI
zz+yi=c(y+2).

2. ztdx +ztdy+ytdz+ (2 +1) (22 4+ 2y2)dt =0,
3. (yt—yz—zt)dz+ (x4 1) (x+2)dy+ (2 +1)(y+t)dz
' +(z2—2y—y2)di=0,
4. (y+z—t)de—(z+2c—t)dy— (z~2y+t)dz
* +(x—y+2)dt=0.
X6, RORAFZR HFE Pir+Qdy+Rdz=0 L f8ili
A VL RE A Z W, ANE SR
u(z,y,2)=¢
ZBR . BREAREAZMEY, FAETRBHIEE AR 'S
2y BTNEE—AEERRR A ¢(=,9,2) =0 3, PIHKX g —B8S
RSB A B B IRA RS e~ AW
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Z R TT R BE Y A, BN R A SRR s 2 — 2 D B R
IR, QTR H— B TR S Bl 2 B, s d
F—TEFEBZER. 582 R FRE L (1550, 25 8
HORRE, BB NI,

B, ydztzdy—(z+y+e)dz=0.

AEFBRFREH AT R Z BHEER L I 2 +y+2

=0, A N2 h 728813
ydz 4 2dy=0, HIRE zy=c.
BR—R z+y+2=0,
{ 2Y=c.
I & € z2+y=0, WENZHRRE yizr+2dy—2d2=0,I B 1§
2ry—2=c, i X4G— % |
z+y=0,

X7, BEWMR —=ThE
1y : u'z,y,2)=e , .
RE=HEEMA— i, WETAFBMZE 8. o (2,9,2) Bk
T2 — 5, RUE RS S B A L T 2 B 5 ) R, B AR L B TR
#/X '

du- OJu Ju
Pr’ Oy’ o

FEREBZAE. B (L) BARES 228 i
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(2) Pdx+ Qdy 4+ Rdz=9
ZIBRR, P §X 01 4y Ou [0, 0u f3y, 0u 3z EIEK A P,Q, R BILM,
WAL (1) TS — 808, Biihs i B R P, Q, B 1 Bk
ZAGIRELD). B NBTaR R —IR, R, BB P, Q, R B
HARWR S, FE0IR A, 82,9, 2)18 P,Q, R %4 Effl. k=%
VIR S 3 B — AR R BRSE B — AU, PR (1)
B(2) ZB Rk, BTN RA TR F: AR AN —
B, A L YR —Bie B — . (1) 7 — kil , BIEF
IREES A (integral surface) 25 #8, HAE 45 Wikt 2 288, T 8
W HRIER BT 2RI,
AR 2T, 1 2 B 1%

(3) y(#,y,2)=0
J5— B Z R, R —ER , B2 5 R MR He B

I 12

9z’ 9y’ 3z
SR, BWEEBRTR P, Q, R 16852 i & Fe B, SR AE i
() ZH—RR, ENEH ZHR, — B —Bs B (DT
EZHAR. 2 RO ATMESR, DREZRKG) L&~ EER
B HB—MR. REEZEBB B HRE— R XERP—F
FH—R(3), b Z B P 4l 5 2, RITR B8 BIERE
B (3) bz —HkfigR. A A8, BA TR, e FT iR Ay 2 56—
BB, B SR (2) e & 2 AR, B R IR P BB Y W —
HIREIT. Bidn §X-6 hREZM, JyFE o +y+2=0 Bkl
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xy=c BN ZHE R, RFTRBEE «+y=0 Bty
1A (hyperbolic paraboloids)2xy —2?=c iR 12 2% phig.

SCERYRE AT R 2 2, BT R, T SR fE—
FERSBICZ B o2 2 AR, 5 08 ML SR O TR R BT A o 2 oy
R,

X-8. |BE wRHAHR

Pdx+Qdy+Rdz=0
AT R & Yebk, AE AR 2 fE kb, FOR TR B — AR
RZMEX-2).

SRR R P, AL WTOALA , A — A WRAETE, Ju
3 SRR AR RS, AP BUBZ, (R T A AN B RS
(§X-3).

S8 B — AL F A8, B — B TR TR (§X-3),

fn P,Q k& B SEIKBLHERR, QIRBZ I L8 R
BB B—RF—E— RS H R Z (5K .4),

Y TS A SB UM ARS SRS — BT UG B
(§X-3),

AR M R BR A, R IR TR, I BB B 2 R
H(§X-6),

& n RN —2 BB H R0 A TR 2 e, MR
RRREPFORR n— 1 H—RERA HE(5X-5),

R — B2 B oA, M n=3 Fyek b B 4ath
.
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#® 7 H B E R

BER T A1 B VI 94, kR AR
Bml. (y+2)dz+ (z42)dy+ (z+y)dz=0.

2.
3.

@ T o oon b

10.
11,
12,
13.
14.
15.
16.

(z+1)(adz +ydy) — (2 +y*)dz=0.
(z+y2 4234+ 1)dz + 2ydy + 22d2=0.
(y+a)dz+2dy— (y+a)dz=0,
(y+z)dx+dy4dz=0. ‘
2zdz+dy+ (22°2 + 202+ 2224+ 1)dz=0,
(2e+y - 2z2)dz +22ydy +x dz—dt =0,

o zzdy—yrdr 4z dz=0.

z(y—1)(z—1)dz + y(z2—1)(z—-1)dy
+2(z—1)(y~1)dz=0.

(y-z)dx+2(§:+3y—2)dy-—2(x+2y)dz=0.

t(y z)dx+4(y+2+1)dy 4 tdz—(y+2)dt =0,

2(y + 2)dz+z(i~2)dy+y(z~t)de + y(y+2)dt=0.

(92 —zyz)dz + (2z~zy2)dy + (2y—2y2)dz =0,

(ly—k2)d s+ (he—lz)dy + (bz—hy)dz=0.

y:dx—xtdy+xylogx-dz—xylogy-dt:O,

(7' +2' + t')dz — 4 (a2t + 21)dy .
~4(2 9t 1 22°)dz — 4(2ys +203) 2t = 0.
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bh or 5 2 M
XI-1, RREEAE &F » Mt ~BEs iaETs
TR AR T 05 R SR R AT LA A,
) :_g)\-;‘ﬁﬁ?\ n=222PE . AR
(1) £1l(x)m, (9)pr 1]=9,
(2) FL(®Ymps (915 £]=06,

BROROPZ 2 ZURRBRAHKNR B m R mbr, v Z
a@%&ﬁiﬁﬂcﬁﬁﬁﬂﬁimﬁ r Bo, Bt BIEEH, mypyr,o HER
HEFBER. RIESHRZHD, BAT S TR B 58
R R TR E MBI A B e — B2 B
R LPWE LIS b, Sl B R — R R T B
B, S RBEA —~BIERBZMS R, k(D2 BX
s » K BAGR :

(3 Fsl(2)me 5 (F)rt »,¥]=0,

(4) ) Fl(@)mt 5 (D)t y8)=0,
(p.+2) R . fp-kﬂ[(x>7l’lfi'p’(y)r+pat‘]=0.

* REEMIER R EZ AR n B e 2 6.
o (%N
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BEAAH p+2 BHR, lRIEN « RIFEZ p+m BHX—H
Wk AR T BN E TR BB AR B R P i & 3%
BZNBiES—EE. BNAEHER K (2) X (p+2) 25454, lni5]
AR F R, = 230 I R 238 i —I R st R R 5 R —
B KRB, BRI B2 B PR & R B — 5
e SET & 2 TARRNS—E & v Z 5 R, RIS 608 v ZAEHRA),
S - 4 = ZH R, B REER . m> 0,k v ZBMPET
B A #5, ltrh 9 B TR A b B He A F Bl A HAR
MBSL, ST B Z IR AR = Sy ZHRAS R (2) BIERIES
RZFELHEZ. BN TEPRVZ,

fukifE v REERDOK 2, B ER T, R R TRE .

Btz &y A SR EEARBNZRETR c Ry Z
BRADEQBFIRZ—(SEFEMRA K PURZ,

Wik = RILHRANE v RRHEAFHRLEHS S RFRA

* 0 m=0 5] HBY B4 A, XEFARS, B —HBTHRIETE « R
HEFER R FTEE S L TERIRZ TRIRR AR -HGR

d2x dz dly
A =0 adudl 2V =0
T + By B Ud‘ +Dd‘_‘

B#, Xk 4,B,C,D HRRR. KB HEL AT JIS

a2z dsy _
G *Pa =%

d2x

M = IR T O oy MERAREL FRE Y 2 B2 FRAZRITHR
BRI B RZ AR R SAREERRE.
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B T, R BLA AR 5 R 2B R b 2 BT 2 AW B, HE 8D
SEIRIL A AR Au D E R 5 A 2 AR M), VRS Bz R
B AR BB K,

X1-2. BREFESEE IRASROBERBTHER,TE
FiniEnREE A 52, Blan 5 FLAL

LSy
AR
(1) (D4 1)z~Dy=cost,
(2) (D?43)2— (D + 1)y =e¥,
Wi D=d/dt. R()Z8 5,15
(3) (D24 DYz—D3y= —sin¢,

A 3U% =, Dz, D%z 153, AR MBS, 5 RiT. BEAA
HR(2) R (3) 245, i
(4) (P34 3DYz— (D4 D)y =2¢%,
(5) (D84 D3)z— Dy = —cos ¢.
EANSEHBEE SCTHE XA ZNE «, Dz, D%, D'z, It
—8x(1),1x(2),1x(4), -1 x (O 2 RENZ, 3
(6) - (D3—-D?4D—1)y=38¢*~2cost,
BB E v Z—2BiH KR, BRI,
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GRAE R IR R, BN (6) 3R am oy w4 (1) SR 2)if his A,
BN B EOH T2, M (3)8 D e LR, (5)8 D
Fe (D) ZAAL TN D Fe(2) 285 T i L aR2 152 B 9% R
B (D +1)3R(2)Mk (D24 3)e (1) A% 4t (0 HIIS(1) R (2) Fhz
D RICEFER UL 2 1058, M RER UL T 1T % = 2R3
M. JnPFiRE Y R TR B A AR, REN 2 = 2R, S TN
TGS KEHE D S 208 Fe RN, 5 S 2 6 R SRR
TE W e BN Z 1 Rl 1 (1) U 2) 2082, B 21 B R
Z G LT IRERALGIRZ D 3 BARGE A AT, A
HRZ ACKUERE, fn TR, 1 RAER, S48 (DR B v,
en s |

D 41 -D D 41 cos ¢
D243 —(D+1) N D343 %
ey |
6) (D8—D*4D~1)y=3e#—2 cost,

HAMFTHEBE Y=c+c,sint$czcost.
HORME SRS G, T NBRHE Ve ac® 4 bising &+ cheost, BIEAE 9 fR
1(6)*, }kﬁaz g.,b:: -%—.’c z.;_; '&

&P Y =c,¢' 4 ¢, sin {403 cos £+ %e”-l-—}t sin t+%tcos :
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Tk xR, TR y (A (D ER(2)4%, BRAAR,
TS E y ZIEBRXZ M — 2 ZPESRE,

1D 41 —D D cos ¢
z=| -

D+3 —(D+1) D41 ¢t l
gn
tg) (L3—D?4+D—1)xr=2¢*+sint—cost, +

STHE) 24D
I‘ ’ . r 2 -:t 1

(D z=c,/c"+¢, sintte; cost+ge +—2-tcos t,

P BRR (T P R BOE I T AR ST, WA 2 RS s D R
(9) {CA SR = FAe s —, TR IR B G 2, IRk c;=%;1,

v 1 3 ,_1 1
¢y =5 (G=ea) +1, 04 =g (c2tes) +.

[& ST S s 5

* KBS R W BN AN BRI HE . BWEZ, uR(DOFRZ v RA
(1) ¥ AR~ R R RAA ), HIER — R . BRI R TE
TR, REMXEES S - HBERR. R Ry AZ—HELERAMR 0
e R B R EARE AL LR » RS, KRR v 2, FBH(2) B RE
(LHEFRZ HEML .

¥ RHSERE, AR R~ BR RO R, SR AR AW
MLy O HWABRSHAFLHER. HIE » GRERES » AR RRTETRR
BZEW, 85 LA RM .
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42 =2¢,6"+ (2, ~234 3)sint + (2¢,+2c3+ 1)cost

+%e2‘+2t cosd,
‘ . 3 2‘ 1 .
y=cetteysinttc; cost+—ge +-2—t (sint+cost).

d
3—d%+ 3z 1 2y=¢t,
gal

4x—3—‘—il+3y=3t_
dit
d’y dx _
X% @ e
2.
dzx dy _
d’z .
—d—r—3x—4j—_—.smt,
3.
dy _
i tx+y=cosi,
dx dy .
EF—W-Fx—y:sm wl,
4.

wdxr dy .
2w+ —3}- +¥Y= 0.
X1-3, —RFAEE wHEEE LT ANXREERSE
BE N — SRR (EAMEREOARBEEB SN
I, (0P R iR 5 R ICRERE RS » BRERE S 2 B 1), R 5 RNE
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de_ Pz,
dt  R(z,y,t)’

1)
dy _ Qz,y,?)
dt  E(z,y,t)°
SXY1 5B R - METE AT RO, AR mT MRy tor Bn
RGZ, AR RIOERE B, EASAUCE D) R RBBZ
.

d
@) x__dy=dt.

P Q@ R

VY AR —EASRS T, T EEE R Q) W, B
F— N ILRR S, W55 -8 5 RN H Pl dz/P=dy/Q b,
HRAABE ¢, R LA E 2, QAR X, B4R

(3) u(z,y)=c;.
LBV TR, P kS
4) v(y,t)=c2

ZH—HFRK, A (3) () RBER T % 27,
EE BT 2R s (1) B 2) 50 87 S s mi
A AH AT EF o

z=f(2,c.,05), y=9(2,¢5,¢;)
HBAR WA KRG BURE
u(z,y,t)==c;, vlz,y,t)=c¢,

I BAF R v K v BHEE— 2T AU §)ITT-1
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4
b (u,v) =8,
A (1) T2 Z— 4,00 ¢ BT Z v K& o° 22—t

CE1. dz_dy_dt

yt tx zy *

R Y BIERRZHFE, G u =2"-y"=c,.

RIS L T 7, 1% o = ¥~ =c,,

C FIH KW T 7S, WS V—2?=c ML WA =8, B
PRI ).

2 B 1EH G, RS (3) &, BN 1)
Zy W oy R—EEB 2R — B8 Bldn = Wit (3) RIFH FiLh e
Ky ZRERZ. M2 JMCA dy/Q=dt /R, NS 15 v,t B
o X B RN 2 IER
() w(y,t,e. )=c;,

BORA(S) R OB)M AT BGEMR. AR5z s AUKEY = &
y R ZAAREZ. 2R

u(x’y)=ch w(‘y,t)u)=cg.

i3 = ic—=iy‘; &%=01.

2,x=c,y; lﬁ

dy__d

TR BN c ydy=1ds:



L IR VA R 235

(54 e yi—t2=c,, Bl zy—1i2=¢,,
Rmm
x—c1y =90, ay—ti=ec,. .
3° EHRER T RFFRETRR Ma,y, ), 6 (2,9,0),v(x, Y, i 4 E
AN OF R FRZEH:

P Q R T APt1uQ+vE °
(2) R yg MG 2 — A, 5 e —w 7 2 5 F2,
(b) T 53 H R M1 il

Mda: + [L]dy+ V]dt . )de'i' pzflg/ + V‘zdt
MP 4@+ R MP+u Qv B

C R HR.
(¢) \P +pQ+vR FIENEE, FIFE Mz t pdy +vdt=0 LFEHAT
WAL (§X-1).

2 b3 30— R SR AR BIOR R & & — AT 3, U s
k3211 3T DS
BES. dz _dy _di

Yy x 14

J:0E 5]



165 @ 7 5" U @R

A ‘ =1, p=—1, v=0,
H— (z—y)t=cs
B LURAS, (A S 4th B PO AN ST
BE4s. dz _dy ds

4y %ay  (z+y)t

A n=1lp =1, v=0, Lr=1, p==-1, vy=0,

dz 4 dy de—dy 1 1
\ = M = —
Sk (x+y)2 (z—y)?’ b T4y  x—y o1
1] 2y =c (23~ y2).
ﬁﬂl}, dx+d.f! _ dl . {ik x+y=c“t.

(x+y)- (z+y)t’
28 5. dz dy dt

cy —bt T di—cx :?)x-—ay ‘

A r=a, p=b, v=c, B4 2P +p@+vR=0,
c.adx+0dy +edt =0) f ax+iy Fet=c,,

(fiﬂt,'ﬁ' A=x, p=Y, v.-—:t,ﬁl]ﬁ‘
zdz+ydy +idt =0, fif 2?4y +i2=¢,,

de _ dy _dt 7 dx _dy= dt

T y+l =41 ¢ T~y 14

g, 4z _dy _ _dt 9, _ dv __ dy _ dt
yt xt  x+y’ 22—y ' —¢2  Oay 2zt




Box o8 oM 2067

1 de  _ dy at
T alyyteyt .c3+J2~—:rt (z+y)t°

19, f=x___ 4y de
y3x—2x* 2yf—-xy  Yt(xP—yP) "

13 ____(th o (Z:I,{ o _dt
x2(y1—12)  y(i—a, t(a?—y)

14, G _ 4y _ dt
yi—12 —BxY—zy Sxiy+tar®

15. edz _ dy _ dt
Ty g4t y—t°

6 de  dy _dt
at(zy +12) —yllay +¢2) 2%

XI-4. ﬁﬁ]ﬁgﬁ P(x,y,2)*,@(x,9,2) & R(x,9,2) FiRE
ﬂ}?ﬂi@—@ﬁ(x’y,z)ZiﬁﬁZ:{Eﬁﬁ:ﬁt:ﬁﬁ?ﬁaﬁﬁﬁﬁ?ﬁ H

FRBRCRHKT) LA R - "é’ S i

e BIT—508, EIR P, Q, R Pt ilB 3 ML ek B S
BB RIER w(a%2) =c1v(1,9,7) =c, LI BAR BT
BT WS 2, BT E R — WA R, 77 i W
— B YT e M K.

FiAr bt e 2 5S40 FRBIT U, T 4 i e Rz i TR A
FEeust, % w(z,y,2) =1 K v(z,¥,2) =c, Bl 2R W %

* HNDR - BARR 2z AR 2,1,



€8 # ¥ HF B & A

BIFNARAREL (u,0) =a & y(u,0)=b,3rh ¢ & ¢ FHHEHRR
ZIUNSTREL A w v K. 9B SXT-3 2B RO, O m LR A
Ay, Bildo §XY-3, 72580 3 2R ihERTIRS [ fEfR =2~y =c K7BW
T4y — 2 =0 ZAZER, WA AR W i LR 22 —yz=c1 KRBk
b TR e .

15 §XT b, AR 52003 L Pde + Qdy + Rdz =0 2 f18 —
B, A8 0 1 A g R RGEIR P, Q, R TE LB

BRI, ticn T 20— T2 R P+ Qi+ Rz 2

RN TS, AR G P, Q) R B 6T R A2 HEELSX 1,
(8)Ju Jyof ety P+ 7y -+ Rdz= 0 27— s 1, il 66 V7R
Wit AT . - 0 =2 R RS T
KA, b, B vedo +cady + 29ds - O AT 2z =c, WEA
SXI-3, 148 1, SH AL 22— 92 =ey ] 92 ==, AIZEZ M
ISR =yz=c PTIEZE, ZH atdz +y=dy +ryde=0 i@ &
SERRAA LI O om ey =0 e ay—#=c, Fider 2 gk
(§X1-3, 9040 2 ) A TR L TE R, SR LSBT ot — 1t
T £ (2,9,2) =0 BLRICERBRZ, ML T, MIbpr At
1SR

dxr dy _ dz
T
9x 93y 3z



Wmow 72 M 269

BAEL, kEpmik ot +yr+2t=c 2R,
2. SRERIGHR @2+ 92 F et =cx ZIEA R,
3. SRA P 2T (central quadrics & ke + ky? + I =c
LR B
4. RUEEYE IR vy =2 ZIEZZHRER,
5. RIS HPIG IR 22+ y2 +ez=0 ZFZEHL.
6. SREUHEG (circular cones)ff 22 +y2 4 o2 =0 22 hER,
7. REEARSYI I vz + 22 b ay =c 2R HTG,
XI:5. 2BWTARR FATTOE BB HLG0 H B
P.dz 4 Qidy+Rydz=0,
%Pgdx+dey+R2dz=0

1)

LR, REFAWMBTER R MRER, RS, 5
FFZFF T
(1) HfE—HF ”%?ubu_A“ﬁRFB'Z{%f#[iﬁX—l, G WE
Wa5IE I L DR R R85,
fm (1) PER—HRER AT ORI Z 00, AR
& Te—BtER $(2,9,2) =01 () B B—H BT R, BATS
JH §X+6 ZJrik, B ¢(2,,2) = o BIR e Z B 063 1 44 57 it
TR ZH RN ()#Z i,
(DR HE, H U REA L A ISR

d d z
(2) z _4y _dz



270 @ v b B W &
2N, Hp P=QiR,— QoR1, @ =R1P,—R,Py,R=P1Q,— P01 &
WER T §X1-3 X ik,

T AT ARG AL, RITTIRER B 2—, o 2 K, B B T
AR

dx__P
{da ==
(3)
4y _ Q@
dz RrR®

§X1-1 A T RETHR .
X1-6. %ﬁﬁﬁ?‘iﬁﬁﬁma—ﬁﬁﬁfﬁﬁ BAE—AE—E
REE S 8 5 AR, Ee N B R R AR A

a™y dy dar-'1
(H W’r=f( Y= dc’ )Tiziz_{*).
5 RS

dy d“y a1y

Y= d y Y= d 29 Y [ b v = dz"1 »

—InFENAE §IX -1 spEr R, B (1) wHCL » B —4R 5 FEAT i
ZAL

d
Te =
2y

(2) ‘ az =Ygy
i?!n-—l

2 =1@,9,91 + * *yYa).



Mo F o2 4 Zil

BOIS 2, U F 7
dy _
T HY=0
B plip il
d d
dZ ""yl’ d!::l = _y,
ds _dy _dyy
o 1 'y -y

#ilE), hi&RE, A
| V+yt=c1?, B y.=vei’ =y,
s
C Jo—g
REHD B .

=dx.

sin“l-g—=x+c,, B y=c,sin(z+tc,),
1

BRILLZ i, — UL PR » B2, &% » REREK,
TR RS L — AR (RS RESIERE]) BB Emtz
B B Blin §X1.2 X H R WRER «1 =dz /di TEF i

dr

——=2,

dt

dy

at =z +zx—cost,
ﬁ=z1—2z+y+e3‘—cost-

di



$72 B F B2 A

XI.7. |RE MWMESHEWBERBZRBERHS BTN
SR = H R BT RGO E SRR 2R E, U S
— R H—EA e AN 1k, AR R R B R IR
TR R AT PR RGN 5 O 3G 1 A3 B e BT
FSACA L i R AT B, B R — A 5 7 R
&Y — BB LA, SAE N VAR, SR B, — e S BT B
fE 2, du QIS e L SURA T 22 — RN B EMRA
T A TR R B L R (§XT- 1),

HEAETPR, RERRREA, SRR AR B L O R, ER
fifi 55 (§X1.:),

5 PR — AR AT VR PR R Bk (§X1-3),

O BB 23 T RE 2T ol B — A R
L, (il §XT-1 B §X18 2 i) LLHE i (§X 1.5,
Or—ERE A B > — B S R B — 1 — R 2 5 R
ALy (R §X18 2488k 2 % W] (§XI-6),
' HEMP IR E—RESR, WA BN, RS R, TAZY
#11,2,3 X4 @ndtpi,

Gl ERZPERZ R, BFE ) ZEH, DR 0y
305 ) BUK 23 i o 2 £, BRSR LR,

2. FHEMESGZUS, E—VEED, TiteE 2R
Z RIS LB, BRI R AR,

8. —HEERZTHZEMGED, 5T EES S1R5 0
Z BRI A, L5 AN B B O 2SR, L0 Bam R TR



L v R € : 273

BE, TR TR 2 i LR o BT, VKR v) ZITH IR
S o (2, iR B L O TR,

LR B A sk 48 Pyr 2551 Iy O BEZHIE, U
R FER

dx x dly _ Yy
a0 g i

Wy P=k"r.]

4. TERHES ZBIHLIRH  repulsive force ), iR HED)
T,

5. AR LA —IH B2 BEREE (solid of revolution) R
sy AR S, SRR 3 (engular velocity ) RAMRIEIR
BN B did Rt (instantaneous axis of rotation) i1,

Ui A B S 22, TEAE— IR, BRI GRS 548 (momental
ellipsoid ) ZE e BRI 4, B, C, 203 LS BAE S = b

Y G EIER P2y, M Euler 5,75
4% 4 (0 a)gr=0,
A%%-—(C—A)rp:(),
e =0,

ER B=44.]
6. —EBEEEE L AR ERATE— 2R b S At WS A 4T



ar4 @F %R E R

ZHHNSL B, R IR, FREEB RS, R H S B A
L—Fr R BT RE Z RS,

T, —PE 2R E (charged partical) )t =0 IRTE =y 28 A
NPT B, BLE B — M o ®PPTI 8 B (strength) 18 X 29936
% (uniform electric field ) 22fffH, XF—R = #2725l 17
(uniform magnetic force) H ZAEM, &% RIUE BZIEER, (R £
KRN

dlz dy
m e —-eX——-eHW,

dy _ dz
T gy

Bz mye, X, H ¥R 8. (H. Bateman, ({43 4 F2. ]



B 1+ Z ®H
B ® o K B

X1l.1. SEREHZESEY RS iRTheMERTER
WAL BB B R ROk 2. A EFT RIRPETE.

RH—EERBER B 23R, £ O REDE =0 &, ik
B2 LS
(M (z—a)?+(y—8)2+2'=R,
Kb o & b BBIETHEL

BNz By BEES, 8

oz oz ;L 9% 0%

% oy D e ey oy

RDEAR = Ry 2645

(2) z—a+zp=0,
&) y~b+2g=0.
#(1),(2), O)PifEk o R bl e ‘
4) 2+ +1)=R?

BRmERFEB) BT, KL, (DS (4) 2R,

(275)



S B TR S R R

LREZ, WH-QAREET R BRI

1 b(z,Y,2,a,0)=09,
0 2 BB, I EREBR = Ky ZHm1%

, 29 26
(2) 'a?'*'l’—a—z—-(),

’ 29 2¢
3" \E)J+ q-aT_O.
ENAEESRAFTEMNT X o RO IEIBEZER
4" f(z,9,2,p,9) =0,

F— Tl — S H AR, AL ) 15 3L AT L.

o S B £ 2 PR b 2 IS AR T R, MIBRRR AT 5 b
ST HFLY BRI, B A 8 R 2R
B TR, Bl , B |

(5) azt+ byt +ezi=1.
REBR 2 By 28558, E

(6) az}czp:(),
() by + czg =0,

BEANAEE=ZBHE, NARRUAZIEI: 0,b,c = FH, ﬂﬁﬁ*i
B, RO BR 2 2889, F

(8) a+c(zr4 p?) =0,
#(5),(6),(7), BBk a,b,c,13



® ® F H B8 271

x’l y? ~ __1
z ] zp 0

=0,
0 Y zg 0

1 0 zedp® Q)
(9) zzr+api—2p=0,
EBRDOYBEHBZ—a .
fnR(6) KB v Z s imifs

(8") cz8 4 cpg="0;
2, R (5),(6), 7Y, (8) % a,6,0, Tifk
(9) 254 pg=0,

BB 5) BB~ A iFe. Bk (7) MRy Z6am

(8) bye(zt 49 )=0,
f(5),(6),(7), (8" a,b,¢, Tith
9" yzt+yq* —2¢=0,

B R—LA(5) B B BB Rt

(99, (9), (9 =R B B S, FAREFERARND . #=
KT ABBR LMD H . |

EERE 68 RIS B, TS 2 — 8RS 5 B P A
B2 k.

£ By — R B B R B 3 R P (B R T — SR T R,



278 ® T R AB

BEANMRRERE—E—RIRHP T RZREBRB/ELZME
BERBUHR, OE RS H R Z R, RS R,
. WA—HE—Ik X R R, M A RS A A S R

SCZAETRR. MIERSE R, RIBIR S BB B Z45 — X, UER

B R, SOR A B A% = WX, d 2 By BE—K,
B v WX, B BB R R

TR T 2, B NTURNE —FEBCRG—M— M n 48
W5 ke, NBLEIRELHEAR n(n+3) /2 B TR
BB 2 Fon4 1 28820,

KU FREHRBEEB DI, Hb a,b,c,f,9 BITHS
MEATETR.

BEL. (z—a)’+(y—a)?422=p

2. (z—a)’+ (y—b)+22=a2,

8. z=az+lyt valtbe, 4. z=(z+a)(y+b),

5. (z—a)?4+(y—b)2+(z—c)’=f,

6. z=ax+by+czy, T. az*4by?+ez2+29x42fy=1,

X11-2. ZEREMZFEEHR 1£486F, BEAAFREER O
90 ey B A0 R B B T B R LT 2R B B2, B\ i
R PR 2 IS,

1P Wu Ro 58 2,9,2 LREMES. B AURER
(1 b(u,v)=0

B ¢(u,0) T u Ko Z2—EEEE. REMN 2z Ry 2%



W& s h B 279

&, A
2) 20 (e 52)+ o ot 58) =0,
(3) *g:(ay*"gf )+ 2?(3 +gi9)_°-

(DR (S)hEGE ¢, LIS 96 /0u & 96/0v ZHERPER, Hd
BB ZRBITARXBE, T URE 2, i

ou ou ou ou
Frl = Y L P
. =O’
» o -7 ov
wtw? Byt et
Ep
i |
R ou  Ju Qv du ou ou
2 9y ox oz dy  ar
P= s Q= s R =
EIRYS R LY % o
% 3y 2: % Er

KR 4) PHEREER 1) ZEETHR, EARIERE
BB —E—REERBMIARE. iR —RHS R
B — G, PR ER B X RPAR TS (ERPI S
HER Bz T IR SR D), *

* PAAERHER R—GTERAD HRZER ST-OMEEe.




280 ‘ £ T )

2 FuRloBz,y,z ZHEMHEER LG

. (5) f[z,y,z,¢(u),¢(v)]=0,

Horh f H—B i B, ¢ My JS N TREE B B A KR, B
%

(6) ' %{:'* gfp+ af¢(u)( g’“ +—-—p)

f ‘f’ (v )(——-""‘au’ P) 9,

aff
7 _f- f aj Fe ou %
P 3y Tt ¢“)(y+a.zq)

L (3 +2a)o.

(65T BIATIRE R &' (%), v (0), 404 FHEE W Iy By M EE
B S (w), 9 (v, (u), ' (0), sk (6) B (T) 28450 T U =M Pr
FRAAA 2 2 AREER ST A 5 @7 (w) Ry (v), BAAHHELS
1B, SR A B A AT TR 0, 1B A TR, SRR R
HRAH 2 LEMHRRWHE S ¢ (DR (v), KSZ, BA
A SRR, Rk BB S, HA R S,
R R, T AR B S AR A TR

BB S RASHERIE, TN TS $(0),p(0), ¢'(w),
¥ (9), 9" (), " (o) ERNRIGZ AT R &2, R % f=w—[o(v.
+y¢(0)]=0,1f w 8 =,y,2 Z—B. 5 B, {



i % & K B 281
B 2ea[e(Ze Ba) o (3e 2)]-o

”"’+az ~[re(G )G )]

BER G RME S ¢ (u) By ()R & $(w Sy (v), KRBT R
B =WERPISEATEE 2 (w), 87(w),y (0)y"(v), BhI4HEE
A QG HEZ RS R, MRk —E RS R
MUSHRBBIEEER S Ry Zw=>0)+y(v) BRIEEHHK, *

SRAE T 05K G B 1 R 20 R

V1. dzty+z, 2®+y2422)=0,

A rtytr=u,22+y 422 =0, QI 6(u,v) =0,

RES %
%ﬁ(1+p)+?i(2x+2zp):0,
A av
g”r1+q)+—-(2y+2zq) =0,
L p)ytan) - (40 (+22) =0,
ep (y—z)¢p+(2—z)q=z,—y.

* BIAER O (u)yd () ¥ (o) ¥V (NETRELE, MR TWEATIRE.
BERGHBAR et SRER HORRZET FENBB LS5 S TER X

BARB Rr+ 33+ D=V, 1§ B8, 857 Ty 2,02 007 2 5, SSETM WM
FLIERRETE —ERATHTEEURRZ BERE.



‘82 % &> F B B B

z=d(z+y) +y(z~¥y), 5. Z=¢’x'+3/)+ll-f(3‘y).\

X11-3. (FRAFEZE E—HS Rl —FmE .
TS BN IR TR, (R R R, 8 P e, AT & (T35
T T G L R UA R R 2 A ¢m£ﬂl,—ﬁmﬁ
SRR AR T RT A — RS & —EB I AT .
B — 8 e AT SR AT R B A — 18 (EOE 2 Ry
HAFFHETEBEMR, X BER. BANBIAAE SR
ZIR(EBA—ER S EETERS R BIIRE.

PR —AUEFI SR H R 2 AL EMERET, MR R,
EMEN—WAH 2B 5 ZRH L2 APTE TR s

I WA @9,%,0,0=082, FANGEE p BB *
%o iR 1

p=F(z,y,2,9),

o R RIFIE B2 4 8 F(2,9,2, D1 t=2,,y=y,,2=2,,
9= MARHE XE ¢(9) BETBRZEELIE v =y, A
A, 1L 90 =20, % (%0) =00, WA HFH — I HAEH—F 2=y (z,
V) AE 2=z, Y=y, BA BHEEE, Bt z=x, 14b1 2=9(y),

1ERI I 8 2 2 1628 2 =2, P, — BT iR 2= 4(v),
R —Re I LA — R4 (e ‘é#ﬁﬁ)‘iﬁe*%%‘i &z

*EHERE D IBE  REER P R o R Ry zm,mm%; e
BB,

+ fﬁéﬁ*ﬁ&ti#t: ﬁﬁﬁZ&mﬁ BZ q &-—ﬁﬁt: {i 17' :&: m,a;am‘z;
Ll =N i



i Rt o7 Ad <83

FE—32 D SR R,

PEERBI LR, 75 A T AT I, $GR I EER T — 71 g el 7%
By (plane or skew) phfR (3R PAGRA ST Fo 2 VLB, W —ME—46
o HE, 28 Goursat-Bourlet, Equations anx dérivées
partielles du premier ordre,p.?1,

2 WHFES(2,9,2,P,,7,8,0) =0 3 2, 5 Hvp A - B 1,111
—IR AR, W B A ST, 8T AR AT IR R AAAE, TSR
T e, FOCHEE SRR Sk, SR B S PR T 2K

r=F(x,¥,2,0,2,5,%),

AFIESEIMZ: 35 P AL 2 =70,5 =Y, 2=2,, D'=1Doy §={o, $=8us
t=t AR, 5 () R v(9) BRITEERZ ¥y ZBEBLIE Y
BRRAATE:, L (Y0) =20, (¥0) =5, 8" (80) =8, ¥ (¥o) = Pos¥ (Y0)
=80, MR HFH—IR LR —Ji, 2= (039) , 1E z=2,,9 =Y, XA
BAE, BN e=2 B 2=&y)fi p=y(¥),

AERECT AT L, Wz LA o=, NE—PF iR =40,
A SRS TREY 4 Bl I, OB L AR, An7ESE AR R —ER, BT
FE—H & IS I 28 H s R RO SRR R AR
—{E BT (e —{E, HHi4 Szl MREE R 2,9, -1
RS, FEHIER S B s, T B m (), StihéR LHE—RBZ a &
3% (BN B R, S G —ER R RUUE 2, R OE
NZ g, E8Z, ¢ (V) X y(y)— BB, /A0 28, fi—
HE—48 = 2 B 43 1l B IR A (C» (P A KUK, TE 57 S R b A RS



8( & v F R E &

2 S ER R 4 B P R T T AR, R e L T e s
i



0w =&
— %R % 4 R
XII.1l. —MEEEHSETR  Logrange %  Lagrange ¥
R T3 28 RA B — 8RR S SR, SR A—
MR SR E LGRS
(Hy Pp+Qq=R,

v P,Q,R Bz, Y, ZHE
M—EZABR Y, XBAH R

of af 3f _
(2) P-35+QW+R~EF_0

WZ. WP—BRFXCHRREERH D), REREAS BT
B 35 uw(x,y,2)=c ﬁé’}fg(l);ﬂlj f=u(x,y,z)}{?fj@(2)z-—-ﬂ;

WEAER v=c R« ZH5, RRUWR v ZH\5, ERBKRZ
BRmE e ko, A%



283 w5 R OA B

WO SR AR, E A G f=u 2B AR,
R4 f = 15(2) Z—fR, ) u=c J¥il &A1) Ji (2K,
A [=u, A R,

ou Ju
ot N
il
o o

{11AE u=c W,
ox 24
ﬁ,: 3]

#H (OB 2R T, b2, 7 Q)R B T YU R 2):ZR
.,

AW TR ERS IR M BZ
(3) dr _dy d=

P @ R
Ff=u 4% 22— M u=c P {33 BE AFLL 0u/dx,8u /3y,
u /3 W Fe LA B 24T 501, SHRULER, (3) R EX 3%

%Lz + a‘dy+__1z
‘ 311: 3.1 ‘
5 +Q 8:

MR EEERREE, HAT (B du) R 35 B 4=
75(3) Zz—fR (§X1-8,3°(cy]),



—~BRBFTITE 287

Rz dmw=c 5 OHRZ—MH, W f=uFHR (2); BhiHs
[0E=)

ou ou ,
4 et gyt Grdn=0,

#H v=c PFHN(3), \PEH
' de:dy:dz=P:Q:R,
HSEHEBIRERIR A (DR, % .

u ou ou )
Poae H gy 85 =0

HEZ, QOREE f=v Frl At B ZFMEFIRGRG (3)
iz i,
BEAEREOTO, RRFE RS HFR() 2B, T RS
RIETEA T FL) Z A, R 2 IR 0 B R 2, FLiz
s
HBUER, P u=cy,0=0, 1% (B)ZTEET 2], L35 H(u,v)
BILTRICZA u B v 2~ U £ =4(u,0) S A 2)K. Fi§
HRA@)ZK8, 0F
B(rirolant)s B(r kol nk)
R oA REBAR DK, i’iklﬂ::’rt?l‘ BRE HZ, [=4y, vnr“é'
B(2)Z—IH,
$(u,0) <O EAH LT, 8 (1) ZHM. B ¢ BIER
* AT u=;(0), &% v=y(u), [ 1 R v {BERBL.




288 ® 7 % B BB
BB, A U IR AR L DB AR (LA T Sz s, Rl PETE R S A

FHA—ZRI T2 B » M0 £ BB, Ll iy o] th HERRTR
WEFZ, Jeh 4 SR MATE R TR T, FISEE R RIS

F:
ok | h
P1%+P2%;+ - +Pn_§:’—n=R .
Z30M, e R
gz _dz _ gz, _ dz
P, = P, P, R
BRHIZ B RS

Uy=C1yUy=Cgy * * * U, =Cy,

R b(ugng, « o o 2%,) =0 S Z3B M3, 20 @ Jruuq - ~ o,

U, Z—{TE .
BE1l. zptyzg=zy.
BRIEAE, FAFIER
dz _dy _dz
az w2z 3
LRI, |
EREBZHT4 BEXED Y, 2, - 25, BNRR "

yda+ady—-2:dz=0, (§X1+3,8(c)gk)

"l n:y—t’-_-.-c}'
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do _dy o do_dy oo oy _
ik *x?—;z—aEﬂT—— v N ﬁr‘z——cz.

ou

: _,0u du N
Brm2. y—ﬂ'l-z 37 + (142 )7&“—~0.

BT T M

WL, BASLRTE—F
u=gq,
BMEFIRE WS R, E—%
xf] + y2 = 62.

MR RS T-ENIRRL, ~y K =, QiR 2, 2

edy—ydz _ dz
224yt 1422

(8XI3,3°Ca)is)

. tan"i—g—/— ~tan"lz=g¢,
x

.'_¢‘ll2 ﬂti)=— ::(2 2_7/;1'_01)
'ty z+yz O)Eiu' x+y;x+y’

BER.
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8. yp-zg=3~9", 4. (y-2)p+(z=-z)(=2~Y,

6. (I+49)p+(1+2)g=2,

6. (zz4yz)p+(zz—-yz)g=2"+Y",

XI1-2. RpHXeZHAE HHFI BRI —RYERZ—
SO R B 8K R RS T RZ— R BRER. B
Jo, RV ¢, RIESS

(1) f(2,9,2,p)=0,
o W, TR
) p=F(z,y,2),
% §Xlll-1,@2;{:&%2'5-;%%7!]%%*11(3),&‘@
(3 gz _dy

R—RR y=a, X H B

(4) & —Fz,a,7)

LI TII % (2,0,%) = o, M GRBAH R D) ZSBM

(5) $(2,,9) =9(¥),

Wy Z—itEmEs. . '
B BN TSR ARz 2 L BT

(DR X

:6) f(z’yyz)’g_z‘)'_:o
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2R, Horb dzfdz 7 —T R, R Y BRE R BEAEPRRMR
S AP AR B R (e . B LR

$(z,9,2,¢) =0,

bz v HE—E, (D) ZRMAES
() $(z,9,2,4()]=0,
HIEZ y B, X y(y) I—E EE .

FH R 2, WENEH « B 71 B %GR dz/dy SRR
LA FRR RS, SR A Z AR R BUR IS = Z— 53
B .

83Tl zp-2p+ay=0.

Wy WAL p=dzfde RA, BN DB B—RHHIFH
B AUHI SV -2 205, T defde AR 2 GRS 2, 05

(8) 2z=xz'+%"{-
RILIR = 265, PR BTES TR
(=)= E)=0

MR AR <~y /2 ORISR IS, 0
zl‘=C.’L'.

HHARB)PHE «, EAREE fawjm(t%)zmm

2z=cx2+ Y



2902 By H B EE
ZHR AR RAD HBLIRER
(9 2e=2"y(y)+—— w(y)
FHRB)Z R
2’ —2y=0
WB B H FR—IR. BRTREAMETEH B vy @ORIEFIBR
Z ik (0)3 kA, MR 2 48 — IR B 22 i * (special solution),
2. (z—y)g*—(z42)=0, 3. 22+ (z—yg)'=1,
4. y(p*~1)y=2"p", 5. @+ (22 +y)q+2" - 2=
AR RRZRIATRERR—RPEBES L FEY. Pl
§XII-1 Fram e AR, B HRRE P, Q,R RN MR &0y, e
WREZHER A TMTHRZ,
6. A+ vz—z—y)p+g=2.
BRI LR R, TAIRE RS B

B2 M §X1-3 2 3°(a)iE, A'ﬁ)"_"_lﬂ“:"l;v:laﬂljﬁ

dz—dz—dy _dy
—-“/z-—x—-—y 1 *

¥ prof, Hill RARFRIIZH3 W, HkAB.
| ER AR IR AR LM A R K T8 M. T. M. Hill, Pro-
ceedings of the London Mathematical Society , Series 2, Vol 16{1917), pp 21902373,
RERE N ET RO NER IR ‘



- mAT N €03
P 0
2vVi—z—y+y=a.
I LR
2y—2=5.
BRI 2R RIS
$(2y~2, 2y z—z—y+y)=0,

1 z—z—y=0 FERBE—F ELURMT =, ] r=1,¢=1,
WL HRTURZE AR, RENER, R ZRE T
BIULEEMNR ¢ 2R ZEH AR e b,

TInEF S B K, %f“jﬁ-f&f%“ﬁfrﬁﬁﬁﬁﬂmﬁ
BB, MR MR 2—2—y =0 ZIAET YRV 2o R, B4

Vi<z—y=w, 8 z—z—y=u?,
i p=2w—%l:—+1 % g=2w%’+1_
L B RA RS 572, B Nk
[2(1+ )—+23*."_+1] -0,
BEESK w SE, TADBILRBZRER,
FEBRHYBR, ATVRRHE 1 2 H R R R IR
VEE-— ‘%J w’

RBHZRELS FlA kif&xt‘*‘é#&i&&ﬁ}%‘m RegaH R
(REEFE:) p thz AP,
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7. pzg=ayv/7, 8. vap+ vVyg=+z,
9. (142)p+(1+y7)g= v 122,
10, (14 GE—z—ylog(z—z—y)Jr+a=2,

XI11.3, BHSHIE Mdz+Ndy=0 ZESAKX TAATH
iRk — R TR BRI A R R R, TA BRI T)
p T8 Mdz+Ndy=0 2—FEG PR SR YR

a(uN) _ a(pM) _

ox y
oN av .a,L .
v =) a2
.G
N B,u .* ___._._'M ?izp s
(1 _BM aN 2z @ ox _ o3 3y ‘
o) oz Y
BRARDOHER, EART SR
oM _ oN oN ?_;E
(2 3y % , _°xz 0y ., _du
N A7 ==
Bz,

TETIIH, Wik R Mdz+ Ndy =0 ZBG0E, BEABTHKG » 2
BREBER, MFEAR—ME IR, SEAFHETR G2 hg
AT EHRER, HEAE M N ISR, (2) Z— M AR A%

* ARTHREIIRZERBEES BOTAR L —F~% ’f%’f.’a’tﬁ‘?’*h‘f’ﬁf%
AR 5 B R 2 (§11.0),



- RET SR 205

TR AR IREE AR, @)X —MER RAEE, * B AN .

e MER %,
2 _ oy
52 Y e Tk £, R (DR,

KRR A u=el 1 1 13y,
N oM
2 82 0 stz £ el T
HAB—HA R (§11.13),
3 HHBBBIER, B U=Py—Q, N=1, [iHE (2) 85

pdxr.T;—fEdwT“,ﬁk p=e/ T g R RR(S1-9),

4 FHMBN R RZBERR, Wy K« H05(2RRR
S 2 S A B, WAL R HE, A S

oM _ oN aN __au
(3) (325 ) (o 2, )" _ o
M A yN I
- Euler By K2 &, 4

aM aM . g0 oM

_._a +y =nM ?I‘gy——'nﬂf R Y

ay 9N . . N _ oN .,

_.,;_a.x_-fy e =nN o x?;-—ﬁ ./"a—y‘7

* HEHE, B ARNB AT RMIERZ S S,



203 @ & % B A @
#He(3)sN i fF
oN 8?[ IN N .
(d x4 = % )+J( zdx-ka—y“dy)—n(ﬂfdz-l-l\d?l) _dp
rdl YN B

B Mo+ Ndy =0, i (n+1)(Mdz+Ndy) $rZei% 200§
B AL, Ao 0, AR

d(zdM+aeN) _ dp
_{M—yi\'ﬁ #
;}\jlﬁi/-) ) uj\]bjr
o= m@n A1), 4

X111-4, #EImE fgﬂﬁjz $(2,9) LAFTE—B 2, 1,2)RZ
BAR 5 EERTL TS R

p:rg: -1
BB, 36755 AP a2 B — (8 — R S A i P
(1) f(x’zhz)P)Q):O

Yoz M i—u (2,9,2) B2 p ke 2R —OiRZERY
(z,y,2) B3 H M B35 hE R
p:gq: -1
(o o Z0E AR IRILBIE, FIL A IR—5 T, P(z,y,2) B
S DA SRS,
e e =¢(x,¥) LEHE(z,y,2) BZERUERNS S BE
REMEPT B M 2 — R A Rist i 2 SRR B R A S R
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Z—IR. BE2 s, W kMG S B2 ESHRZ s Re 18R
LA 2, M AR SR .

E—ZRHBHS T FE
(2 Fp+Qq—R=0
B, LR ERBR . EENG, H$ P,Q,R HEE—Dm
(2, y,2)" WA E M BB TR S BN 8 E (2, y,2) 2 8

AR Z A MRS B SRR WU AE B SRR (1,7)
[ip45] -3
p:g: -1

BB Z—ONE AR, R BN S i o — AR . SRS T 2% 8 — R,
tn 2=4(z,9) BB B (z,v,2) Z—FEOHE, R (z,9,2) g2
B EE A,

X1Ls. —RFFERASHE 2R FAGREILDE
SAREILE B E %

1) $(2,9,2,a,b) =0,
M4 — 2 — RIS TR
(2) f(x)y’z)zi;q)=0.

Rz, MR (DR B S R (2) 2.
RS-, BBV SR (1) BRALE 28 RN B il
FH 0, Wh RO R
29 ¢

(3) ~aT=0 8 7:0

* RBZERN—4 EHRA PQ R HBE S RARK, A RMEER.
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Wik o Kb 2R, BAHUOTZHRE, Am—kilinz G
H—5E, PR LE—RE R, BRI DGR M 13
B A, Wi (D) 280 Z R, 0 8 (2) 22—,
BESRRIS G R R BN TR AR (2) &

(4 g0 m Lo
il 0 K g TRBZ.

SUAT— AR RSN A FE L RIFAR ¥ O BTSSR B ke
SRR 5] Adh, +
X116 B2, 8B B HE

). I (z,9,2,0,0) =0
Z—E
(2) *(2,¥,2,a,b)=0

QAWML ETHBE R, TANTIRA Ll 2 R ek b e
.

a S 6 ) z—R %K, du
3 b=y(a)

B, (2) FRHLRE 2 TS U P S — ST — S 2l 2

* &M Goursat-Bourlet,¥quations anx dérivé:s partielies du premier ordre,
p 24,

1 2mM M, J. H, Hill, Philosoplical Transactiors, Vol. 183 (A), 7892, pp.141=
278 ‘
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SLY— NS R A — A, MR ZFRPUE (22—, * it
Bi(2), 3k

(4) aqs a0 5 3? =0

hifid o & bR IFZ.

o — ¢ (@), MR L MEH, H—N—4m 0 MG -~ — 0,
BN, BRI e — 118, AR R 4 2 (2)
Wra b Z(ﬁﬁﬁ?’%z

ERASRICER B2 EHY, XM AZTRZ—BRHIF
ﬁéﬁ%’séﬁni&ﬂza&mﬁd)ﬁ}mﬁgz,%ﬁ REHI RS2, #&
Lagrange £% 2 B4 J ¥4 2.2 88 (complete solution), iidéiR#2—
BB L AR RS,

We—ARIR > TR R ZAFIEE R (§XI11-3), Bl R t—
—Z IR, A —EEER. BTG RS H PR IESE
FIRZABRBRIRZ B, 5o RS R R AR (XN 1,
X111-2), B, SRERE L RIRHS SR s, BAERIA
TRE B B O L T AR, R W SRR R A, T BUE AR,
BB & H—EE B MRk, At AR 38 2% iR
8, BN 5 m LU ARG T 2457 .

TAGR X1 B, B F—RIBHI S, — A%
ZROTEER B SRR, D, BATE—R T R
WA TR B R am— R LA TR SRR —2 B SR

* hprrh §XHIG BRE MM E 2 0 2 & iinkm.




200 BB FEE B
FAREMO R RAN, NI EE—M T, LATRITEREZR
YITTLAS 2.

TN p, B R 22 p*4024+] =RE2Z2R

(z—a)?4+(y—b)2+2=12,
FOR— R, PR BERDIE =0 31 L, KHam B —3E
=R, % HFh
(z-a)?+ (y—b)?+22=R?, z—a=0, y~b=0
Bk o, b Mif%, il
Z(p?4+C+1)=R2, 2p=0, 22%4=0
HE 2, MARZHT, LY m 2=R2 g B5—Rfh,

BIR b=y (a)ZEE I, 7715 RN SR RO 2=0 25§
hzihit y=y(2) L. RS E 260, —4 I ZE (tubular
surface ), —$ 81 B ZEE BAHP LBHR R y=v(z) 22
B LTS, 1645 5P, % v (o) 18 = 2R EE Y MR OES—
A, B 3 2, Ro=ha+ kb, JAE ZWEF, H1H

(z~a)2+ (y—ha—k)2+2°=R?,
(z—a) +h(y—ha—-k)=0

i o, BAEIEE,

a= z+hy—hk
1442

HFERAL-~F5 72, A
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R2(hz—y + L)+ (hx—y+ k)2

=R?2—22
(14442 ’

&
(b —y +k)2=(1+h2)(R2—2%),

A MR A 2 R, JE AR
y=hx+k, 2=0,
RIHHER A ATET R, S — 2R CRR XL 7,88 4).

SRR

(hx—~y+E)?=(1+h?)(R2~2?)
RT3 0% b B & TR0 B0 i 0 f BRI Z AR B FRoR
B+ +1)=R?,

XIII.7. Lagrange 8 Charpit Z A%k TFRORR k22 K
4% Lagrange B ), J Lacroix Z80H5 448 —RR 5 — 48 p- 548
Bz, smlbthas Charpit FEoek, H8 LR 1784 4N AR
BRI, HEAR BT I .

XL ZE> R
¢y f(2,9,2,9,4)=0,

KA R B R
(2) ¢(z,9,2,0,4,0) =0,
Hpa pﬁ%iﬁ%ﬁﬁﬁﬁﬁﬂh?@ﬂdﬂ@“*%%Rﬁ

* AR S RO MR P R0 ZHERE, KX MBRAEG. S R TARIZE
#53
3f 3¢ af a_j,%x—\
B 9 w op
SRR 1.
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[CARILD R
(3) dz=rdz+ody-
8 T RS 2 RS SRR K1), PSS A — (T
e, O3 ) RS ()22, i Bk B 2 T ¢ Ry 22—
B 2RI 2 p S g S, L e A — AL T AR R () 1
b LA A TR B of 2 A |

(L B2 = 285 U

et . 5

«4 - _ - = *

R} oz FrRkirT a., ' ox z,z+ 97\ 3¢ /.2 )
) 345 o a¢( 20\ _

(9) “’ B2 bt ap( 30 )T 2g ‘éx‘),,,“‘)'

Vi bty sk F BRI v 28508 RIA

) gj’ q + g;( )v,z+%§_ %)zl,zzo’
(7) gf +g %f + %(a—f)wﬁ%‘g(% )m:
% YRS 26k, SR 2 e, 45

® (55),..~(55)..=°

‘ﬁé}fﬁ (4))(5)7(6))(7); (3), BEANHLME (9p/3x),, 5

. nu;ag( o)l p B (20) g™ o2 g pmme
SMFLRL TR DB, p.247,



— iR R T N R 03
(39/8)5,:,(2¢/02)5 ¢ (37/3y)y,.. 1A 3P[3p K Bf [3p 53T(4) K
(5)4%, W NUILE, BNTIH7 L (3P /02),,5. WATRE

O ()i G ) G aran) @)=

V) ob[o1 R of (01 43(6) B (T oMM, BNT i £ (97/3y)y,,
[i0ER:

a0 (Fra)o -G Sa G o))

H(8) ZFR %, MR (9) 81 (10) Z i, MR A LI, AR R 3 4 R

o (BB G-

(p——+q ) -0,

MAok ¢ g, SHIRE A Rl

(2 o7 =5 o == oo
L) of _of — of 4 .of
% e Tt Tap o ~(2 PapTe aq)

e BAEROR ¢ ZRSEHR, MEREAST r R ¢ X—F _
BRB R I ERRETAORE T B — i 2
EX. Jf?ﬁ%ﬂ(m)ﬂWFi{t?ﬁE. fu 4

(@)t s 2 (), - 5ol

RIE A ERR (skew symmetrical JJg2



£04 # v K B3 &

, dp _ dx _  dg _ dy
or)ns 0p Ty)y,. 97
x . ds dz _ dy
(ZL—a_p q*az) 2 o¢

FEHIH 2 F 4, UL ¢ REFUZA-T-40%, WAH ) ZBR%, w
AL A ZER RS,
Bl z—p7=9,
FER ¢ ZHf, BANGER
dn _dq _dx ‘_ dy

R S TR == e e

b2 q q b2
Z—R. NHRTRE, S
p=p—ag=0,
LGS FREDLIR » X ¢, 7

N

ke, B (3%
iema [t (i,
Jadz _
gl] -T—Mx +dy.
RWS, 19

2y az=az+y+5,



e B I B TR 806

&n
13) 4az=(az+y+5)?
e — 2R
B A SR, ENORS
¢=q~xr—a=0;
"z g=z+a R p-—-x: .

fn i, A (3) 1%

dr=—"_dz 4 (z4ady,
z+a
. (z+addz—zdx
" N EE T
a3
z
y+b= z4a’
4]
(14) 2= (z+a)(y+b),

R —2 0,
B RREE (3R (14) k52, aq}mﬁ,aum
z=(z+a)[y+y(a))
-4 y+yla)+y'ia)(z+a)=0.

Kb y(a)B o Z—{E RN BB HE o MBLER BRI
ZAEB. ‘



203 &y 5 BREAB

FEdE B, fn Ay
y(a)=—hath,
b s 2 b BEETRE RBEMEZRR
4hz=(hz+y+k)?,
B Bp(13) 4,
@ FREs |
r=(wta)(y+h), y+b=0, z+a=0,
W a o it RIRZ IR 2=0,
S W R B RN AR A — TR 2 R(13),
2. p=(z+yn)e, 3. Vp+vVi=2z,
4. A(p+¢+1) =12

X118, WEZBH TASEE LS BRENER AL
AL,

C . dX 1
(a) %X=logx,[£],¢d—x_=_;,il&

27 9 dX 1 9=

P=3r = 9X 4z =z ox°

CLap=D WRATE X,

o ar 1
(b) %Y=1°g?/;[ﬂéjd—y——;;f&

9y 3Y dy y are



—RBRRTHH

_ B _ 0% _ 27 p_ 27
= T e ’ z  ox
9 _ 297 _ 07 g 937
=%~ " oy’ PR T
BEZ R Gy Z,

KAEE, PR AR ML E K, A=
RIS HBHCE SR, B

A1) BU(b) LR B 22 B2 ¢ va,
AR ZHRBYS L B2/

& 1), (), () ZBIR BT (0 72 22 e 21

SR,

507

=35,

AR R M EA B H R — R & —R
s B8 B2 0 e, BB Lagrange-Charpit Jy s 2 38 i il
B FABHE T ¥E T 55 FER] Lagrange~Charpit J5 3 Z B .

r f(p,)=0, XS
$k Lagrange~Charpit FE:, Uk ¢ Z 5 BRHEB

dp _
0



308 QB R N
BENHMHRE p=a.
W f(a,0)=0 2 0, B a="E B20 b 3tk E N AR
dz=adz+bdy, i f(a,6)=0,
WwAG— 28
z=azx+by+te, ifif f(a,0)=0,

B M R B R IR, e T RERE T A SRS AT B R L
BEER. 12 Bl 88 (), (), () BN Z, BEARMARZA
H f(zp,0)=0, f(zp,y9)=9, f(p[2,9]2)=0, f(p[2,49/2) =0 %
R, R ZAEE, YT HNSRYCZ — {8 ok B (8 fisL BP Al £9.2
ErigEk 1°,

BE1, 22pi+P=27

s EAE
a 2
() ()=
ZHR, BBk X =log z J; Z=logz, MLILHTEE
97 \? AN
(32) +(%) =1
b pa i, HOBRER 1° 28, H—2M8
Z=gX+by+c, ffij a*+bi=1,
tn logz=alog x+ty+c, fffj a?+b2=1,
BLARR T 1

z=cz%", Tij a"+b =1,



— Moy hR 809

ZATESS b, BRI R < 1U o, AT B H—3C.

HOTEE o B b 2R LT LL sin o 6L cosa NEK A2, i 0 75
— R, AU, R AR T

z=cgsinaey cosa

2. =2, 3. atpi-gi=1,

4. yp1=p*+2,

2 f(2,0,0)=0, RPEABK.

$¢ Lagrange-Charpit 3k, #U0K ¢ 2 524U

dp _ dg _ ..
Tof T of
P 1o

A% p=ag, M0k p HARARS SR, 1
J(2,a4,9)=0,
PR 4, RIS = Sl a Z—BH B 40 9=y (2,0); i p=ay(z,a), B
%, EANFRDBUD
dz=ay(z,a)dz+¥(2,a)dy,

VL 92, )R MBe—TEA TR, i 7T Dl— R LR AR,

BHHBlZ, TRZAB [(2,20,0)=0,f(2,2p,99)=0, f(z,p,
¥9) =0 3%, 5 A (a) R (D) LALE Z.

5. zp(l+q)=g¢z, 6. zypg==2,

3 fi(zsp)=[a(y,9). KPR g, Xia s Bysos
% (quasi separation), ‘

R ¢ ZH BB



310 /& F K B 8 @&

ig_ == s« & s = dx = .
s o7, .
oz ap

g B 1

af, ofr 5. _

th f1(z,p)=aAZ fs(¥,0)=a.
ik bz 2 R 9,4%
r=yi(z,a) Ji 4=y1(¥,a),
RUINS 2 200005
dz=y,(z,a)dz+y,(y,a)dy
BRTA.
Inf B FEZIE RS

fl(x’ ) fz(!; )
AR ] Lagrange-Charpit J5ik 28, B AEAL S k() DIfL
fili Z. '

7. 29=2yp?, 3. zzp-yR=q°, )

ER LR HEHLERR K S X BRZ—BRZ
YRA SRV A R §XALT-T FPj:iFf%‘l(m)d&—-ﬁw}jiﬁu* *B
B EREE, il

9. p-yi=¢,

BEAW R 2 tyy=e 2 G EE MR 2R HUELEF A
§XIN-7vh oy FAEI(12) R &
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__dq dr

—q R

U, IR 2 X — i A 2T AT DR A

KN1.9, §fEZ Cairaut £38  [eJi§— Clairaut KRR 22

ARSIV -4), B AT S i 2200 RARMERR Y Clairaut 588

z=xp+y7+f(p,9),

LRI R

z=ax +ty + f(a,b)

DL R G SRR 2SR, [FH B,

SRS o ® BRI 2 5 . SRS AR T R (L 2 5 FE T i SR G 4

TR I, WAy TN PR,

sk

BE1l. z=2ptyg+ Vpi+e4+1,
2. zéxp+/9+p2+92

' 1
3. =aptayt oo
4, z=zptyq+ s*+ pr+2, -

X1I-10. 4B —iG R4 ARRIERTEE X8R

LR LW B A — A R

1° R —RPE RG4S T5 %2, W RE Lagrange i {30 A7

(§X111-1),

BB H LA BEERIE, B2, TURR

(§X111.92),

2 -k ﬁéfﬁiﬁﬁﬁ'jjﬁ W HE M Lagrange-Charpit 3§



21z &y F R OE B

BEXUT- T2 AL RAF AL Z M (X015 & X111-6),

B L SO YT B — G R R B B SRR TR
SRR EL, BENGHE §XIN-8 ot sass 1 B, Re AL
SFEMARIIE 2 5 B D B SR 2 — W sk B 8. 7E 18 /] Lagrange~
Charpit 328, TELEREAS IR 8 2 404 FR PR A2 2 i 4.

W § X9 ZF i sk —HI® 2 Clairaut F552 2 25018 5245
YE . AR ok, e B RR T R BB Y,

— RIS T b B S IR R — 3, TR M B o e
Mz (§X111.2),

E#E]. z’!p.‘_yzq:z’l. 2. x2P2+y2q2=z2-
du du , du N
3. t\a—‘;"“d‘a?"'-'?—xyz. 4. =prt + 79,
5. zurqg=2", 6. yZep+alg- %z,
7. g=2p+p?, 8. (p+)(pzt+ay)=1,
9. (z+y)(p+9)2+(z-y)(p—q)2=1,
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15. ¢?=2%(p—q),
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15. 2—2p -yg=nv22+yi+27.
16. zg=pr+y,
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17. (y+etu) 2% 4 rute) Tt (utzty) 2
ox 3y o9z

=z+y+2,

18. yg==x2p>+1, 19, "4+ ¢?=(z+y)z,

20. 22( P+ @®) =2"+9%. [(fray=u,z —y?=2 ]

21. (22~y?)pg—ay(p*—q")=1, [BIfArR&EE. )

22. yzpi=gq, 23. 2’4 (z—yq)?=1,

24. pl/i4q =z, 25. z=pz+gy+3z/Y1f8,
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27. A—HNm, KRN oy W20 M2, SUlng bARE
S AL ERRC LB SROEBL I T 1,
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2= f(2,4) 1% F(2,¥,2) = 0 FE(2, ¥, 2 ) B L MR T BIRRIE
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(1) F(D,D)yz=f(z,y),
Hrpr F(D, DYE—EBATUE, il B Vs, DM D 2—n KD
T, B E n fRAPIAL T EEO H FBIE MR (SIV - 1),
F(D,D)(u+v)=5(D,D)utF(D,D)v,
RITEHIZS, B TE AR R B B 208, SRR (D Z B /R T 48
W4 Fe—a5 3k

(2) F(D,D)z=0
Z3BW, FEUMRA (DX REE R RTINS, W
FZAeg (O ZER,

XIV-2. BESERFEFE H—HET2H,—BH Bk
DI FEL A HX BRI RER S BB (homogeneous), {¢ Btk TH, &
BAFR, F(D,D), 75 D M D Xk, pesth, BB 578
HASBE. mit, MIEAZS RIS TR,
(D (BD*+iy D" 1D+ « o o +k, ;DD 41,D%)2=0,
Ep F(D,D)=0

R By+mr Z—EHHK, A

D¢y +mz) =mrdr4) (y 4 mz),

(r artid( (y+mz)
Kep ¢t (y4mo) Bp—— [dCy + may T+ LA, 2=y +m2) XA

MHzZEHERB
¢ (y+ma)F(m,1)=0.
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BEE F(m,1) =0 F§, 2=y +ma) e W 22— G Z, s
2 EmYbm™ 4 o o o L, mtk,=0,
ARSI B R, iR my,my, - - o ym, 2
&R0
2= (y+mz) + i ydmaz)+ o - -+, (y+m,z)
Praz—E, (NG » R TS e 5, S e ISR AR »,

9%z 9%
Bl 550

W R

m?—a?=0, ), m=zta,

€3 BT Y
t=¢(y+ax)+y(y—ax),

9% 2% 22z
2. - 3.7 42°"°
ox? ozdy oy3 0.

9%z 'z 9%z
3. 7 ] -
% acay T anag

* o3 F(D, D)L D B—ER f] I'(m,1) @B n-1&ZR. HHHEZ
Bk o, P () BIAGERT . LHAE N MBS FRZBEATE HEEEER. BF
Al DB F(D,0)2—BER%, 808 : T~ PEABLW—LBHAN v & &

F(D,0)¢(x)=0.

thidk, n F(D D)yt —ERE D A ¢1(x), wpa(), - -

M BARIRT.

IEBEBIEL ¢ B mx -+ ny Z— LR MER m/n B n/m ZEBZKABE,
B LEERATA— HASFAZ S (SRS —ES R LOBES .

sy de(2) R
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XIV.3. WphA Rz AEIRY AL R LR, ) $XIV.2
ZEAERBEANBER. Y, BAA—R2A V-T2
BUZ.

SESEFFE F (D, D)W AR 2 et
(D—mD)(D~myD) « « - (D=m,D),

TR E §VI-6 Ml ek, Bt S Ak Bk, I SRR 1R,

W my 9% AR, RIEAALR
(D~mD)(D—mD)z=0

Z—R. i (D—miD)z=v, ] LRk
(D—=mDWw=0,
Hetle §XAV -2 5 §XITL-1 22 5,
v=9¢(y+mx).
ENAHIRIR
(D—=mDY)yz=8(y+mz),
BE 75— SR, B E S
p—mg=8(y+mz),
BT Lagrange §:(§X111-1) 3@, QI
da dy dz

1 m, _¢>(y+m1::) :
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TR, 1%
Y+mr=a,
AR A SR —12, 73
do= oy
.. z9(a)—z=b,
B R RS

29 (y+mz) —z=y(y+mz),
en 2=y (y +mz)+24(y +mz),
BE2Z, nmi WHBHRZ KR, QIRE 6y +miz) B—TED,
H y(y+mz) T 4R,
BENTTHSERRNZ H R, m EB—r RZER, QY
1y +miz), 2¢3Y + myz), 225yt myz), o o o 27Ty +myz)
BFRAMZRS.
5 LR &S BEATURN
1Y +mz); ybo(y+mz)y + o o Y ¢y +mz)
TR Z—H r BRNY ZHS.

2, 9% %
BE L o2y tay =
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Y 3z ' 2%y  9x0y® Oy

=0,

9%z 9% o'z
— =0
3. ox* 2 0220y? + oyt *
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X1v-4. BRAEREBZEE afs FRZARSER.
RIS B A BB AR R, MR, R atig HR—
17,50 o —1 B IR AR, A FO B2 R UL AR E A
@) Py+ar+ifz)+y(y+oz—ifz),

B R BRABELTERNZEHE B4
e=b1+t1 K y=b—ty;,
QD= w iy
o (y+oz+ipz) 4P (y+0x~1ihz)

+A*'E¢1(y+az+iﬁz) ~¢ (¥ +az—iBz)].
& ¢; L vy ATRAT 2 B B SOk sRIr 4R,
a5 %z  O% 2% =0

oz* —"‘axay +2 ayz I
Huh By Fe Ty
m—2m+2=0, ., m=1xs
BB
z=$(y+z+iz) +y(y ¥z —iz),
B REEEER
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¢ Ry T _EERb.
B f BN EA ¢ (u) Beosu,y (v) B e, Aty
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cos(y+x+iz) =cos(z+¥)cos iz —sin(z+y)sin sz
=cos(z+y)cosh z—i sin(z+ ¥ )sinhz,
cos(y+z—¢z)=cos(x+y)ccs tz+sin(xz+y)sin iz
=cos(z+¥)cosh z+44¢ sin(z+¥)sinh z,
(UAHIHIT _ GIBIT . B ( 85 =i L Of V45 in g,
*, 2=2 cos(z+ ¥ )cosh z —2e*+sin z,

RIV.5. RAES HPRARLTAZE NGLER, AE
RIE—FEBIBS DR T B2 4%, SRV 2B 8 T8
TR T RBAEE A SRR 2 A5k B R (K VILT,
VI-8) WS 2. AEL Bz B, BAEAS BIRE 42 1R, LIRS LR
BT, DR DTS R B DS 2 (R Bk (SVI-10) AR5 2 B %, T
BB MR A,

EE .

2%z 9% 9% . > .
—é;-l-m Qw_sm(x-*' 29)~2sin(z+y) +z+ay,

HEREB T ¢(y+z) +y(y—22),
RAFNIE AR sin(z+2) FE 2K, AR 2=a sin(z

9% , 9% az ;
o m—27y7=5a sin(z+2y),
40 @ =%, B SAL B sin(z + 2y, ﬁk)’?‘r}kd‘r’f/‘}‘iﬁé}ﬁ%ﬂn(x +29).

sin(z+¥) BE AN TCH B2 — 143 BCHR I R4S 2= sin(z +y)
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LLAB A7 B 2 B =~ 2sin(a +9), 5 A s=ba sin(z+9), 1l B
3b cos(z +y), I KA 2 =bx cos(z+y), ik, AR A H R ZERE
—3bsin(z+9), FA N b=2/3 HLIE —2sin(z+y), &P ILIE
ZAEBI I oz cos(a+y), FURERTAILS =ty cos(z -+
RO, AL, )

B = B0, T AR E 2 =22, RAJESR, M7 Oz, JEsRph O]
BRI o BOHVES M Z AR BT RE 2345 286,

BRS o0 30, T NRRHE = =F=", B, JURE Oz + 372", 4k B
2= f%y + gat (R.2, T 652+ (5f +120)2%, kIS =y = = oy

z*, §% LPTER, A

B v, BT R B Z A5 S B = — o
SR

2=y +z) +y(y—22) +%Sin (x4 2y) +%x cos(z+¥)

1 1 1
% 3 Bl P S |
+6x+6xy 515
9% 9%z 92z
2, —.~-3_"°-_ — T2V T Y
B8 2. a8ty = e,

AT ¢(y+a) +y(y+22),

B o540, 5 \ IR = ae™ Y T, U Ba™s¥ t Lo
B 248 0B 7.

A et BETEE B Z— R WA 7 =P HE e, IS — be? Y,

—
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W —xe™t BB ZRNIR S (U z=bye™ 200, 8GR 8

z2=¢(Y+z) +ll/(?/+2x)+%e’+2”—xc’+”.

Rz, 3 + ¥z 1
* 9x20y 2xdy? = By? x2°

2HE 3
HHRB A TS mi—-2m4+1=0, . m=1,1,
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AL 092 /023 2 F, BLA% 1/, W IR = Z— BB ¥ 2k
B W OIS 1/ —F B ity S, BASR =
aylog z MEPk, W o= — 1 ¥, (IR 1/22 KORMA
z=9%(2)+y(¥+2) +2X(y+2)—y log z.
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- -3 - 2,
4 25 223y OayE oty +3y,

92z _ Jz -9 9%:
Tz oxdy o
XIV-6. HEHFBBTEEFR FIXIV.1d§ 2 F(D,D)
WFH D@D ZHRK, Wi %R BT B, MRS AR BES
TWREMAELE TR, R AHEEE S ENE ARG T
H] K,
@ D"e“-i-bv — areaz.Hw’ Deeazidl _ pogazibl R
B a==ce® ™[RR
(1) F(D,D)z=0

XIS ZAERETS ce* ™V F (a,b . % o S 6 FARNFRGYHRZ

=x—y.
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BAGER,

(2, F(a,b)=0,

B 2= e S (1) 2 —fF, b ¢ B—EE R R MEBERD 2T

— i, B —EMBL o { EMEBE AR T 0 LEMBAE, BEA

EP AT R 3K IR, SR A FAZT E, U Z4Ef 8

WA L0 B RBS 280 T

3) ) M

BH—AF, Hob 3K o JUEE b HRIEER B BB i f o 28M

TR AR 2 b BERIEE AR (2)R B XK. '
MERME— b i, e fH.2E A 2)H, B b M, 40 £,(5),7.05),

< oo i(B) ZHK, AN R B4k

4) z= Zcefl(b)x-!'by_*_ 2cev’2(”>”+bv+ C et Ecefk(b)x+bv,

P B3 O WIREEH K.

F(D,D) B H R LEHRAR, ZH —TIHER DD
i IR BHRAR a—M—p, #ifi a=M+p, &k Z—
F1(B), B 2o+, T )R B T 2 SUMAR TS B B4

(b) z= Ecc‘b(kxﬂ'") +Fx=e#x2ceb(z\x+r).

BIFE o Sl 0 WRIERHBO M X c00%+0) 75 o by 2Ll

B $O2+y) 28 B, IO B
(6) E=cTd(Nz +y),
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ENES
F(D,D) HH—FHERTE D ¥, M RH—HE BRI
e f o BRBLAS 0w, AT, BUTECH FiohIE R TAT

(5") 2= ceax+pY — eiﬂ’zceava.

B o S o BB AR LTG0 Y 00 T @ LR, (5)RR
i IR

6") z=eld(x),

B F R AR TR T, MW $X1V -5 2R i, LR
BN

2% 0% 0 .
285 1, /a;—2-+-a?at’l—+ -37—:=sm(x+2y).

B F(2) R
a2+ab+b—- 1 =O,

en (a+1)(a+b—1)=0.
Ja+1=0,81 v=0,u= ~1, KNS H 22 AR RIRBEIF
i (6, R K —IBAS 7 =e6(y) -

Ra+b—1=0, fiir=~1,p=1 HNFH—~MF 2= (y—2),
BA TR T BUS

* ERBHRZAEXV )~ PEAEARTEE LEGN. £~ 0, RS
R IR SRR AR AR, ‘
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e7d(Y) +e*y(y —z ).
BENFOR—IFRES, 14 2=a sin(z+2y) + 8 cos(z+29),
MEAC A B FEZ 2 4, RS
(~4a-2B)sin(z+2y) +(—48+2a)cos(z +2y),

sl a= ~%—,B= —f—omm sin(z+ 2y )RS, 4%
B S

1. 1
-—?)—sm(x+2y) - Wcos(ac+2y),
[E )

z=e "P(y) + ety (y—z)— %[2 sin(a+2y) + cos(z+29) 7,

9%z 9% ]
BE 2 5 ay,+2——+z =e* |
HEB (2B
az—bz+2d+1=0,
en (a+b+1)(a—b+1)=0,

B R
’ e[ o(y—2)+y(y+2)),

o BE B FE B2 — 55, B\ B ERELL 2= owe™, {BULTF
BREEBLZ—EI A o=~ ”‘” s ¥=22%, MaAR,

R AUE N AR 2= 0% " 1§ AR A ZE SR, A% 2077 IE o= ?
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B, FROTR 2D o, SUAPTR 2R

t=e7 (P (U -z) +y(y+2) +'T}”l

22 2% 2922 9 oz . .
S o 0 99 19097 507 cayg .
" 2 T 03y 252 +2ax T29y € +sin(2x+y),

a2
. ‘aziz‘32*2;?*35":“5(”%) +e’,
VT ORSERSFEKZAR 1 XIV.1:ZP(D,D)
Ha, DrDye Z%ﬂ%ﬁ“?ﬁﬁm z"y Z%ﬁ:ﬁ’ﬁ‘ij‘iféﬁf& logz=X,

log y = Tl (B0 SVI-11 2ok i (A R B R, Lk
BT Wit 4

0z 1 92 p 1
D == — — D2=¥-rm‘
2 oz =z 23X * X
0% 1 92 1 2 oo 3z o2z
D2Z=~- —— e e T M D = -
027 2% 39X @ ax’ TV uxe
oz 1 2: oz
D'z-——-—— = e— % = .
3y ar’ - yDe=—p
9%z 1 22 1 22 0% oz
D? SR S e — e N D22 = e,
T Tw o Ty - VPt
DDz 2% 1 22 . ) 0%

3xdy  zy 2X3r’ S ayDD = oXaY °
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2 2y "
2% 1. x—g?-'r?ry aia—-k lzg =224y,

A logz=X,log y=Y, [} H RS

C % 2z _ 9 _
X2 9XaY ' Yz 23X oY

AR B B X2 B 72 SXIV -6, (2) 7
a?+2ab+12—a—->b-0,01 (a+b)(a+b-1)=0,
UM ST 4(F —X) +Fu(T — X,
BRI, WTALE ~—etT 486, EPLLR, T 0=8
=5 BOBRIS

z=¢(Y—X)+€X¢(Y-X)+l(,_2x+£zy).
ISRz My, WIETHNY - X =logy/z W% A | TE R
—d¢.(Y Yy 1, .
z—¢1(;)+”‘“(;)+7(" +y.

LAY L R I

2
R = L s T

29 92
3. z a — 4y a ay e 842 +6yT__xsy4

R RAN T B RREPER R R 2R A AR
& LB BRAEER ) . B R X——x* Y——y ZBIGAT
.
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1 9% 1 22 1 2% _1_ oz

© 2% 9z% a8 0x 42 9y y® 3y

XIV-8, KRR 168 TEEYHRRNDD, EATLRE AR

FIE TR RSB T 2R, RS ATEMEZ AR, 3

AT AR B S22, dutE § XIV. 6 sp iR R B 2
AN TR ATRYZ,

2%u 8211.
2amm 1 -
=28 o2 8x~

T ABOR—R, LA T RE ST Pl £ = O TR, IR 2 =0
BRIR IS |
1% §XIV-6 2 F7k, TG o0 w=coos +3¢ 5 15—k, 35
p2—a??=0, g B=taa.

——=0*

BT ,

U = %% (c1e8™ f cgn—at),
b o1, 00,0 THIERERBL, (BAE t=c0 5,0 (& 4 AR O LIS
8. o=ip fl

U= eVHEc etalt Jogr—ialkl),

IAE SVI-4 Wi, sk T B

* WHBEBAR—%REZIKIRE) (tansvese vibration) . FARB AT
v, 2@ 8
u=9¢(x+at)+y(x~at),
e ARERT R LUERR o TN s ER] Pmf (25 Ames and Murnaghan, Theo-
retical Mechanics,§ 106y,
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u=eiitx( 4, cos aut 4 By sinapt),

u=e=ite( Ay cos apt+ B, sin apt)
B—f7, LTRFR

% = eit%( Ay cos apt + By sin apt) +e—$# (4, cos apt+ B, sinapt |
AT RIBIE A

u=A cos pzx cos apt + D sin px cos apt + C sin pzx sin aunt
+D cos pxsinapt,
o 4, B,0,D BB WHER.
W t=005K ke Ol ufiB5g, B 4=B=D=0,i 8
BARE
4 =C sin px sinapt

ZiERMm g 3 O S w Y BATER B

3% 20 _

BE 2 Mo 0

-2,

W — T, T = =0, 2B EER R A NS 5, (simple~
periodic variation ), ASg A2, ENER HILA Yo ML 4R b I SRR IR
#i (rectilinear flow of heat W IE R Z &0,z = i, EE—HR
ZiBIE K. K RS

* BRI, E I R, A TS 5 AR
WAL, LNFFHGH R 2 RIS 3 HE, m Togersoll and Zobel,
Math.mtical Taeory of Heat Conduction ¥ $FH S, EN TR DI2E,
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B ox=0 IIf, §=0,sinwf,
gy 9 = o+, QR A By R
L2 —~b=90,
A AT M T 0 IR AR A 0= tio, Rl a= & v Eia/h, 1

. ki « . ™
ﬂ:t:cos?+ I 51n§~,

WY De Moivre SgH1, £

[ S4

. £ V2(1 44)
V=1t [u q—{-tsm:]s .

2

Y43
1/-—’0~ [c s——~ 'L'r.m—]_ jll/_il"i).

* ./ e(lii e 2hiial
. g=ce Voa(lié e 2hiias

+ 'ﬁ;x/‘zhe (N1 2 Latdi

=ce
B 6 WA oY = W SRRIE A, TALAA IS~ B B2 A
Fo 5 il ¢~
J P45 BeE B2 R B A of RTZIESE, 3% R IR
PLZHik, BABRKPHE MR £ A BRI AR
BUATIR ¢ Z M, VBN T
9:e—Jﬁx/zh[c]gwfu‘x/zhwt)i+02€—(Jﬁx/2i+az)ij.
I VARY , F5 9 v 45 T (R EL 6 I3 SR 58 2 T80T, W 1%

6=e~NFx/2h A sin( v 20z /2h + 1) + B ers(v/ 20z 204 o)),
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S OO’B=°’Z’<G - o, RSSO BRI U P, BT R LR Z

§=goe~Tuw 2h sin( ¢/ 2ux [21 4 0t ).

3. 3 uf027— 0% [0y%= 0 Z—fF, HRAAE =0 WERIEY=0
BE1 57,

4, SRk 0 /0x? - 2% [3y? =0 Z —fif, LR A =0 WERIE
Y=o 1IR3 JOR—R, Wa/E 2 =0 B .wﬁft ¥ = o B
G5

X1V, Fourler 8 IFMTEZH I, BRVEER
PaBifi (of bounded variation)Z—SE 8% /(2 IERIED 2n% rps
8 G4 KRB H K A SRR MU, JOPT 38— —J0E = Z Fourier $R %%
(1) f(z)=a,+a;cos x+by sin x+a, cos 22+ b, sin 2z

+ .+ ¢ ta,cosnxtb,sinnr4 + o
TR e B A R A2 MR 2 a5 ha (o], SRIUISIORA PR B2l
BB AL s P51, LT AR imE 20, 8B5S 2, s 8
(=m0, Sk Fourier SRRLHFBEEFR

1 T 1 (= ..
(2) ao=2Tj_tf(z)dx, a,,=7j_'f\x)cosnxdx,

b,,-:l-/r f(2)sin nadz,
T J-= -

(n=1,2, - - -),

* WPIIATE R 2, DAL — B 2 R L, 0 AT~ B R, M IPE &
&1 o QI Fourier MY v=2r2 ‘o SHHEB ES AR,
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RS BIE 2, dn f(0) 15— BE Bk (odd function), (P
| f(—z)= - f(x),
SUA 3
@p=a1= + + + =q,= + + » =0,

Rt Fourier $RIXZAE A il iF3L .

R, T A PR S (=), HNS H T

B 7168 ) BLAEBARS (O, m )l (5 AR K J VR %) D —

Fourier §& ¥, AR Bl A8 ERTUATRBR2AMAR (0, m) P a2

—UA. AXIIHARMALA B 2=0 & 2= [, REREFIMN.
WENETEER F ()BRZ, T

TERIFR (0, =), Flz)=f(=),
TR (==, 0 1, Fla) =~ f(-2),
R NP S ER B (0, ) o SRIE B b ], Wi A1y K220

Ry ) o U A7 15 B, SR B &5 6 TR 5L 5L
kIR ARG A

K L 4
*,ﬁj ,\x)cos nxle= f\x\ ~0s Txdx+j S(xyco nx © B T=—p,
\ - 0

0 .
TS SCmn)m = FC0) 2L AR AL RA IR f 7 wycos s L
T

-j i Cu)cos ny v MR AT RIS TR A A L
0



/ 0
b,,:-l—j” F(zx) sin nadzx = —l! f(~2)sin nzdz
T J-r a J=r
+lj ”f" z) sin nzdz,
w Jo -
R o= -y, A R UK

[0 0 .
——1~5 f(y)sin(—ny,><~—d.f/)=——l5 f(¥)sin nydy
wJT kig

.T

= —}r— j:f (y sinnydy,
SEOUE 5 8 B oA ik

(3) b,,-———i- jo"f(x)sin nxds,
B HEH b, MIRR
“4) by sinz+b;sin2z4 - « - Hbhsinnzd o« oy

§45 Fourier L5 E 3% % (Fourier half-range sine series), ;iR
BRI 0y p 2 Z— G HFR [ (2), (B 2=0 Kz ==
TR0k, FH(D 2R G 5 2 =0 Kk o == BFZARE,
B mETRZ f(2) B .

aRils:, —BE B S (=) ZE AREEAE WSS Fourier 425
255 % (Fourier half-range cosine series)
(5) ag+aycosatazcos2z+ o« o ta,cosmzt - ¢ oy
it i
G) aoa%jowf(x)dx, a,,-——%j;f(x)cm nzdzr,(n=1,2,. « »),

* WA S () ERRBA RN 5B
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YIS, fE—{Bf %k (even function)F (x), Hi%4 F:
FffR 0, )R, Fiz) =f(z)
1L (=m0, F o) =F(~2)3
WAKRTR Fourier 2 ByE oL #%0 L HEAT €048,
BEL () =z RSP BIEAREL
B

2 fr COs R si I 2
b, = ——j z sin nxdx:z- ~Feoshy | Sinnx == 1M
wJo |, » % j0 n

sin 22 , sin 3=z
pepnie )

BB IR « =0, WA o=
BE2. o)== BRTERBLAR.
He(6)3%, KA
=2y n B IRIE 0, = 0,1 B RIF a,~ -

:. x—.‘Z(sin x—

4

ant’

3 Tt

BE3. WAEEH (), WIENRE 0,7/ ) f(2) =2, LIEH
B [2,m)m f(2) =7 — 2, BRIEZ -~ B E5L R
Rz '

a2
bn=—2— il z sin r-zda:+—2-‘/' (w —~z)sinnzdz
w Jo w Jw/2

“xc:t_r__i(cosx+cos3x ccs By L. )
2 x

_ 2 zcosnz  sinnx v/l 2 (w—ax)cosne sinnz T
=— + +—| - - o
n n- Jr/2,

ar n » 0 L 4
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BHF R E B

Nt
BESUR  BAROFER(-1) T o, S n SRS 0.

L

.. f(x)=%(sin x— sxréfx + sn;)f)x — . . e )

Wi 4. PN 0 <o <, RIE FAIS IS PEEL BN

(a) f(z)=1; (b) [ 2=0F »/2,f(2)=0, X[} z=u/2 % =,
f(xY=cos 7 (&) f(a)=cos z; (d) f(x)=e2,

X1V .10, Fourier g FT7A JLUT 2 LAYk X S e,
RIS E 2, P — RS — 1 S S TR R LS
— E B — DL SN, R Fourier SN 25\ o) (kg
FI» BT A5 5 1, D AR 15, T 20 FH i BT 2 s,

AT —EREZIECRE N CWEN DS BARE
GO T R A, MY 2 VLR o, MR 2SR 2R
JE R O°, A e L1 RUR IS 0 B

I IS = B EiB 2 —IS v i, T AURR 2D SRR

2%

3% =0
’

‘a_xf o0,*
3L B AR DB A 15

6(0,9)=6(a,4)=0, §(z, )=O’ 6(3)0)-00.

W § XIV 6 ZHE:, 4 o=coax +6v BT 7218
a4 (2=0,
(28]
() 3 VIFT o FU T B BV (01eF%  cpe™H D)
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R LBV SR T RMGEANERAH R, BEATERY
(§v1-4), ()R &4k
(2) Aefv sin Bx + Bebv cos Bz,
b A B, B S IER R BL

B 6(0,y)=0,# 414 B=6,

6(a 1) =0, AR B=nm/a, i n 13-~k

M 6,0 ) =0, B SIS, B — nor [0, 1] » 55 —IEAEBR, Ak
TENGAZ 002, 9) BB FHUZA, Fdn

. Mt ’
(3) 6= 3 Ae=rm/asin7Z
n a

W%, BAFURER A 2 TR 62,0) =0, G1R 0 <z <a [
(onPeps)

21‘1"55

(4) 6, =4; sin%-}-:ﬂz sin Ui
a

a

+ . ..}.Ansin L ) ..

Bk 75— Fourier ELTE R ARM, KA KIS wz/a,
16 §XIV-9 270401 4 oh, BB RTG

l=—4—(sin :+.isin 3z+l<.in 54 o o )
a 3 b :

HISARR 0<e<w, R zerz/s, %

(5 1=£(sinﬁ+.i»in LCR L A .),
v T a 3 Is) [

RFCIMR O<z<a, P16, 3 (B) LB, B MEH (4) el 4
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. BRI
— 3y - =
f= 46“[6-—711/(1sm—g+f&a—sm@+uu5m&f+ .. J
a 3 a 5 a

BE2. READBEA TR AXES o B, AR LEF—
YaZTERE 1S 2« B - ERZIAPE IS » Z—OL BB S S (), e BLbk S AR
VRS2 iminT 80 AR i vob. BURF R I G B IR B 2 T B
6(2,2), PTG BB = BHFN 6, 48 BLOE R BA WD ZRF B 0,

FORHT LG A RER R

W R R Sue T8
6(9, t)=9(a ) =0, ¢(z,» )::Or 9(‘”)0) ':f(z).
BREARSRER, EABE ‘
i Oéx_é_yﬁﬂx)w,ﬁ(f:’i. —ZaZallf flz)=a—z,
A 9=ccor+8 LU, WiRN RS
k202 —8=0,

i o2
(G) ‘ ceax +h2at
AR B RE Ty MY AR R g Zc o ¥y
BT,

B 6(x,0 ) =0, o* HR AY, WHSHN - mBRo=+i-,

YUBE(6)# ZIHZH, &



BEERATHE 339
¢ =hAp2 (g eiPT 4 coe~iPT),

W UGETE, B g
e—h*p2 (A s'n px+ B cos px),
Wi 4,8, p FALEHER
6(0,8) =0, fAiA B=0,
P 6(a,t) =0, R p=nw/a, i n B —HEBL» ARIREE
HOBEN L 6Ca, ) 6B TR, B n

B o . NDwrx
0:—.. Z Ane-hln21r~t/az sin- .
Py a

e, T NHREH A VA 0(2,0) = (2), PR 0Lx La v,

f(@)= 2 Ausin =8 1 0La e,
27 — Fourier LE¥F 38, KPR R =2/a,
1ER v, [ () HUELF:
Y 0La L 28], [ (z) =R a[2LrLa Bf, f(2)=a—2,
A z=nzxfa, Bl z=az/x, ]
R 0L L |28, [(az]x) =F(2) =az[=;
W w[2£8Lx WY, F(2)=(x—2)a/7,
ML § X1V -9 22708 3 B2, B\ BB R B L Fourier
SRR B S

. da .
F(z)=;: (smz—T —

sin3  sin bz )
.. )



840 B HBE ARG

HHRG AR 0L2Lr N i AR GITE 2R S

—Oh m /sl 3
et . WX € ; . Brx
0._.—_4_1[(,—7) w2t /a” sin— — sin

T a

e—="Bain2t/a2 | B
BERBE T 0L La,

BES, W fley=100", B SR A 20 RS2 M. il
R EERLE SRR B, SRR R B AT IR R

XIvell, ZeERe A RESRER T TENE,. Mooge
Hik SREESS P2 SR K, IGERE
(1) Rr+Ss4+Ti=V,
Hp E,8, 7T,V 7 2,9,2,0,9 25 %%, Gaspard Monge (1746 —1818)%;
Bl — R mRA g B, BASFER B LS —IT TR R Z—E
—R AR H R UB K ES S P REE S (first or intermediary
integral) FHH - SR E: Z— i UMb ER MR H2 B BIE
HReZR e, SR AT, 8, T,V A Bkl 2ot
BI5FL D CE I E R, W RUE R BRI 2 S B, B S
BRIRAL B LR R 2R B

53
(2) dz=pdxr+qdy

* AL BN, £ Forysth, A Treatise on Differential Eq mtions,_§229
RS, S E S M2 S, 88 Gousat, Sur [Yin'8gcation des & qua-

tio"s aux dé:ivé2s parti 1l 8 du second ordre,
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HhEANA
)

d =rdz+edy,
dq =sdz+1dy,
WL (DHMG)pZ r 90, M
(4)  8(Rdy%:—8dady+Tda3)— (Rdydp+ Tdxdq—Vdzdy) =6,

VTR R

(5) Rdy?—Sdzdy + Tdx?=0

m

(6) Rdydp+Tdxzdq -Vdzdy=0,*

RO LIE A 201y dn R, 5F2(5) B 00T 20 1l —AR 548
(7) dy -Wi(z,9,2,p,q)dz=0 J dy—Wy(2,¥,2,0,9)dz=0
AR), i R% B LE
(8) ART =82
B¥, R 2R LA FE, HR(2)M(6) K (1) ZAT—, Ai—H
OATHBY 29,500 ZEWRHAHF. SR, EEEE
EBICPEE MBI A, BLED Monge ZBoAEH & A Lk .
InRe kA% LA R WL 2

u(2,9,%,p,9)=c1, %2(2,¥,%,9,9) =Ca
RYBL 5| B, TR T, AT AR
(9) ' Uy = (%),

® HEL(B) R 6) BRI Monge FR,



e ® T HRER

(¢ £—FEEHEL, B—P RS RO B—R—RiE > TR T
NHE RN, i B8R0 )2 b,

%3 (1) 2 AR HR(2) & (6) /el i 2 H R4, EAS
REGTPMEISAES (9) &, ML EX »p RO EREER de=
pdz+qdy vh, QI REZ A8 (1) Z3ERR .

BEL (r—2pgs+pU=0,

Monge H 2L

9°2y® + 2pqdzdy 4 p*da?=0, ¢*dydp+ p*dedg=0,
KB~ Re—5c RN, 0
(gdy 4 pd=)?=0,
MWHRAS R G

gdp— 1dg=0,
i =
Monge 2 28— R dz = rdz + gdy WL, 3105
dz=0,
Bz Z=02
%1% - PR R
p=g%(%),

AM PSR-, KEANRRARD, RER—PE
R, AT LA Lagrange G 2, UGE R
ed(2) +y=y(2),



EBRRET IR 843

BE2. r—a%=0 *
Monge D‘J‘Fe %
dy? -a*dz?=0, B dy—adz=0 J% dy+adz=0,
dyd p~ a?dzdq=0,
A dy —adz=0,7% y —azx=c,, f Monge 5§ “ 52, R
dp—adg=0; [HZ p—af=c,,
i — MR R RS
p—ad=y(y —az),
BRAS—HF,dy +ade=0, F N ORS—PRHIK 15
p+ag=¢(y+az),
b PR 2 K 9, TS
= _¢(J+ax)+¢(/—a»c)],

=9y an) g g—an))

* WUHFLL —BER §XIV 2, R AR i SRR, B
HFL#%%% Jean-1e-Rond D'Alembert (1718—1783), [CI 74T 4ERUR A ARSIE Z
&4 Récherches sur les vibration des cordes sonores A MNE. SERFARR
WL IRDINE , W RTER AR 92y /312 ~ 9%y /302 =0, 3tk ¢ RIRF, % v B E—-HZ
psa iy, x ﬁ?&%ﬁ?ﬁ»mMﬁﬁfﬂiﬁ*:{«_ﬂ) y T e IR T B T R 2 A
##(displacement). Marie $i3L 3 PI3kH Histoire des Sciences MatLématiques et

Physiques, t VI, p. 2i7,
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BENAUERRIE A H TR

dz:.._i_zda(y +ax)+ ¢y —azx))dz+ —21—;[4>(y +az)—-y(y —az)]dy

~L¢(y+ax) (dy+adx)——]—4//(y —az)(dy —adx),
2a 2a

BY & Sy AT B 0L RV T AR 1 B — S5 TT e B
2=$(y+az) +y(y—az),
KPS B RATIE T 2 EW R AT B — O AR .

4p
3., r—f=~
vE i

Monge Jif215
dy?—da?=0, B dy -dx=0 } dy+dx=0,

dxdy =0,

4p
dydp—dxdg+ —
ydp xq+x+y

Hdy-dx=0,fy—2x=c, S Monge S = H M4, M

(10) 2xdp+4pdz - 2zdg+oy(dp—d7) =0,
7 dz=pdx+gdy
-y dz=pdzx +gqdx,

Buieg (19) 508, k%
2(xdp+ pdz) - 2(2zdg+gdz) +¢,(dp—dg> +2dz==0,

BTy AR, KRS
(22, Cv,\(P"g) -+ 2’::0‘,



BoBES R 84

] (z+9)(p—q)+22=c.,
fe—rh R IE S
(24N (p-0) +22=d(y~2),

ANERIE TR dy 4+ dx =0, i — 58 KB 2 25 3 i FRAL
ﬁ)’(;ﬁﬁ?q’ K2R a. RIE—pilE X, % Lagrange 53k, [EF

dz — —ay _ dz
z+, z+y S(y-z)—2°
i EIRm TR 2 5 R, 15
zt+y=a,

Ya—-z{Ry,RH

dx _ dz

“a  ¢(a—2z)-—2:’
ep

Z_i+—f~z=~¢(a—‘z)

BA—BTE RS ) B R AE (S11.9)8 ¥/, B R
aze?[* = /c“/‘¢(a—2z)dx+b,
Yzt+y R, FEEHE
(24925 ~ [e2/0(a—22)dz =y (2 +1),

SR SE B dn — R IR E RS TR B (SXIIT- 6), 1 REMA
BE I, BRS¢ 2R, LRZHSERIERE R b, FRIZ
ST RE Ve i Bk ¢, MIBBUARES 2 o SURBES R I Z thtk
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B z+y,

4. q1+q)r—(p+a+2p0)s+p(14 p)t=0,

5, ps—qr=0,

6. (b+cq)r~2(b+cq)atcp)s+ (at+cp)t=0,

XIV.12. RRIBEE ARRERABBRZ-BEBHHE
BRE—HHA R, diek 2B R A ZEREHREBR UG
BT B - 088 B — I B IR, U T AR B

BE1. zr=p,

Wiy BEE, EATEZEHMS 5B

P2 g, g S22
RIS 1B p=2f (), Wi f(OF—TEHD. Bily B ma
Z—:=xf<y);

RS 2 =221(1)+ $(9), $(0) R B—ERER. Bz ARt —
RS, REBEA [0 R,
| BE2 r+edp=0,
iy 48 ﬁs%’(mkﬁﬂ, Jilp =
pHg+z=1(y),
MR- S H IR, ¥ Lagrange 5k, fEf3
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LI 0 SRAD
z—y=a,
A BRI, TR R G PR
=l W),
H—BIAERGIT9E &, WS

w'= [1(uiay +b=$(y) 45,
2’ — d(y)=y(z—7),
&n z=d(y)+ey(z~y),
MEK e BAEA ¢(y) 22,
3. yt—g=xy2, 4. s=xy. 5. r+p=u2ay,

XIV.13. {RE LS RIS Z RS H 2, I 4
A, RIS L, B, BANIERZ PR 8
A T AR 2 05 eSS B R H—EI B 2R, RS ks
BZBRPr O S 2 B ERE, BR—RRE A $X1v.11
H Monge Jyihfif 2z,

AT RIS R B P S R 2R R B =R, R §XIV.6 250
WAL,

IR BBESRIARHR, B 5L, OH RS RIS %, B3t
B A SRR TR - B §XIV -2 22 5 sl L) A,

IR LK, i RAR B AR R RIS B, SR AT {2
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BRI F(EXIV.T),

A 0E §XIV 12 Z ARSI AR B wT WL ME M — T 2.
22581, ys=z+y.

2, r—s—0Gli=xy, 3. zr4+ p°=3xy",
x+$l

4. zf—-(x+J)s+yt— (p 9.,

(/1 Monge J7ik:, 4> x+y=u,xy=v.3

5. ar—p=uxy, 6, r—t—3p+3g=-2+
Te ar—yl=(x4+1)y.

8. 2%+ 2xystyit+axptyg—-ni:=0,

9, zr4 p=9:2y2 10. s—t=xz/y2,

11, s=pq, 12, r—2s+i=(z+y),
13, (g+ D2 =2(pg+p+9+Ds+(p+1)%=0,
14, ¢gs—pt=0, 15, s+ p—g=242zy,
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PEARRECNEROTS-REREEEZSEHE. Rvivy
152 My 2B R K Z 5B —E R B% *(identical relation)
AR 2 STk, S T BT &I, (functional determinant, )} ff4%
ZHZ Jacobi ) FU 2 K y Z—GHETHE SHE, 8

ou

dr Oz
(1, »)
— 2 =J Uy 0) = (U, 0) 4, = =0
By ==

19y oy

1° SEAgm s e T e
B u=9), R}
du _ 2¢ 9v

9r 0v 9z’

du 3% v
3y v oy

*HMe Re 2—ERRRE THRR 2 Ry FASHARITERL. W
Mu=zty, o= (2+0)2,0] ul=v BR © By Folf ZHEBRT. v B o B
PR R, FAD WER BB E L —Ely. BHAEBAEBERN: TERRL
Bz Ry BREREETERERE, PN u=2+y, vt -y QM RR ul=v HIR
YR 2 Ry B (412 =2 -y LEABT LR

(389



559 &5 i E R

B A 4 22 5 Rk B

du 3
Br 9z
=0,
2% ov
oy oy
s SRR WIS 0k A B PR,
2° KR LR
Wt u Mo THEBUS u=F1(2,9),v=F.(z,y), B RERy
W AR, BRI v BB
u=9(x,v),

A =ity {5 E&%&‘Xi}tﬁﬁ%ﬁt:%‘:z&w' i)

ou _ ¢ v
E72n o 8-
du v
B 9z
L . =0, k=X (ke -—-o Iy 5 R R, @
()
9y oy
b/0x=0, 7% ¢ T iy & ZH, BIE Jacobi RE BT,
u=9(v),
oA Yo B Fe

KR ARTIRT RO ATR » R » (BR800 2 IR,
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W gk IL
- ARHZ » AERES—SRBERTFEERRZET.
HIRFE B 1(2) Ry (o) —Kim ez, A —IEER*
1 a1y ¥ gy, =0
1, b o, B o BRE, RARRE, Rigs 1%
(2) 019’ +agy, =0,
B o) B a; 22 Z 35 R BRERSXRER) R oL, Wb « Bl 2, 20

Y. Y2
3)

=Y

v vs
B (O B—B T,

REOIFBIS. BAUEZSE

Y193’ — Y391’ =0,
W RTED BR— TR B E R
Ya=ci¥1,

S EM =B v1(2),¥2(2), ys(2)—K i, RAE—EHER
(4) a1+ 05Yz+asys =0
AL, BB 1,090 ABRRB LR B ORABLS WX, HP
{axy{ +axy;" +asys’ =0,

(5) ” ” ”
a1y agy;”" +agys’” =0,

* i EERE RS- HENRNERZ - IR 4L,



352 T A TR R

BRILZ IR TS a5y a0, a8 23500, GERIREROT, 7

K} Y3 Y3
(6) vy oy =0,
|y ' y‘u yd”

T (O AEPEEL 1, Y2y s G — S AR BRI o ) BAGRSRARE 2 S TR i
., B TTEREIIE A-T SY EE N IR R e {7

I—47 X EE, M —E R B BIFR (R B R
AR KRBT 2T E, B, BO) 288, WEETE
T L= 1y 12y 13 AFHE, A

piY1 +pgy¥s +psys =0,
(7) %Hlyll +pa¥a’ +uays’ =0,
prdn”  pgye + psys” =0,
JBBIE 2, BT
Y1 Y2 Ys Ys Ys Ys Y1 Y1 Y2
(B)  miipg:pg= = ":I’ ,5 B
'y sl v s lys | v v

B =M AT AR E—E AR, RO Em (4) Z
—FEEEX, & LRE—N T AR BE. EADBVIRETE
y3 By, WA —E R A BER, 4o

Yaz—cys=90
HyAHEZORE, HIES (2R, RSB a1=0,0;=1,a3= ¢
KX,
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imﬂ“‘é"'fﬁfhxt"{ﬁﬁﬁ% A prs py po TRAE— 1S, VBT
B Te N TR W EL B = 06 8, 2R 4 (D) 23— LA
)ik,

S (Tpys = .?/@ﬁﬁ},ﬂif WA I TR 2 i

. Y1 p2' Yo+ psys =0,
9 ‘ oy
1Y Y F psys =0,

IR 1S “1"!"2’)1"3’ ZHERK, %A

(10) ay s pdt e Y1 Y2 Ys _ Y2 Y3 : Y3 Y1 ) Y1 Ya
AR 7E7 4 | 27 B FART I PR B
T E(8) Mk, G
(11 . G- Y
[P [ *3

I @S o, BIER BRI H B, Rk (11)h 582
iRl ra vy abt )

hy= olefk(x)dx, g cged M) oy,

s P3=CgC
ep
B3l pe=0ylex? ooy BT—MR B, EEE(C) ZFH MR
AR,
VAT EEAT , SE UL — ML G AT — B8 2 » (Ui
Bryi(e)sy. @)y o o oy, ()i A—TH A RAE R i BGER
aitays+ ¢ - o +a,y,=0,

(TR ROY GO Ty ok 3 305



(12)

Hhen

yl y2 yn
" Y2 <Yy
", "/2" R yn” =0

yl(:”—l) yz(n_l) PO .y”(""l)

ML v1(2)s yalz), o o o, Yol2) BREIER Z TR

Q2)rp 247 AT TR,

(A2)PIFRIRERIS Uashzre + 1Y 22 Wronski 5(Wrorskian),

75 A J. Hoéné-Wronski(1778 ~1853)[ii%4.

M gk IIIL

ATBE. ALPLAEMSF R AT,
1° —ERHS TR
(2) ZR—ikE ,
HGTIR 2ok, R 11,1V, IX #,
HRIE ki, RIBV 3,
O T:1 %3
i B R R BPI S2 H, A VI 8,
Jm i§ Cauchy J 3, J §VI.11,
IS IR B, 5L VI, VI, IX # & §XI.6,
i BRI LR, RS VINLIX # & §X1-6,
2 —RWRHS SR '
() ZI5—#BE, A X1 7,
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(b) Rk H, B XIV &,

30
4»

—fH &5 ik, R X &,
Wi T Rk R4 0 AL (R JLBA XT 88,

855
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M B F R HR

ARTIRA TG c.c. ~ERUIRR, doe.=FTHB, ‘-=1F:ﬁ; o0.=%,
p-"ﬁi"ﬂ-“&?ﬁ.

d'Alembert, 117, 343 Bessal, 234
Ames and Murnaghan, 329 Boessel's equation, 233
Angle between two curves, 64 Bess21's functions, 234, 285
Applications to Boole, 188

Chemistry, 70-—78 Boundary cond:tion, 68

Electricity, 72, 1568
Geometry, 53—48, 93, 09, 195, Cantilever beam, 80

267, 312, 313 neutra] surface of, 82
Pliysics, 68—72, 75, 78—83, 99, Cauchy, 142
146—158, 160--166, 193, 272 ~ Cauchy's l.d.e., 142

274, 829, 282, 336--310 Cayley, 114
Arbitrary constant,d c-discriminant relation, 103
Auxiliary equation, 118, 317, 323 geometrical s gnificance, 173
roots of, complex, 120, 820 Center of force, 272
roots of, repeated, 119, 317 Central force, 160
Characteristic equation, 118
Batemgn, 109, 274 Charpit, 3J1
Bernoulli, 36 metnod of Lagrangs and, 801
RVainoulli's equation, 33 Chrystal, 114

(857
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#

Clairaut, 40, 93
Clairaut's equation, 93
extended, 311
Classification of differential equations,
3
Coble, 140
Commutative op2rations, 124
Complementary function, 117, 817
Completa l.d.e., 116
Corrpl.te solution of o.d.e., 9
of p.d.e., 208, 209
Condition for exactness
of o.d.e. of first order, 26
of l.o.d.e. of higher order, 18
Condition for integrability of t.d.e., 240
for 1. independence of functions, 851
for relation between functions, 349
for repeated roots of an algebraic
equation, 102
Curve of pursuit, 198
Cuspidal locus, 1.8

Damped vibration, 149
Darboux, 114
Degree of a dee., 8
Dependent variable absent, 176
Derivation of an o.d.e., b

of a p.d.e., 275, 278
Differontial equation, 1, 6
Dffe ential equation

of a family of curves, £8, 65
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of simple harmonic motion, 147
Differential expressions in Geomeatry, 59

formulas for, 55—31, 813
Discriminant, 101

relation, 103
Distribution of temperature, 163, 165, 158
Double root, condition for, 102

Electric circuit, 72, 1f8
Envelops, 100, 297, 299
Euler, 38, 117, 227, 235
factor or multiplier, 9
Even function, 335
Exact differential, 24
condition for, 26
Exact d.e., 25, 20, 185
Existance theorem for o.d.e., 108, 201
for l.o.d.e., 206
for p.d.e., 283

Extraneous loci, 108

Falling body, 69, 70
Family of curves, 56
equation of, 50
Fine, 114
First integral, 185
Flow of heat, 75, 330, 838, 328
Forced vibration, 151
Forsyth, 235, 340
Fourier series, 332

half-range sine series, 834



Frobenius, 208
Fuchs, 208

Gauss, 227, 231

Causs’s equation, 227

Gencral integral, 116

Genera! solution of o.d.e., 9
of p.d.e., 282, 287, 298

General summary, 254

Geometrical interpretation of
discriminant relations, “08
existence thcorems, 202, 283

Grometrical interpretation of
~edeee Of first order, 53
p.d.e. of first order, 297
system of o.d.e. of first order, 267
t.d.e,, 233

Glaisher, 114

Goursat, 340

Goursat-Bourlet, 283, 268

Hill, 1¢9, 114, 202, 298
Homogeneous function, 14
Euler’s theorem for, 28
Homogeneous l.o.d.e., 115

l-p.c.e. of first order, 285
l.p.d.e. with c.c., 318
o.d.e., 14, 38, 181
t.d.e., 247

Hypergeometric series, 227, 229
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Identical functional relation, 3849
condition for, 249
Ident'cal 'inear relation, 3851
condition for, 351
Identity, 351
Independent arbitrary consiants, 7
Independont integrating factors, 29
Independent variable absent, 178
Indic’al equation, 212
roots of differ by an integer, 224
roots of ,repeated, 221
Infinity of curves, B5
Ingersol! and Zokel, 830
Init’al condition, '8
Integrable t.d.e., 229
methed of solution, 243, 245, 246
Integral, 3, 116
curve, 54
surface, 254
Integrating a d.e., 10
Integrating factor, 25, 58, 42, 44, 47,
187, £94
by inspection, 44
of o.d.e. of first order, indefinite in
number, 25
Integration in series, 198
Integration term for term, 14
Intermediary iptegral, 340
Irreducible g.e. of first ordes, 86
¥sotaric frnction, 19 )
Tsobaric d.e., 22, £8, I8}
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Isogonal trajcctory, 84
Jacobian, 241, ¥49
Kepler's laws, 151, 164

Lacroix, 501
Lagrange, 121, 285, 299, 301

method of, 283

and Cha.pit, method of, 301
Legendre. 143, 231
Legendre's equation, 143, 231
Legendrian coefficient, 28
Leibniz, 40, 189
Liebmann, 114
Linear o.d.e., 32, 115

Cauchy’s, 142

complete, 116

condition for exactness of, 183

d.e. of first order reducible to, 36

homogencous, 115

Legendre's, 143, 231

of first order, 33

of second order, 1689

reducible to one with c.c., 142

solution of,in series, 208

systom of,, with c.c., 259

with c.c., 117

with particular integral known, 170,

190

Linear p.d.e., 279, 783, 813, 840

homogeneous, 285
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homogeneous, with c.c., 816
non-homogeneous, with c.c., 323
of first order, 779,783
of second or higher order, 315, 840
reducible to one with c.c., 327
Linear relation, 351
condition for, 331
Linearly independent functions, 116
Lines of force due to two magnetic
poles, 78
Liouville, 188
Literal constant, 5
Lobatto, 128

Marie, 343

Monge, 340

Monge's equatons, 341

Monge’s method, 340

Motion of a particle, €8_72, 160, 1¢6,
196,272,274

Nodgal locus, 107

Non-homogeneous L.p.d.e. with c.«Ce, 323
Non-integrable t.d.c., 252

Ncn-linear p.d.e. of first order, 287

0dd function, 333

Order of a d.esy 3

Ordinary d.c., 8

Orthogonal trajectory, €4, 2€8

Partial d.e., 8, 275



Particular curve, 109

Particular integral of l.0.d.e., 116,
125, 128, 131, 185
of l.p.dee., 321

Particular solution of o.d.e., 9
of p.d.e., 298, 329

Perry, 8%

Petrovitch, 109

Piaggio, 110

Picard, 114

Primitive of o.d.e., 7

of p.d.e., 2735, 278
Quadrature, 10

Rational,entire function, 198
Rational opqations of Algebra, 103
Reducible d.e. of first order, 86
Reduction of o.d.c. to equivalent
system, 201, 270
Region, 108
Regular function, 201
Resonance, 162
Riccati, 235
Riccati's equation, 194, 285
aralogy ot, to l.d.e., 238
Roots of suxiliary equation
complex, 120, 320
repeated, 119, 317
Roots of indicial equation

differ by an integer, 224
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repeated, 221
Rothenberg, 114

Schlesinger, 230
S:pamation of var'ables, 11, 245, 809
Series, integration in, 198
Simple harmonic motion, 146
equation of, 147
Simple pendulum, 147, 197
Singular point, £07, £82 .
Singular solution of o.d.e., 100, 104, 262
of p.d.e., 207
Slope of a curve, 53
Sol tion in series, 204
for l.o.des., 208
Solution of a d.e., 8
complete, o, 798, 209
general, 9, 282, 287, 298
particular, 9, 2(8
singular, 100, 104, 202, 207
special, 42, 292
Solving a d.e., 10
Summary, general, 354
Symbol D, 115, 209, 815
p, 142, 183, 316
Symtolic operator(D —a), 124
System of diiferential equations, 2567
general method of soluticn, 257
of l.o.dee. with c.c., 269
of 0.d.e. of the first order, 262
of t.d.8., 200
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replacirg an o.d.e., 270 of, 135
Tac-locus, 108 Variables separation of, 11, 245, 869
Tait and Steele, 70 Variation of parameters, 1.1
Total d.e., 259 Vertical column, 167

homogeneous, 247 Vibration of stretched string, 529, 848

integrable, 289, 250
method of solution, 248, 245, 247, 269 Wronski, 254

non-integrable, £62 Wronskian, 334
system of, 269 ¥’ -discriminant relation, 105
Trajectory, 64 geometrical significance of, 108

Undeterm ned coefficients, method Zonal harmonic, 233
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11, y2+y2=1, 12, y=sin z
vVi—y?®
§11.1
4., /1422+logy=c, 5. 22+cyl=e—-1,
. y=ccosx—3, 7. coszcosy=e,
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§11.4

2. (224-y)=cay,[m=2), 3. 224 %ty ~c,[m=-2],
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§11-5
1. a+y=tan(z+c), 2. x—-y+a==—e;:—c—,
2 e
8. y=2log(22+4y) +c, 4, tan(z—y)=xz+c,
§11.8
4. 2"+ 2y =c, 5. 322—2xy+y +x—3yme,
6. log/w+tan"’%:c. 7. J%+logy=o,
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10. =° sin—!i=c,
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§11.9
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6. y=22(1+4cel/*),
7. y=x2+cl/x"—1_,ﬁ(x’—y)'~’=cA(x°‘—1),
8. z=y"+cys,

§11.10
2. log y=a"4cx 3. yzzxz——l-{-ce—”g.
4. cosy=1+4cecos®, 5. 2y (" +te)=1,

6. 4y7/ (14z4z ) +3=c(l—2)"

T Vy+l=a+l4cvz+i, 8. a7 2=1my fceV |
§11.12

2. 24 a3y?=e, 3. 222t y=ce,

4. Y =cz. [ 5 23=3y%"] 5. x*+y=cay?,

6. (22y+41)y'/2=cx/3,

§11.13
1. Bt Basy 4+ Ga2y2 4+ 4u3y=oc,
2. " —y2—cy=a?, 3. vidazy’ 2 =cy’,
§II.14
5. tan1¥ —pqe 6. z'+2(c—2x +4,2+¢2=0,
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7. zlogx+y®=cx, 8. 2zy’'—1==caly?,
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1. 2?4y =2z tan(z+c), 2. logiy__—l—=xz+c_

x4




& & H B Q&R

o
4. 2’4 y’=c(1+2)?, 5. (1-x)2y2+x2'—,—‘;x"'=c‘
x

C. 2y=z(14a™),

L ¥2-1
7 loz[(«?—2)24+ (¥2—1)¥]+ 2 tan 1~x—2 5 =¢.
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15. y:;g/(]._x?/]/ﬂ“_ce ®/(1-22) .
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a=./p, gt b=tan" (g /p,),c=ro,b=r(C—A)/A,
R =V = VP TR,
6, FBIEIE o0 ¢, MIZ R B2 B ARE R TER
2 fal—y [b =c, Mz [a"—=2*]c'=c_,
BUASGRIEEE R ML ei=c 0, BUFKRBBIBTHRAERZ—
zla=tylb=tz/c,
Frt= 1, 0¥, 2=z, y =Yz =2, MIPFFERFRI S

t—1t .‘g.:“_l-/m dz
O b Joy o/ (& —ate;) (zi—atsy)
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#P»H B EB

X eH mX (cH eH
A

MR G2 i DT A5 R,

§X11.1
1. 2{p—q)+x~y=0, 2, 5@~ 2x2p—2"423=0,
3. z=ap+yd+vpra. 4 pe=2
5. (1+¢2)yr—(14p)t=0,3 £gr—(1+p*)s=0,
G, r=0, B t=0,1 2=ap+yg—zys, 7. zs4 p1=0,
§X11.2
2. wzptyg=zy, 3. yp—ag=y’—2’, 4. r—t=0,
b. zr—(z+y)s+yt= +J(p 7).
§X1I1-1
3. d(al+ytazy+2)=0, 4. ‘(z+y+z,a°+y+2)=0,
B. zty+2=2b(zz—yz), 6. $(z?-y?=z,229—2)=0.
§X111.2
2. [y+z- ¢lz)P=4y(2) (2 ~¥);
z+z=0,z-y=0RF LK. ‘
3. 224+ (2-yw(z)P=12+1=0 RE B, "
4. zemysinNzfy)+y(y) y—z=0,y+z=0 R,

czmyy(x)=(y(z) +2)%5y 4 4oy + 4 =0 R52 MR,
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- % 807

T $(at- 2y, — 4, %) = 0,2 =0 R IR,
B. &(vz—v2,vVy—v/2)=0,2=0,y=0,2=0 BRE LR,
9. ¢(tan"'z—-tan"'y,tan" 'z - sin” 2) =0,

-1 1-2 —z .
X i jzv1-z )=0,
+zy y1l—z-42z2

z—1=0,z+1=0 R 2,
10. ¢(2y—z,e log(z—z—y))=0z2=~2—y=0 WK,
§XI11.7
2. y=(b-2)(atyz), * 3. C:=(2w—a) +lay+d,
4. (az+y+5):=(1+a’)(R'=2?),
§XIII.8
. logzemaz+yfath, 3. z=algz4Vai~1/45,
. logz=az+(a+1/a)ogy +b. B, z—a =bxe’/*,
. 2vaz=log(z%) +b, 7. logz=ax ta'y +b,

0 O & N

. 3logz=38alogxz—2(a—y)3/’+b;
3((‘?!%245?&),310gz%3y(a+1og z)+(a tlogz)' +b,
9. 2:=a%" +2aye”+b,

§XIII.9
1. zmaz4by + VaTFb 1 1,c8,, 2'4yt+2=], s

* BALR-EMARBER—FRZER. BA ¢ 24BN TRIBRLE
BRETHE TSR RZER.
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10,
11.
12,
14,
16.

17

18.
19.

20.

#® 7 5 ¢ AR

. z=ax+by +a’+b ,c.s., 2’4y +42=0,s.s.

z=ax+by+1/(a?+5%),c8., 2(zi+y" =4%3,s.s.

z=ax+by+a 4 abrbdics.y = —x_;/+y +32=0,s.9,
§X111.19 '

. ¢(1/x—]/y,1/x—-]/z)=0_ 2. z;_-CxayN/l—alJ.

3u=zyz+ ¢(y [x,2[x),

z - ax+by+ab,c.5., xY+2=0,s.s, 6. zescx®y'/®,
d(3—y3, 27 ~22) =0, 7. z=alogz+ (a+a)y+b,
(a6 +1)(2-b)2=4(az+y).
z=avz+y+vV1-a*¥Yz—y+b,

2?=a’zh+ (ay+0)",

z=alogyz +y‘+ vV 1—a tan”'(y[2) +5,

224y +2l=2¢4(y/z), 13. (a—1)(az+y+8)z4+1=0,
z=azy+a'(z+y)+d, 1b. 24 V2 +y +ai=2"""¢(y[a),
2az=(ax +y)*+b, |

z=qlog z+ (a?+1)log y+ b,
Blog z=2(z+a)3/?+2(y—a)*/*+5,

#y/6 +1=202y +2"—y’ 1D,
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21, z=alog Vit y*+ (1/a)tan Wy [x) + b,
99, 22(a - y") =(x+6)2, 23, 2"+ (z—yé(2)]?=1,
21, 3r=(z—a)*+3a’y+b,  25. 92"y B—z=ax¢(y/x).
26. g kr=cr+ vV ~1-a’y+590 b I—TH B0, HIP
T Bk — 8
(F—=1)(a"+y") - (2=-0)"=0,
x50, 0,6),
27, PENEE 2=¢(2?+y%),
28. Mk e=az+by+ vV (k+c)a-+ b+, P kREEZ
Felits 2L 148 (690,0) 81— ¢, 0,0) . JLiK 7B L VE T 2K i
2?[(c*+ &) + (g2 )/ - 1
B2 T5—H55 T O oA TR W R A Rk R E 2
29. 715 bk #—ax—~ by =(kab)' 1, BT BRI 272yz =k,

30, ZP Mk z—ax-by=kad [ (ab=—a—b), PJEAH B
m1/2+y1/2+ z]/‘2=k1/2.

§X1V.2
2. z=¢(g+2)+y(y4 2z).
3. z2=2¢.(¥)+ ¢.(y +22) + $s(y + 52),
4. z=9,(2) +4,(y—2) + & (y+32).
§X1v-3
1. 2=¢(y+z)+2y(y+2),
« =1y + )+ by —z) +2ds(y 1),

[
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3. z=¢,(z4y) tad (z4+y)+ ds(z—y)tzd,(z - 9).
§X1V.bH

4, 2= $(y—2z)+y B+ 2y)+%sin(a:+y)+ (10% +2") /80,

b z=¢(y—2)+y(y+22)~2"y/2,
§X1V-.6

3. e=d¢(y- 2)+e2y(y+2) —%e""'f’—%cos(?z«l-y).

4 E=CG) (e +0) L sin(at 29) — e,
§X1V.7

2. z=¢(y/x) 4y (zy),

3. z=¢(x?y)+x¢(x°y)+x-’g/4/30.

4. 2=¢(2"+y ) 4 p(a2—y?),
§X1V.-8

8. u=A4ecsinay,a>0,

4. u=Ac70 (T 50y = 4t (V) ,a>0,

§Xiv.9

4. (a) f(x):i(sinx-{-gg_mf«}-_sm 5x+'“).
a 3 b

(b) f(x).—_l(-sinz;iii‘ﬁﬁ_sin 3,
T\ 3 :

+

85in4_x sin5x+“.):

1b 3
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2n
L ﬁﬂgﬁﬁ; bn = "W_’f)—.

=D 1= (=D)

PRI 6= Gy T e
4 [2sin 2 4Sin 4 27 sin an . ; ‘
(&) (= [F75 AR g S It 3
(d) f(x)= 3[: 1~+2¢——Sina,+ 2—(1- 56 )'31ﬂ 2x ko

"n—
+ a1+ (1)), sin nz b« -].

n 41
§X1v.10
3. 0= 400[ —h”1r?t a2 Sln———‘}' ]e—Ql?rLt’a’l Sm T
ar a 3
+ E,L-zi»hwzz,’a'z sin‘ri‘f+ ves ]
b a
‘ §X1v.11
4, z=9¢(2)+y(z+y+2), 5. z=¢(y) +¥(2).
6, y=¢lax+by+cz) +aylax+by+ez),
§XIV-12

3. z=¢(z)+yy(z) +2y* /3,

4. z=4(x)+y(¥) +2% /4,

6. z=d(y)+e 7y (y)+2'y/2—2y,
§X1V-13

1. z=d@)+y N+ Y orgytan,
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13.
14,

16,

oy hERER

z=d¢(y+32)+ ¢(y—'2x)+a:*y/(5+x4/2#,

. Be=¢(y) + 2y (y)+ 2%,

e=d(zty)+y(zy),

o 2=¢(y)+2"y(y) +%x“‘y log =,

. 2=y | 2) 4Ty (y—z) — ye Y,
2=y tay(yfz)+ a—1)yloge,

«z=g"(y lx) T (y =),

2=¢(y)+¢(log 2+ 2%",

c z=P(x)+y(z+y)+ (=4 y)log =z,
- F=d(x) 4 y(y),

L rmlatg) brylady) by (29D

y+¢(z+y+2)+¥(z+y+2) =0,
y=%(x)+¢(2),

z=e¢(y) +Vy(r) -ay+r—y+ 1.



