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u=f(t,u) (1.1)

du=g(¢t,u,d,u) (1.2)
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x=Ae', 2= —-—— (21)
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y+f()y+g(1)y" =0  (n#1)
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F
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i Cc +j(n -Dg(r)efde

KB CR—DBAHEF = [(n - D)

y (2.2)

IR 0 =2,/(6) =a 7 g(2) =B HRAEMFELHIERRER = o, =—Inl Bt 0fn=350) =2
M g(0) =208 JR4, My WRESIERR R R FRBRAONT
—%a —at’ +Ce™ =0
BI3 —BHR IR (Ricoati)
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1 -4Ce*
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{u.,+uu.,=0 (2.3)
u(0,x) = -sinx
)
z= —sin (x —ut) (2.4)
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u= —sin

{§=x—utix+sin & (2.5)
g,

FR (2.4) B2 ) TR TEERFUAE NS F ORI A, TUE TR (2. 3) B
M- ( Fourier) Z¥BHE, /H

~u(t,%) = ¥ u,(t)sin nx (2.6)
Hop
u,(t) =——:;£;u(t,x)sin nx dx (2.7)
B, ERAS PR %L
u,(t) =-nl—ﬁj_"ﬂcosnxdx (2.8)
EHERQ2.5)RAFR(2.8)15
u (1) = f;fcosn(g-sm £t) cos & ¢ (2.9)
FIF3 DL ZE/R (Bessel) eR %L, AT LA 3
J.(2) = —:;J;ﬂcos(nf - zsin£)d £ (2.10)
A, R AKX
J(2) =5 Jun (2) + 0,0 (2) ] (2.11)
IDELES
J.(2) = ﬁfcos n(ng - zsin £)cos £ &t (2.12)
BB R(2.12) f1(2.9)15
u,(t) =2]",Etm) (2.13)
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8I# FREIE R
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Z LI R AN 244 i B B B A AR T R BR R B R BB P i — T A FF B9 RO T S R HE AT TR) R . — 4
Xt FRERGARN b LB E AR BOIA N R AN EERFH TN S B H . AR R
ARERGE MR BUE RS WBIME , IR BIRE B RS T RPN E S EREE, b
TR R BB R IR B ME Y NS S AT B . T BERR B E IRt T B e B R /Y
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[2=re o
ul, ., =u, ‘
B4 ( Cauchy) [A]BFEX (Al t e (2,,8,) EB—E u,to < + o ,B X t—e,BF, FHBL
limlul = + o (3.2)

=y

A =500 ) W BAERR ST M BTAILAE 17 R
B u RARBA R n x| GESERE, f(1,0) oo il Y n x| IR ¢ R BIERR u =

EXNEXH, RINEBEFBRAG. 1) EXNFIHBENYBERANELHR, B, 7E(3.2) E%RE
BUFMERITE ¢ = ¢ O  FIRS7E ¢ = o TR R R T — 1 T HERE(BRE) .
ETRAREMZ AFEMMLEENERET R, BEHEST L EE L. AREHIKERE
AREAEERERSTENSH L. MARNRZE# L TEREEEN
du=g(t,u,du) (3.3)
R u RSB —n x| EHIERE,g(r,u,0,u) B0 Fou BRBH nx1 EERE, 9, Mo, 2

HIFRBAET o M- o BENH(RELR) KR

u(ty,x) =uy(x) (3.4)

B4, Y u=u(t,x; ty,u,) B u, =u, (t,550,,u)) FE tety,,) SR, X t— 1, B, FHIKERE
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limlul = + (3.5)

=19

& # limlu,| = + o (3.6)
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u=ag+au+-+a,_u" "t +ut (3.7)
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LB, HE(3.7) AT LIE R

u=F=(u-u)(u-u)"(u® +bu+c)"(u® +bu+c, )™ (3.8)

Hep,p Mg, i=1,2,... ,r,j=1,2,... ,m, 2PREBH = é‘,lpi +2’_=ilq’-,A =bf -4c;, j=1,2,...,
mo RR—HE, BRIVBE v Zu, Zu, 220, XH, HEG ) BHNBREHETLUHTRNEEAE,
EE FRGSMAEMVMEANBHNBREESRENAGHNTSA L
1) Bu,(i=1,2,... /) RFE,BPF=0BHEMEHE; B
2) IR F=0FEWRu,, i=1,2,...,r
(a) 3 n REHE, MR v>y,, A BEFRE;: Y u<y, BAFE.
(0) Zn BREBH, TiLR u>u, HER u<e,, BELFE,
iERA: 1° fNMR F =0 WA EfILL®, H#2(3.8) R

u=(u? +bu+e,)"(u?+bu+c,)™ (3.9)
B IAR 87 ~ e, <O I 3, =u + b + AT LIRS ERERB/ME o = (4¢,-57) o B, HHE.9)
AILA W H0f

u=p,(u? +b,u+c1)2,30(u+—;—b,)2>0 (3. 10)
Heb, By =al ™ - oo, WA, u B— A HSEN, REHFR(3. 10)183]
= —-;—b, +ﬁm (3.11)
Ho uy RYIEE, Y 1o, =—— B, u—w . El,u GEBRE, A, FE 1) HEH,

uoBo
2°00R F=0 BXEEH uv,,i=1,2,... ,r, 04, RNA

(a) % n RABYAT, 1 F ¢ =250, RIBK p =25 p URMAH. IR >0, HF u <u,, WA
u>0 (3.12)
B, u R— R R, XS WE w <, FEo BTEL, % u <u B, REAMMR v TE,RITER
4 u>u, b, FROBEERE, 8 u>n,>u> 20 75,58 8) FTF T
vz (u-u)? (3.13)
Heg =o' - ool RIBEXNFERE
1
= +p-l/‘ (4o +(p-1)B;¢]
RE A, REOHM, BRI, E—FEHT, FRG. 1) RERARE.
(b) % n RAWET, BT g & BH T p BARTH. B, Y% u>u AHEG.12), THRHE, R
MM XRR:

(3.14)

uz=p (u-u)">0 - (3.15)
RXANAELFFHESE(3. 14) 0" +7 3, B, v BEBRE.
Y ou<u B, RIE
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u<0 (3.16)
Hit, v B—MNRABEREHE A T s
u<p,(u-u)? <0 (3.17)
FERXANAERII - " 4335 3]
1

Uy

"~ TA * (p-1)Bit]
H,u EHE, ATTEERNRR2) R, ERsE,
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Characteristics of Nonlinear Evolutions

YI Lin
(Department of Mathematics, Slippery Rock Unniversity Slipery Rock, PA 16057, USA)

Abstract:In this paper, our current studies on nonlinearity and blown — ups are summarized. Through comparing
linear and nonlinear evolutions, it is observed that discontinuities and singularities are the fundamental characteris-
tics of nonlinear whole evolutions. By combining mathematical models and the underlying physical systems, the
concept of blown — ups is formally introduced for the study of whole evolutions. Based on analysis of nonlinear mod-
els, mathematical physics meanings and mathematical characters of blown — ups are provided.
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