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AN, KA TE - Z M H P A (Miami Fairchild Tropical Botanic Garden)



2019418 RBhEER(AR))EHFA EZEH704%E

E -

6
B A (k)

13
AN

20
XE +5

27
tit SRR, B

7

=

14
7

21
+75

28
ANEE

||

2
s

9
0

16
—1» —_—
23
LA

30
H#h

3
H\

10
A

17
+=

24
+H

31
H

4
A

11

75
18
+=

25
—_+

S
AN

S
b =+

12
4

19
+

26
-H‘_.



e W 2 - >
sl v ;
’l_‘ -

L

Ju&:&éﬂ‘%}".dﬁ‘ & 08 U ‘
’ ﬂl y -~~~ . .‘
v # A RiE--LGHEKTE o FA (The Hukou FaIIA, Shanxi)

-



3
i

10

75

17

—

—_—

24

2019428 EAhEE(R)ELAA &

RS

4
B

11
i

18
1

25

B
- -

o
P

12

N
19
TEP
26
H=

s

BAT

28

!

70%

T

gt
15

22
)\



% b LA A (Shangfangshan Park, Jiangsu)

! { ] A &\ o Ag

$HARBAAG FET AL



3
H+

10
0

17

24
+\

31
#A

201943 Rhczx(B)FATA EH

—

4
)\

11
ikl

18
+=

25
+H

—A
-

A
-

—

5 6
E#A Fg =+
12 13
TR i+
19 20
+= 0
26 27
=+ t—

0T

7
— RN
14

0.4

21
T +0

28
g g

315



e éﬂ
- A —
% 3 ) |

g il 013

HhrEfFEas, BRKEthpst R----#L£AF 44 (Prague, Czech)
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R HE L AHThE, AR L4k P F 444 (Xian Bell Tower)
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G4 FASGELL, UABERT A-—a K/ 8 &4 LHEF (Kyozenji, Hiroshima, Japan)
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Q=R A aF, LG E G HE ANt § Kk 2H £ #H (Edmonton Clinic Health Acad, Canada)



4
0

11

18
+\

25
#A

20194%8H KMHEX(E)FEXRA #BEH70E

e

5
kal

12
+=
19
+H

26
75

= = L
1
BED

6 7 8
75 | BYBAT | IR )

13 14 15

T= 0 PLH
20 21 22
— H— H#=
27 28 29
T AN HH,

h
2

=

9
1,

16
+75

23
2hg =

30

MAR)



e .u.ummumu ot LR
A u,munnmnx,l Wi
oLoaa"s \ s e ]
\ '. ‘ W \§

& % ix b F A& A&---- R X & iz & #k (Wuhan Yangtze River Bridge)



i

201998 RHEX(GE)EFH A EE70%

H — = = 1 ral
1 2 3 4 5 6
= il 4 7 i IS
8 9 10 11 12 13
88 1+ 1= FIhT5 - +I0 EaeERiA

1 16 17 18 19 20
++ A ERRFER AN #— EFH

22 23 24 25 26 27
ERFEAT B A s 5 A\ i

29 30
ttFiE% B =



\

G 2HA R, F&KT b G- £ F % R &3 (Bilbao, Spain )
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Kbt ¥, 14% 7 EHF R KT I (Xian Ancient City Wall)
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§ Riods 5 A%, 2B hA (EIIRY\BKL) —2 & 248 24 (Shangri-La, Yunnan)

Phtographed by Shigui Ruan
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gal - Shigui Ruan
Theory and Applications of Abstract Semilinear Cauchy Problems

Several types of differential equations, such as functional differential equation, age-
structured models, transport equations, reaction-diffusion equations, and partial

differential equations with delay, can be formulated as abstract Cauchy problems with

non-dense domain. This monograph provides a self-contained and comprehensive
presentation of the fundamental theory of non-densely defined semilinear Cauchy
problems and their applications. Starting from the classical Hille-Yosida theorem,
semigroup method, and spectral theory, this monograph introduces the abstract Cauchy
problems with non-dense domain, integrated semigroups, the existence of integrated
solutions, positivity of solutions, Lipschitz perturbation, differentiability of solutions
with respect to the state variable, and time differentiability of solutions. Combining
the functional analysis method and bifurcation approach in dynamical systems, then
the nonlinear dynamics such as the stability of equilibria, center manifold theory, Hopf
bifurcation, and normal form theory are established for abstract Cauchy problems
with non-dense domain. Finally applications to functional differential equations, age-
structured models, and parabolic equations are presented. This monograph will be very
valuable for graduate students and researchers in the fields of abstract Cauchy problems,
infinite dimenstonal dynamical systems, and their applications in biological, chemical,

medical, and physical problems.
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