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Fig. 1. (al)—(c1) One-soliton solution with parameter A3 = —1+42i; (a2)—(c2) two-soliton solution with parameters

A1 =341, 2 =1+ 2i. Left column: Exact solutions; Middle column: Numerical solutions without noise; Right column: Numeric-

al solutions with 2% small noise.
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Fig. 2. (al)—(c1) One-breather solution with parameter A1 = 11/4 ; (a2)—(c2) two-breather solution with parameters Ay = 2, Ao = 3.

Left column: Exact solutions; Middle column: Numerical solutions without noise; Right column: Numerical solutions with 2% small

noise.

ST A3, AT DAHITE AR [ ) Al 4 2 s
ER. Bl 1(a2) W T ZIKF stk /E 51, 7
PN TE R 1 5, IR 0 B2 vy et el s
Kl 1(b2) R T AR5 A A M S B 9 50 (R v
1k, B 1(c2) s T ZARF I A 2% /N 75 Bsf i 4
EE AL, 2T — IR, FER A B[] /N 75 X
IR ARG A MR AR )N

T A N-3 Darboux 28 e FIE 2 B AY
Lax X BIFEIFIE TR (1) BOPFIR T, X HERSEL
Ci=-Cy=c=16()=0. N=1,2, 1 (8) X
AJ LAAR BRI 5~ 0 0 5. 1] 2(al)—&l 2(c1)

FIE (a2)- 1 2(c2) 20l R 1 —F1 PRI i
AR« LR LA BN 2% /N P BB . TEBCRIRY
TR, — PO T 0A Bl B AR e e, B
&R HTIN, SR A MR, B AR R
HBRRIRS, R ATEE.

3.2 KA (1, N-1)-i Darboux T #:%5 Z|
5 IR Fi
MRPEEHE 1, 5 M= 18, FRATUEFH — 43
280, FIH (1, N —1)-3% Darboux 7% #t Fl 1% £ 2
I Lax XJ 1 il 25 & 28 8 e JF 0] UG 2 7 72 (1)

010205-5


http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1

) 3B 3R Acta Phys. Sin. Vol. 69, No. 1 (2020) 010205

PP, XBRRSEC = -Cy =1/, c=3/4,
MN = 1,2, B (8) T LIS E]— i A B B A
|

_ 3715200it + 110592n? 4 11232675t + 294912n — 61440 e

N = 11F, H (1,0)-3 Darboux 22 A LI1%
B — R 7, = bgll +rall) | IR

" 16384(3n + 4)2 + 14976900 + 65536

AR AT YRR, I ELYE I [R] A0 2 B) 1 30 2 S 3
1. & 3(al)—K 3(cl) B T —Brd (10) iy
KA BELA LN 2% /NI RS B (EL At . A0
YRS IRT P, — B PR B A e B B RS .

a1 (8) 5, X4 v =28F, M (1,1)-)%
Darboux A8 4 7] DAFS 2 BBk i, X B o
Fa s, AFH HiRREA. K 3(a2)— Kl 3(c2) M
Kl (a3)— & 3(c3)43 9 R T HAT S A F AN 5546
1) I PR R i ()R B A I AR LA B 2% /N
PESAEL A . TERR I Ta] N, BB i B A i)
B E . Bl I (R A 3E A0, AR A S
BB AL AR R IR R IR S RS E

3.3 A (2, N-2)-i Darboux 3£ #: 13 Z|
ERSFRFHESERE
A 1, Y a = 2B, FRATHEAE P~k
Z480, M H (2, N — 2)-3% Darboux 7% #t f1 {5 JE 2
B Lax XfAUf# 25 & 28 B R or =, a2 5 /2 (1)

(10)

|
MBI SR TR SRR, th (8) 3, N =2
B, f5 IR, X T PIANIE S, — S8
SIS TE 2 I Lax XFHUMESE G R B RIT, 24
P 3.2 ANk BB S BOAI], X 55—k
ZRATE IS 2 i Lax % ) fig (H Al 25 4 J
T, 280 = -0y =1,¢=3/4,6() =0. H(2,0)-
I Darboux A8 n] LUAS 3] — B 5 i A1 — Pz 711
RAVERMR, XA BARFRIA. WRAEZ )
JETIT AP xf A8 i fl— € AR A8 8, gl ] LA
Hil B A E . B 4(al)— B 4(cl) FTEL 4(a2)—
K 4(c2) 73 5l 7R T — B3 I F0— IR - 1) s A
FHANSSVE PG B0 T ARG 0 A . 5018 A DA S 2% /)y
Mg P PR RACLEL A . AT T 1 D)t S AR T, X3
W n BHIEERPEAS T 10 A8y, SEEL T BRI AT
W19 53 15 B A0 S s 1 X S YR 5 i 1) T
P, TERELI TR, AR A e TR A 1R H i
B HA BT B RS E T

B3 (al)—(cl)— B 48 B M5 (a2) —(c2) B B %K ex =y = O R} EL A 48 4F B9 — W 48 0 5 (a3) —(c3) I 3 %K

e1 = 100,d1 = O W BAT S 1E 0 B BEIBEAR. 2250 KA T3 B A9 I 2% /NI ) 5 (e
Fig. 3. (al)—(cl) First-order rogue wave solution; (a2)—(c2) strong interaction second-order rogue wave solution with e; =dy =0;
(a3)—(c3) weak interaction second-order rogue wave solution with e; = 100,d; = 0. Left column: Exact solutions; Middle column:

Numerical solutions without noise; Right column: Numerical solutions with 2% small noise.
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Fig. 4. (al)—(c1) Mixed strong interaction between one-breather and first-order rogue wave; (a2)—(c2) mixed weak interaction

between one-breather and first-order rogue wave. Left column: Exact solutions; Middle column: Numerical solutions without noise;

Right column: Numerical solutions with 2% small noise.
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SPECIAL TOPIC—Nonlinear physics

Dynamics of localized wave solutions for a higher-order
Ablowitz-Ladik equation”
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Abstract

It is an important research topic to study diverse local wave interaction phenomena in nonlinear evolution
equations, especially for the semi-discrete nonlinear lattice equations, there is little work on their diverse local
wave interaction solutions due to the complexity and difficulty of research. In this paper, a semi-discrete higher-
order Ablowitz-Ladik equation is investigated via the generalized (M, N — M)-fold Darboux transformation.
With the aid of symbolic computation, diverse types of localized wave solutions are obtained starting from
constant and plane wave seed background. Particularly, for the case M = N, the generalized (M, N — M)-fold
Darboux transformation may reduce to the N-fold Darboux transformation which can be used to derive multi-
soliton solutions from constant seed background and breather solutions from plane wave seed background,
respectively. For the case M =1, the generalized (M, N — M)-fold Darboux transformation reduce to the
generalized (1, N — 1)-fold one which can be used to obtain rogue wave solutions from plane wave seed
background. For the case M = 2, the generalized (M, N — M)-fold Darboux transformation reduce to the
generalized (2, N — 2)-fold one which can be used to give mixed interaction solutions of one-breather and first-
order rogue wave from plane wave seed background. To study the propagation characteristics of such localized
waves, the numerical simulations are used to explore the dynamical stability of such obtained solutions. Results
obtained in the present work may be used to explain related physical phenomena in nonlinear optics and
relevant fields.

Keywords: higher-order Ablowitz-Ladik equation, generalized (M, N-M)-fold Darboux transformation,

localized wave, rogue wave
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