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Abstract

The matchable distributive lattices closely connect the poset with the planar elementary bipartite
graphs. In this paper, according to the Hasse diagrams of a class of matchable distributive lattices,
a class of directed Fibonacci-like cubes is obtained and their degree sequence polynomials, out-degree
polynomials and in-out degree polynomials are studied.
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1 MIRER

1993 4F, Hsu & X T Fibonacci S5 T, [LIE 8 0 P IE I PR A S R A, 2 38k 98 3237 7 Ak ] LA
N ANEEFE 81 RN BIAG SRS RGBS T PR) R, B A B — S AR IR S5 8, W0 Lucas ST IRAE A E
M7, BRI AR S 7 R o] AR R T R R A3 BN . Fibonacei 37 5 1 & AR ST 7 AR AR 2 1
B KB 1 24 5T[2]-[8] - ik Hb, Fibonacci 3777 A1 Lucas 3777 14 B 7 51| 22 Tz [ 9143 ] T #F 5% - Zhang
ZE[10] [L1)AEF T3 A 3R B e L VE AR A BB T — AN BR AT B —— VT ER R 4 A (M2 o SRR
BT JiAR TN a fl &4t fibonaccenes MR, BT DL LA ] 2E AR 257 5 144y Hasse 1) 73 B b 2
VCRCZY Ay Bicks . Wang SE[1218F 70 74 FR A BCAS g7k, 45 H Fibonacci 3775 ¢ ft)—Ff 8 ] B (1 e 5
41 Wang S5 [13]42 H 1 UTECH Lucas SRR &5# 3¢ B —Fha — 7 LA B 5 2 0. £+
SE[LATHRH T — 2 B BRI S AR ST 7 AR —— VT C AL A BC S FE I 78 1 %L T M ) — SRR R 1 o o AR S
Xf K R SR [14] 38 H B 2B B A AR ARG T — AN ), e T H S NEMEXMZ I,
FEFP A 2 . R 22 1t R N 2 T

2. mEHEIR

W MES P A IER R R <L AR ARG S, TR P ArgE. fx<y H
X<z<y W x=z, WHEFEP y B xo 7k RGIHE G RMIME—FE, /T HERE %X
R UARIR AL P R IGZONTH AR 1 B GE B Hasse B): 24 HACY y B & x B, (y,x) 2%
¥ Q RAMFE P I T4, #yeQHy<z, WzeQ, WK QNP M—MET, F(P)Rm i
P4 P T IET . P IFTAIET F(P) IR B E LAY <Y L HAEAY DY YW 3522 A4 T
&, BROMIETH, T F(P)=(F(P),2) R HMMEN. EARMIHE F(P)h, 1 (80)%F5E
K(ER /N TG, M1 O Het BB 6 RGNS F(P) — A, PR AITEL R A, kel i
NTE 0 Z A TE 28 e A NFESR G A A, /N6 0 BV NBE, SRR A th 2 228 4 P T A )
FOSE T, SRR LASE SO TE A IOMS ) Hh 8 22 T Bt N 2 I

518 2.1 [12]38 T4 F(P) W LA A EEA FO 5K “ @ B3], XMEEIIxeP, H:

F(P)=F(P-x)BF(P=*x)

Fobt, PoxFIPxx R PA{X} P\ {y e Ply<xslix<y}. 04 PIOF /T4

EX 2.2 [14] “L-si-Fibonaccene” f&7E Fibonaccene [1)/: 5 55 NN NIHIES: T — NSNS A
1) Cata BN RS, WA 1 FR. A3, JATH n(=3) MANATER) L-si-Fibonaccene iIL A Y, «

B 2.3 [14]8n >3, FRAEY, M B B Ryt 2 Bos iy 968 v, » 02 B« A= (B “ Zigzag”
A7) s i — AR e A5 2
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Figure 1. L-si-Fibonaccene and its inner dual graph
[# 1. L-si-Fibonaccene & HEHXHMBE

L1 X2 T4 T -+ T, To T4 Tg ---
L3 Ty L7 - r3 Ty Ty -
(a) n 2 fE%L (b) n 2 A4

Figure 2. Partial order y,
2. BF v,

SEH 2.4 [11]1%n=3, M(Y,)=F(y,) 2 L-si-Fibonaccene Y, MIVCACHL /- FCKS, e Hasse [ [F)44 T

n%ﬁﬁzﬁﬁ@
PLW, A, 25 I BRI W, ORI R . W 0 RIS I R 4] 3 TR
L1 L2
xr3

Figure 3. Partially ordered set
¥, correspondingto ¥,

B3 W, SEREE v,

Hof, y BT (D) v (X Xy DXohs 1%, %) o SREHIET M R85k R — AN E T
¥, JEUCRCEYAMICH:, R RRNRETRR, FEZME IR RITXFENEmRERE Y, , W
4 F7R.

{03

{z1} {z2}
@122}
{1’171’2,353}

Figure 4. ¥,
&4 v,
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EH 251414 n>50f, f:
Y o=  BY ,=(Y,_,8Y, ,)BY,,.

MRAEE P 2.5 il LA 2N 1A] 5 o) W, 13 A 454 B

(a) n R fE%k (b) n 273

Figure 5. Recursive structure diagram of ¥,

E 5 ¥, BBAEHE

AN BRI TR P, « Pl W Wi WL WL WL, W6 fwn, Hobw) RoR
HA — AT FURS ERE

LO9Y

Figure 6. Directed Fibonacci-like cubes W,---, ¥
6. BEZERAZEMILFHE P, ¥,

fEm FRA RN R,y i x WKy TR x 107, 4 s 45 A I 5 R A A5 2 4
£ Hasse [&lo HBLHT-BANEBIRZARRSLTT R, 20 Hasse &, Wy W) W, Wi, W, . Wi
Yoo W7 P,

PR

Figure 7. Fibonacci-like cubes W¥,---,'¥,
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3. BEHEXTHMR

1) BERFFIEHA
B d,, =0, (P,) TR Y, RN K BTUAEE, BTRRA d,, =[{veV (¥, )] deg,, (v)=k}|. Mk
01 F 82

Figure 8. Modified recursive relationship diagram
of ¥,

B 8. fExudm v, MBI X RE

8 3.1 Hn>50,

Aok =0 +do o —di g, +d, 5400
H i 3.1 AT A3 NS .
3.2 X4 n>5M,
D, (x)=xD,,(X)+XD,_, (x)+(x - xz) D,5(x).

[Rlitk, A3 D, (x) HAE R 3
SEFE 3.3 D, (x) ML Rk HA:
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1+ xy+(—x+2x2)y2 +(2x2 —3x3)y3 +(x—3x2 +2x3)y4
=0 - 1-xy —xy® —(x—xz)y3 '
HER Hidm i 3.2 45

30, (x)y" = X0, ()y" + 1.0, ()Y

n=0 nx5

4

- Z(xDH(x)+an72 (x)+(x—x2)Dn73(x))y” + D, (x)y"

n>5 n=0

4
=XxY. D,y (X)Y"+ X2 D, ,y" + XX D, 5 (X)y" =X D D, 5 (X)y" + XD, (x)y"
n=0

n=5 n=5 n=5 n=5

— Xy D, (X)y" 9D (X)+ D, (X)y + D, () + Dy (x)¥* )+ x93 D, ()

n>0 n>0

—Xyz(Do(X)+ D, (x)y+D,(x) yz)+xysan (x)y" _Xys(Do(X)"' D, (x) y)

n=0

X2y D, (X)y" +x*y* (D, (X)+ Dy (X)y)+ Dy (X)+ Dy (x) y+ D, (x)y?

n>0
+D,(x)y*+D, (x)y*
:(xy+xy2 +xy? —xzyg)z D, (X)y" +1+xy+2x*y* —=3x°y® - 3x*y*

n=0

+2x3y* —xy? +2x2y? +xy“.
Wil 3.4 MUn>50, W, HERNK TSN

R )
+:Zo[n k-j-1 J( (nk i 3J+z[nk_—zij—_;]_[n"_‘zjj:lzn
3 (SRR o = IR |

ERE R =3t

A7 F&HB o3 R TT
(1- xy)(l—lxy2 ) —xy®
1
(1- xy)(l— xy? ) —xy®
(1-xy)" (1— xy? )71
1o xy* (1-xy)™ (1— xy? )fl

=y x'y*(1- xy)_t_1 (1— xy? )7

t>0

f(xy)=

f(xy)=

t-1
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B {e oo 2o

FrA LA 5 [ X ] £ (%, y) F5 f(xy) o X i 5= %)

X[y ]t (X7y)=i(nk_—zjjj(“"i‘ J.

j=0

i
1+ xy +2x2y% —3x°y® —3x°y* + 2x%y* — xy? + 2x%y* + xy*
(1- xy)(l— xyz)— xy?
=f (X y)+xyf (X, y)+2x°y°f (X, y) =3y f (x,y)-3x7y* f (x,y)
+ 2y (% y) = xy? f (X y)+23°y* F (%, y)+xy* f(xy)
|

Xk][yn}l+xy+2x y —3x(ly_;y3)x(ly_;;§;<_yxy;xy +2X°y° +xy
:[xk][y"] f(x y)+[xk’1][y”’1] f(x y)+2[xk’2][y"’ﬂ f(xy)
—B[Xk’ﬂ[y”’a] f(x, y)—3[xk’2][y”’4] f(x y)+2[xk’3][y”’4] f(xy)
—[xk’l [y”’z] f(x, y)+2[xk’2][y”’2] f(x, y)+[x“}[y”"‘] f(xy)

o )
(n—kj—j—lj_sg(nk_—zjj—_33j(n—;— ,—]

1

“(n J K(n-2j-4 J
_3,-20[k—1—2 n—k—J—2J+2,Z_:3[k—J—3J n—k—j—J
k(n-2j-2 j k(n-2j-2 j
- 2
20 )
k(n-2j-4 j
+§(k—j—lj£n—k—1—3}
YERE 1 4 x =1, SRARATRE 3.2 7 D, (x) MR, W43 ¥, (n22) THAHECH f(n)+3f (n-1),

ool £ (n) 5 n AR T
2) NERIHES B
B, MAEZ IR D) (x) = Sds Xt o 36011 0, R W i ARER K HOTLA AL, #540 ARE SR

k=0

D; (X) W s FrR:
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D, (x)=1,

D; (x)=1,

D, (x)=1+2x+X%,

D; (X)=1+43x+x7,

D, (X)=1+4x+3x* +x°,

D; (X)=1+5x+6x" +2x°,

D; (X) =1+6x+10%" +5x° +x*,

D; (X)=1+7x+15x* +11x°> +3x",

Dy (X)=1+8x+21x* + 21x* +8x* +x°,

Dy (X) =1+9x+ 28" +36xX° +19x"* +4x°.

513 3.5 [12]iX L & MAIRATH . Wk K& L #B— %, .

d (LBK)=d, (L)+d_,(K).
H1 52 3.5 AT U0 T A il
W36 Hn>0mf, d=1: %n>3, k>1Hf,

do =digy +d 50

g 3.7 Xn>3H,
D; (x)=D;_;(x)+xD,_, ().

SEFE 3.8 D, () A Bk A -

1+(x+x%)y?
éDE(X a 1(—y—><32y
WERA
:;D;(x)y” :éDg(x)y” +§Dn (x)y"

:é(Dn’l(xﬁxD;_z(x))y” +nzzo C(x)y"
- 30, (0" XDy (Y + 3Dy (1)
= yi D, (x)y" 1+><y2n§1Dn 2 (X)y"? +nZz(j)Dn (x)y"
- ynZ:)Dn’(x)y” —y(Dy (%) + Dl’(x)y)+xy2nz:: D, (x)y"

i 3.9 X n>0Ht,
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FIH o= A W N e .

iEBA
_ a Lexy® +x%y°
D TNy XY
% ()Y 1-y—xy?
=(1+xy2erzyz)Z(y+xy2)j
j=0
:Z(y+xy2)j +xy22(y+xy2)j+x2y22(y+xy2)j
j=0 j=0 j=0
=>y (1+ xy)j +y xy? (1+ xy)j +Y X2y (1+ xy)j
j=0 =0 =0
:z i[ J anjyn_,’_z i ( J ]anlyn_"_z i ( J ]anyn
SonsjeolN—] Son-j2-0\N—j—2 Son-j2—0\N—j—2
_ i J \an—jyn+z niz ( J \]Xn—j—lyn_i_ niz ( ] ]Xn_jyn
=0, n\N—j = o \n—j-2 55 n-j-2
2 2

2
3 (n—k) Z(n-k-1) 2(n—k )
= + + xy".
- n-k n-k-1 n-xk
d,, = + + .
' k k-1 k-2

R 2 BUNEAR K £ (P) 1, dy, Ald,, #BEET P o A k AT R MAROR S B AN$[12],
AR, dr o=d;,, FrEAEZ IS A2 HEGEHFER

3) HAEZTNX

FRUNT v E Z Tk

P(¥,)= P(‘Pn;x,y)=Z X'y’

N A EZZ I, o py FoR v BB i N TSN F RN Z BEEP (Y, )

THR:
P(‘Po)zl,
P(W,)=x+Y,
P(W,)=x"+2xy+Yy?,
P(W,;)=x+y+2xy+Xy°, )
P(W,)=x+y+3xy+3xy’ + xy°,
P(Ws)=x"+xy+3Cy+x°y + y? +3xy? + 2x°y* + xy° + X°y°,

P(We)=x"+xy+ X2y +4x°y + y* +3xy? +5x*y? + X°y? + 2xy° + 3x*y® + x*y*.

FTFE 6, EE 4 v, EEET B, ZE A RFREE AR TS
£ f% 3.10
n>6,
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p(w,) - X(Y+1)P(W, )+ YP(¥, ) +xy(1-x)P(W¥, ), # n ufE%L,
V(XL P(W, )+ XP (W, ) +xy(1-y)P(W, ), ¥ nAEH
é\Aﬂ( ) ( X, )’ Bm(xly):P(‘szﬂ;Xay)’ )r\”J
{An( ) X(y+1) Ay (%) + ¥B o (%) + Xy (1= X) A, 5 (%, y),(m=3),
B,y (X, ¥)=Y(X+1) By (%) + XA, (x,Y) +xy(1-y)B, ,(xy),(m=3).
W 3.11 Hm>50,
Ay = (2xy + X+ Y) Ay =Xy (xy +2x+ 2y =1) A, , + Xy (XPy +xy* = x—y +1) A,
—x*y?(1-x)(1-y) A,
Bm:(2xy+x+y)Bm_l—xy(xy+2x+2y—1)Bm_2ery(x2y+xy2—x—y+1)Bm_3
-x*y*(L-x)(1-y)B, ,.
EBA M i 3.10, 4 m>3H,

XAn—l = Bm _(X+l) me—l - Xy(l_ y) Bm—Z
_Ava = X(Y+D) AL —x(L-x)YA, (x+D) Y (A - X(Y+1) A - x(1-X) YA, )

y y
Xy (1= y) (A, = x(y +1) A —x(1-X) YA, ;)
y
_ A —(2xy+x+y) AL +xy(xy+2x+2y -1) A
y
Oy =Xy =y )AL XY (LX) (- Y) A
y

[l itk
Ano =(2xy + X+ Y) Ay — Xy (Xy +2x+2y — l)An+xy(x y+xy? —x— y+1)Anf1
—Xy* (1=x)(1-y) Ao
Frlh, m=5Hf,
An=(2xy+x+y)AM—xy(xy+2x+2y—1)AH+xy(x2y+xy2—x—y+1)Anf3
—x2y2(1-x)(1-y) A,
Ko, TLARE B s R
Hifi il 3.11, W RAMSE] P(W, ) A 5.
SEFE 3.12 Mn>10 I,
P(W,)=(2xy+x+Yy)P(¥,,)—xy(xy+2x+2y-1)P(¥, )
+xy(x2y+xy2—x—y+1)P(‘I’n76)—x2y2(1—x)(l—y)P(‘PH).
MR E B 3.12 W AFE] P (W, ) FA: R L
SEFE 3.13 P(V,) AR BN

2 N(xy.1)
ZP(\Pn)t :D(x,y,t)’

n>0

DOI: 10.12677/pm.2024.147288 220

LN


https://doi.org/10.12677/pm.2024.147288

Mol %

Hr,

N(% Y t) =1+ (x+ y)t= (X" = x+xy—y+y* )t = (xy -y +y*)t
—(xy(l—x+x2—y+2xy)+ y(yz—l))t4+xy(—x+x2—y+xy+ yz)t5
+xy(x=1)(y-1)(x+2y -1)t° = xy(x-1)(y -1)(x+ y -1)t’

D(X,y,t)=1—(x+y+xy)t? —xy(1-x—y)t* —xy(x-1)(y -1)t°

UEHY hdmd 3.10 A1 1), RAIEA:

TP = X P(¥, )0+ X P(¥, )

n>0 n>10

=y ((2xy+x+ Y)P(W,,)—xy(xy+2x+2y-1)P(¥,,)

n>10
9
+xy(x2y+xy2 —X— y+1)P(‘Pn_6)—x2y2 (1-x)(1- y)P(‘Pn_S))t” +Y P(T,)t"
n=0
=<(2xy+x+ y)t? —xy(xy +2x+2y-1)t* + xy(xy2 + X7y —Xx— y+1)t6

-x2y? (1-x)(1-y)t° )nzzo P(W,)t"—(2xy +x+ y)tzniJ P(¥,)t"

5
+xy(xy +2x+2y-1)t* Y P (¥, )t" —xy(x2y+ Xy? — X — y+1)t62 P(¥,)t"
n=0

)
+x2y? (1-x)(1- y)tsg P(W,)t" +:§P(\}’n "
=((2xy+x+ y)tt —xy(xy +2x+2y-1)t* +xy(xy2 + X7y —X— y+1)t6
-x*y? (1-x)(1- y)ts)z P(W, )" +1+(x+ y)t+(x2—x—y+ yz)t2
=0
+(y—2x2y—y2—xyz)ts+(y—y3+xy(—1+2x—2x2+2y—3xy—y2))t4
+xy(—x+ x2—2y+xy+x2y+2y2)t5
+xy(—1+ 2X— X2 +2y =3xy + x°y —2y? + xy? + 2x%y? + y3)t6
+xy(1—2x+x2 —2y+3xy - X’y +y* —x%y? —xy3)t7
+X°y? (1= 2x+%* =3y +4xy =Xy +2y% - 2xy° t°
+x2y2(—1+2x—x2+2y—3xy+x2y—y2+xyz)t9
I EE 3.13 A R B A0 BE D (X, y,t) =1 (X+ y + xy)t* —=xy(1-x—y)t* —xy(x-1)(y -1)t°, A
ARSI P(W, ) IS —MBHER R .
W 3.14 4n=6,
P(W,)=(x+y+xy)P(¥,,)+xy(1-x—y)P(¥,_4)+xy(x-1)(y-1)P(¥,)-
HERE 3 HAEZHARLGEHEMNER D20, B2 maA. HE2 m A 2 5
FEHFFRIEA . TN 2 T P(Wixy)=2, piX'y' s Zy=x, SR p FoR Y N+
¥

TWEAEG 2 =1, By BT RECY. py Fom W, T IS 2y =10, S X' AT

i>0

MIRED py B W, TR TN AT A, P(W 5 x1) P(WiLx) s P(W, % x) FIP(W,i11)

=0

iZp
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Al Y, M EZ T NS 2 T TR 8 Xaigs 1T RAT—FSREH 3.3 FMEH 3.8
f¥ T, FIRR A 1 AT E TR R R — B

BEWIRI L TT PRI T RAT BB S A, JCHAESKBUR W R GUEEIIE T . FATE L

AE P SR ST T3 A A S5 AN 5 4 75 T -5 AR BN 7 A AR SRR IR RGP A RERE AT 115 21
MISET5 s JCHRA AL R IR ORE B 5 A T 5. R GE (R YRR A 7 Pk R K .
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