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Abstract: In order to expand the basic theory of Dyck path and ternary tree, the bijection and counting problems between the
2,-Dyck path and the ternary tree with n inliers were studied. Firstly, the bijection between the 2,-Dyck path and the L-R-T
sequence was established by constructing a novel combinatorial L-R-T sequence. Secondly, the transformation relationship
between the L-R-T sequence and the ternary tree with n inliers was constructed by means of analysis and induction, thus
providing a combined proof of its counting formula. Finally, the relationship between the peaks and valleys of the 2,-Dyck Path
and the L-R-T sequence and the ternary tree was studied. The results show that the bijection problem between two combined
structures can be proved by the relationship with other structures. The research results enrich the related theories of Dyck path

and ternary tree, and provide theoretical reference value for the application of these two structures in the field of combinatorics.
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Fig. 3 Transformation process from the 2,-Dyck path to L.-R-T sequence(n=4)
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Fig. 4 Transformation process from the L-R-T sequence to 2,-Dyck path in Figure 3
Wit 2,-Dyck 5 L-R-T J¥ 5 Z [0 (9 5% A0 g 45 2 7 W3 Z [ i XS, OF H A5t L-R-T )5 510 2 DL R 4
M
(DL-R-TJFEH HRELL L IR L T4, H L.R.T =F W 5039 0 n;
(b)Y n=1m,4% 4 LRT, 7 LRT 41 3 Do CR 80 LRT B0 25), 4> Bl4E A — D H
LRT.f8%] n=2 I ,L-R-T FH Yy 3 FhiEM;



164 LI A S A NI S i 2025 4F

(OY n=rk(1<bk<<n— DB D L-R-T JFH T EHH AW LRT, Z£i% LRT & HZ 575"
A as o CR B LRT A8 28) 20 4l A — A8 09 LRT. A3 8] n =%+ 1 B, L-R-T 75 51 4 1% & 5 490 4
TEn=2801 38 LRTFINHO Q= sil4fi A — D LRT. 838 n=3 B 12 ' L-R-T ¥4
417 DL
LLOROTOROT® LRLORQTO®TO®  LRTLORDT®

(DEL (ORERE, AN T LR-T FIR AL .

2 L-RTREINES=xH

3n
=W BTHECH T XY Catalan ﬁznn—i—l s iX 5 2,-Dyck R EORAMHF R . BFIAE = o5 2,-Dyck

M Z B AFTERUSS . AR SCKAE BB 2 @ L-R-T J7 415X — v [ A 92, 357 = 0 W 5 2,-Dyck % 22 [8] (1 56
Fo HURORUL, ECTH# T 2,-Dyck #5 L-R-T JF 41 Z [ WG G &R, A SO M L-R-T P45 =tz
(] f4) XLES
2.1 L-R-TFHEFIBE=THHEL

h A IFSE 2,-Dyck 5 =0 Z B AR . 4 L-R-T #4108 = e a9 64k BRS Fan F .

stepl MR L L-R-T FEAH OB LURVT 20 9%t Ky 22 F b b i A7 1

step2  #7 LJG N R8#F RGN T, 02 [FJZE 67

step3  # TN RE T, R 8 T & E—)Z28Fnt;

stepd  # LR T 5k LW L 2T 250t

stepb  HE step2—stepd, 135 L-R-T 55 fr X N 1) = JCH .

Wt L-R-T J8 5 2] = 5oi i 7% A i B2 15 i = o 2« = o B A S @ X B — 4~ LRT; 2 F
i A BIRE R LR T X 2 = ek 58 4 = ok,

B, & 5 RERT L-R-TJFS LLRLRTTRTLRT B4 1 314 5 540k = o it #2, Elh
] — BB AR 10 1) = e 5 7 81— — Xt i .

/ﬁ/ﬁﬁﬁﬁﬁfﬁﬁ

LLRLRTTRTLRT  LLRLRTTRTLRT LLRLRTTRTLRT LLRLRTTRTLRT LLRLRTTRTLRT  LLRLRTTRTLRT

B5 L-RTF3 R = Heyiiuid 42

Fig.5 Transformation process from L-R-T sequence to the ternary trees
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Fig. 6 Transformation process from the ternary trees to L-R-T sequence(n=4)
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