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Path and cycle ¢

For any non-negative integer |, let Pj represent the I-path matrix where (P);;j is
the number of I-length paths connecting vertex i to vertex j.

Graph P =A Py P Py
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Path and cycle ¢

For | > 2, let C; represent the I-cycle matrix where (Cy);;j denotes the number of
|-cycles connecting vertex i to its adjacent vertex j.

Graph C3 Cy
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Path and cycle matrices

Path-cycle formula

For | > 2, we have from [Voropaev and Perepechko, 2012]:

Ci1=P1 [F]
Graph Cs = P © Py
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Path and cycle

Path-cycle formula

For | > 2, we have from [Voropaev and Perepechko, 2012]:

Ci1=P; [F]
Gra P h Cy = P O] P
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How to count path and cycle

[Voropaev and Perepechko, 2012] introduced the most efficient formulae to date for
calculating P, to Pg.
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How to count path and cycle

[Voropaev and Perepechko, 2012] introduced the most efficient formulae to date for
calculating P, to Pg.

P, =J [Af
Py =J [AF - (I CAP)A-A(l CAF) +A
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How to count path and cycle

[Voropaev and Perepechko, 2012] introduced the most efficient formulae to date for
calculating P, to Pg.

P, =J [Af

Py =J [AF - (I CAP)A-A(l CAF) +A

P, =J CAf —J [(A(l CAF)A) +2(J CAF)
- (I CAP)(Q CAF) - (3 CAF) (I [AY)
- A(l CAP) - (I CAF)A +3A CAF
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[Voropaev and Perepechko, 2012] introduced the most efficient formulae to date for
calculating P, to Pg.

P, =J [Af
Py =J [AF - (I CAP)A-A(l CAF) +A
P, =J CAf —J [(A(l CAF)A) +2(J CAF)
- (I CAP)(Q CAF) - (3 CAF) (I [AY)
- A(l CAP) - (I CAF)A +3A CAF
Ps =J AP - (I CAMA - Al CAF) - (I CAF)(J CAFP) - (J CAF) (I CAF)
- (I CAP)( CAP) - (3 CAP)(I CAP) —J CA(l CAF)A) + 3A CAP
+2A(1 CAP)(I CAP) +2(1 CAP)(I CAP)A +3A LA CAF + (I CAF)A(I CAF)
-J CA( CADA?) -J [(@2(1 CAP)A) + 3] [(QA [AD)A) +3J CA(A [AD))
+ (I CAU CAD)ADA +A( C(A( CAP)A)) - 6(1 CAP)A -6A(l CAF)
- 4A CAF +3J CAP +4A:
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How to count path and cycle

M - (M M) O(MM) OA O 0J:
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How to count path and cycle

M - (M M) O(MM) OA O 0J:

[Voropaev and Perepechko, 2012] are linear combination of sentence in L(G3).
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How to count path and cycle

M - (M M) O(MM) OA O 0J:

[Voropaev and Perepechko, 2012] are linear combination of sentence in L(G3).

E - (E CM) I(NE) O(EN) CA 0J
N - (N M) O(N CNI Ol
M - (MM) O(EE)
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How to count path and cycle

Sentence Stack
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How to count path and cycle

Graph inputs
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nformer

Variable tokens Rule tokens Terminal tokens
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Gramformer
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Results of G counting

GRL applied on Gj:
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GRL applied on Gj:
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Results of GRL on path counting

GRL applied on Gj:

P, 23 LA
Py =J [AF - (I CAP)A-A(l CAR) +A
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Results of GRL on path counting

GRL applied on Gj:

P, 23 LA
Pi2J CAQ LAP)) -A(l CAF) +A
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Results of GRL on path counting

GRL applied on Gj:

P, 23 LA
P42J (AQ LAF)) - A LAI)
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GRL applied on Gj:

P,2J AP

P3 2J (A [AF)) - A [(A)

P, =J [Af - J A CAP)A) +2(J [AP)
- (I CAF)(J CAF) - (3 CAF)(I CAT)
- A(l CAF) - (I CAF)A +3A AT
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Results of GRL on path counting

GRL applied on Gj:

P,2J LA

P32J (A LAF)) -A [(A)

P, 2J AU AW LAP)))) -J LA LA)))
-J WA [AJ))A) - A CA CAP)J) +2A AP
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Results of GRL on path countin

GRL applied on Gj:

Ps2J LA

P32J [(AQ [AF))-A [(A)

P, LU CAQ LAD)))) -J LAA LAI)))
-J QA [(AJ)A) - A [(UA [CAP)J) +2A AP

Ps =J CAP - (1 CAMA - A(l CAF) - (I CAF)(J CAF) - (J CAR) (I CAF)
- (I CAP)(J CAP) - (J CAP)(I CAP) - J CA(I CAP)A) +3A [AF
+2A(l CAP)(1 CAD) +2(1 CAP)(I CAP)A +3A [AF CAF + (I CAD)A( CAD)
-J AU CAP)A?) -J [@A%(1 CAP)A) +3J CA [AF)A) + 3] CAA [AD))
+ (I @A CBND)A)A +A( CA CAP)A)) - 6(1 CAP)A - 6A(l CAT)
- 4A CAT +3J CAF +4A
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Results of GRL on path countin

GRL applied on Gj:

P,2J LA
P32 J (A [AP)) - A [(A)
P, 23 LAQ CLAQ LAT)))) -J LAA L@AI)))
-J QA [(AJ)A) - A [(A [CAP)J) +2A AP
P42 LU LAJ LAQJ CAN))))) - I LAJ LAA L@AI)))))
-J AU QA [{AI))A))) - J [(A(A (A LAT)J)))+2J [(A(A LAT))
- (J LAF) [(QA [AT)J) - A (A (AW LA)))J)+A (A [(AI))J)
- (AJ) L@ LAQ LAP))) + (AJ) CAIL(A) +J LAQ LAF))
+A CAQ CAD)) - 2A [{AJ) +2A AP AP +3J C({A [AF)A) - 4A AT
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Results of GRL on path countin

Ps =J [AF - (I CAP)A-AU CA&P) - (| LA CATM - (3 CAF) (I CAP)
- (I LA CAP) - 3 LAY (I CAF) -J @A CAMA) + 3A CAF
- CAP)(1 LAP) - (1 LA (I CAP) - J LA CAT)A®) - [(A%(I LAF)A)
-J AU CAP)A?) - [(@A2(1 CAP)A) +4A( CAP)(I LAP) +4(1 CAP) (I CADA
+6A [AF [AF + (| CADA( CAP) + (I CAP)A( CAF) +3J LA CAP)A)
+3J [(A(A [AP)) + (I LA(I CAP)A)A +A(l LA CAP)A)) - I LA (I LAT)A
+2A(l CAP)(I CAF) +2(1 LA (I CAP)A +J AP CAP CAF + (I CAP)(J CAP)(I L
+3J [(QA [AP)A?) +3J [(A*(A [AD)) + (I [(A(I CAF)A)(J [AF) +( CAF)(
+J O CADA CADA) +J @A CAND)A( CAY)) +2J CA( CAY) (I CAP)A)
+(1 LA CAPA%)A +A( LA CAPA?)) + (I LA CAF)A)A + Al CEA(
+3J [(0A CAP CAF)A) +3J [(A(A CAP [AF))-12(1 CAF)(A CAF) - 12(A AR
-4) CAF CAT - 8A [(A(A [AD)) - 8A QA CAP)A) - 3A [(A(I LAP)A)
+3J) CA(A CADA) +J AU CAU CADA)A) -4 [(AA [AP)) -4 WA C
+4J CAf -5A(1I CAP) - 5(1 CAP)A - 4(1 CA(A CAD))A - 4A(I CAA |:§f—)))

- 4(1 QA CAP)A)A - 4A(I LA CAP)A)) - 7(1A%)(J CAF) - 7(J |:§f—) mv -
-10J CA( CAP)A) +44A [AF +12) [AF DE,ROUEN




Results of GRL on path countin

Pe=J L(APHY- P{1(0A [AF)J) - A [(Tsed) - P H(AI)
+ P Cgp — (3 CAP) [(T4ed) +4A CAF [P+ 3] LA CAP)(J CAP))
+J AP [AP CAF +3J CA [AF [AF)A) -4J CAF [AF -8A [(A(A [AD))
- 8A [(UA [CAP)A) - 4J [((A CAP)A) - 3A (A CAF)JI) +17A AP +3J AP
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Perspectives
Explore k-WL CFGs. J
Try to find explicit formulas for real life datasets with
RL. J
Grammar in other types of data. J
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Thanks for your attention.
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Future

@ Voropaev, A. and Perepechko, S. (2012).
The number of fixed length cycles in undirected graph explicit formula in case
of small lengths.
Discrete and Continuous Models and Applied Computational Science, (2):6-12.
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