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Maple calculation of the transition polynomial of plane graph

LI Meidian' DENG Qing-ying’
(1. School of Information Engineering Longyan University Longyan 364012 Fujian China;
2. School of Mathematical Science Xiamen University Xiamen 361005 Fujian China)

Abstract: A new algorithm to evaluate transition polynomials of plane graph is obtained by improving the existing computational
method. The algorithm uses cyclic permutations to count the number of Euler cycles to each transition system. The algorithm can be

implemented easily by the computer program written in Maple environment.
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with( combinat powerset) :

with( GraphTheory) :

TransitionPolynomial* =proc( P-- Matrix A-- Matrix B-* Matrix C-- Matrix N-- integer)

localGrP GrPQ V E Nodes TranPoly Q@ W PSC PSA N1 N2 AA AB CC a By Aacdijk
Comp;

GrP: =Graph( 4N) ;

for i to 2N do

GrP =AddEdge( GrP {{P ¢ 1 P i 2 }} inplace=true);

end do;
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V:=Vertices( GtP) ;
E-=Edges( Grp) ;

Nodes: ={ };

for i to N do

Nodes: =Nodes union{ i} ;

end do;

TranPoly: =0;

Q' =Matrix( 2N 2) ;
W-=1,

PSC: =powerset( N) ;
PSC: =sort( PSC) ;

N1 =nops( PSC) ;

forj to N1 do

CC =op(;j PSC);
c+=nops( CC) ;

AB’ =Nodes minus CC;
PSA: =powerset( AB) ;
PSA: =sort( PSA) ;

N2 =nops( PSA) ;

for k to N2 do

AA =op( k PSA);

a =nops( AA) ;

w=w e B ey
for i to N do

if i e CC then

Q2+i-11:=C2+i-11;
Q2+i-12 :=C2+i-12;
Q2+il:=C2-il;
02i2:=C2+i2;

elif i € AA then
Q2+i-11:=A2+i-11;
0 2i-12'=A2+i-12;
Q2+il1l:=A2<i1;
Q212 :=A 212 ;
else
Q02+i-11:=B2+i-11;
Q2+i-12 =B 2+i-12;
Q02il1l =B 2+i1;
Q2+i2 =B 2+i2;

end if;

end do;
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for i to 2N do

EE union{{Q i 1
end do;

GrPQ: =Graph(V E) ;

0i2}},

Comp: =ConnectedComponents( GrPQ) ;

d" =nops( Comp) ;

TranPoly: =TranPoly+w * A%,
W-=1;

E:-=Edges( GrP) ;

end do;

end do;

expand( TranPoly) ;

end proc
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