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Computing the Diameters of Pancake Graphs

YUUSUKE KOUNOIKE," KEIICHI KANEKO! and YUJI SHINANO*

The n-pancake graph is a graph whose vertices are labeled by permutations on n symbols.
There is an edge between two vertices when the label of one vertex is derived from the other
by some prefix reversal. Finding the diameter of the n-pancake graph is known to be a very
hard problem, because n-pancake graph has n! vertices. Actually, n = 13 has been the maxi-
mum size of the n-pancake graph of which diameter was known so far. Heydari et al. found
the diameter of the 13-pancake graph by using their own method. In this paper, we extend
their method and give diameters of 14- and 15-pancake graphs that are previously unknown
by using it.
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Fig.1 4-pancake graph.
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Table 1 The concrete values of f(n).
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Fig.2 Exact and conjectured values of f(n).
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Table 2 The elements of S;*.
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procedure make_problem(n,m)
{S*OD S, 00 (4oooooo}
begin
if n —1 > c then begin
make_problem(n — 1, m — 2);
solve(n — 1,m — 2);
end;
S =10 (4);
end

procedure solve(n, m)
(S, 0ooOosSrooooooO}
begin
foreach 7 in g;n do begin
fmy0ODOO
Sf(ﬂ') Sf(ﬂ') U {7‘(‘}
end
end

procedure diameter(n)
{f(n)0DDDO}
begin
make_problem(n, f(n — 1) + 2);
solve(n, f(n — 1) + 2);

if $(""Y*2 is not empty then
f(n)=f(n—1)+2;
else
fn)=fln=-1)+1L
end
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Fig.4 Algorithm for computing f(n).
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Table 4 Computation order of S}".
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Table 5 The number of elements in S)".

Sn 18] Sy IS S |So
S9 1 St 15,011 Si) 14,250,471
S3 6 S§ 8,520 Sii 9,123,648
S2 30 CH 455 Sit 956,354
S3 149 S§ 38,015 Si3 6
S3 543 Sy 93,585 Si2 111,050,066
S: 1,357 S§ 132,697 S13 13,032,704
SS 1,903 Sy 79,379 Sis 167
ST 1,016 S50 5,804 Sia 186,874,852
S8 35 S¥ 919,365 Sis 2,001
S 1,191 5%, 1,309,756 518 24,732
S5 4,281 S0 814,678

Ss 10,561 Sio 73,232
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Table 6 Computing time and the number of problems for

f(n).

n] DOOO| DOOOOO P, 0000
8| 0.06 sec 210 40,320

9| 1.0 sec 9,316 362,880
10| 14.1 sec 117,996 3,628,800
11| 3.5 min 1,425,037 39,916,800
12| 0.07 sec 60 479,001,600
13| 54 min| 18,221,452 6,227,020,800
14[15.5 hour| 249,271,566| 87,178,291,200
*15 7 day|3,640,943,222(1,307,674,368,000
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Fig.5 Computing time for f(n).
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Fig.6 The number of problems for f(n).
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