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The Exploration of Sicherman Dice
Abstract

George Sicherman discovered that it is possible to take a couple of 6-sided dice
re-labeling them with different positive integers (1,2,2,3,3,4) and (1,3,4,5,6,8) having
the same probability distribution as rolling a standard pair of 6-sided dice. Such

unique pair of dice is calling Sicherman dice.

The secret behind the Sicherman dice can be studied by combining the powerful
mathematical tool “Generating functions” with the symbolic manipulation software
“Derive 6”, The same procedure may be applied to studying the possibility of the
generalized Sicherman dice along the consideration of :

(1) Adding more dice.

(2) Changing the number of faces.

To this end, we introduce the concept of the Sicherman Bound. For a given integer n,
the number of n-sided Sicherman dice is finite. We computed manually such numbers

for n<50 based on the method of “Elimination of negative terms”.
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1 SSEHEAREEE | T
f)=2*-2"=4
g(l) — 24—(a+b) — 4

EII(ZS)EJ??W HAHFORE a+b=2 (26)

(25)

iR
(1) a=Lb=1 (27)
flr(24) A1(27) H
f(X)=g(x) = x(x+1)(x* +1)
=(x"+x*+x* +X)
f(x), g(x) FRAREE 4 it
2) a=2,b=0 (28)
Fita=2b=0/la=0,b=2 fjﬁ'[ﬁjfl@’?fé » Bl = @Fﬁﬁﬁ °
fl1(24) 71 (28) ;#
f(x)=x(x+1)° =x>+2x" + X (29)
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f(x), 9(x) Fi— A= ZHEYE 4 i fi Sicherman Dice - £ %ﬂf@’rﬁ HEE (1,2,2,3)
*(1,3,3,5) -

5. Z§Y 374 [71pv Sicherman Dice
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f)=2*-2"=4
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AT Fx), 9(x), h(x) KRS 4
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ERERSTH e O+ X+ X+ X+ x X+ X2+ X) = x(X+ D (X +D)(x* +1) ©
f(x)-g(x) = x*(x+1D*(x* +1)*(x* +1)° (38)
f(x)=x(x+D)"'(x*+1)" (x* +1)"

g(x) = x(X+ D (x> + D> (x* +1)*"
t,u,v ES %ZEI\% 0<t,u,v<2
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f)=2'-2"-2"=8

39
g(l) — 26—(t+u+v) — 8 ( )

FI1(39) Elfl;ﬁ'ﬁj' HFERE t+u+v=3 (40)

FRFITL Y H 0 A, (U v)=LLD),210),20.),(30,0,02.1),
(0,1,2),(0,3,0),(0,0,3), (1,2,0), (1.0,2), 5% [ ,u,v>3 [IUH » 046 % il
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(2) t=2,u=1v=0 (42)
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f(X) = X(x+1)°(X* +1) = (x° + 2x* + 2x°> + 2X* + X) (43)

g(xX) =x(X* +D(xX* +D)* = (X" + x>+ 2x" +2x° + X} +X) (44)

A £(x), 9(x) B~ HfZB{EE 8 ik~ {1 Sicherman Dice < F! %ﬁg\’fﬁ iRz
@,2,2,3,3,4,4,5) » (1,3,5,5,7,7,9,11)

@3) t=2,u=0,v=1 (45)
Fitt=2,u=0,v=1#1t=0,u=2, v:lfjﬁ'[ﬁJEIfJEJZé s Bl — @r—:ﬁﬁa% o
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f(X)=x(x+1D)°(x* +1) = (X" +2x° + xX° + xX* + 2x° + X) (46)

g(x) = x(X* +D*(x* +1) = (X* +2x" +2x° + 2x> + X) (47)

A1 £(x), 9(x) £5 57 2 EZ S 7 8 18 -7 iy Sicherman Dice - %ﬁ,@’rﬁ} Wl £%
@2,2,3,5,6,6,7)  (1,3,3,5,5,7,7,9)
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a,b,c,d,e, f EWEZ‘QV’ 0<a,b,c,d,e, f <3
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g()=2°.2°.2" =8 (52)
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h(x) = x(x+1)*(x* +1) = (x* + 2x* +2x° + 2x* +X)

HEErIHI%E (1,5,5,5,9,9,9,13) ,(1,2,3,3,4,4,5,6) ,(1,2.2,3,3,4,4,5)
@) F)=xOE+D(x* +1)* = (X" +x° +2x" +2x° + X* + X)
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PYYVELY EL T Sicherman also found that it is impossible to redesign a set of three or more dice that

have the same odds as ordinary dice without utilizing his two dice. For example, Sicherman’ s pair plus

one conventional die have the same odds as three ordinary dice, two pair of Sicherman dice behave like

four ordinary dice and so on. |
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