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Cycle

If p isapermutation of the atoms of i.n
order n, andif n=#b , then p{b

C.11

, thenp
is apermutation of theitemsof b .

Permute

is said to be a permutation vector of

C.p vyieldsalist of boxed lists of the atoms
of i#p , called the standard cycle
representation of the permutation p . Thus,
ifp=452103 ,thenC.p is

(,2);4 0;531  becausethe per-
mutation p movesto position 2 theitem
2, to4 theitem0O, to0 theitem4
to5 theitem3, to3 theitem1, andto
1theitem5 . Themonad C. isself-
inverse; applied to a standard cycle it gives
the corresponding direct representation.

A given permutation could be represented
by cyclesin avariety of ways; the standard
form is made unique by the following
restrictions: the cycles are digjoint and
exhaustive (i.e., the atoms of the boxed
elements together form a permutation
vector); each boxed cycleis rotated to begin
with its largest element; and the boxed
cycles are put in ascending order on their
leading elements.

C. isextended to non-negative non-
standard cases by treating any argument g
as arepresentation of a permutation of order
1+>./; g

If p andc arestandard and cycle
representations of order #b, thenp C. b
andcC.b produce the permutation of b.
Theargumentsp andcc anbenon-
standard in ways to be defined. In particular,
negative integers down to -#b  may be used,
and are treated as their residues modulo #b .

If g isnot boxed, and the elements of
(#b)]qg  aredistinct,thenq C. b is
equivalenttop C. b , wherep isthe
standard form of g that is given by
p=:((i.n)-.n|q),n|q , forn=:#b

In other words, positions occurring ingq are
moved to thetail end. If g isboxed, the
elements of (#b)|>j{q must be distinct
for eachj , and the boxes are applied in
succession. For example:

(21;,301)C.i5
12304

(<21)C.(<301)C.i5
12304
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Cycle C. 11 Permute

Continued
g=:C.p=:12304][a=:"abcde'
q;(@C.a);p;(PC.a);({a)
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Jp=:2272.22 A random permutation of order 22
1951081416204018151912321171721136
C.p Its cycles

[152 10|16 1115|216201312918177414380 19|

*/#&>C. p LCM of the cycle lengths
60

# ~. p&{™(1.200) i.#p
60



