
I generated 624 strings of 1-4 characters from (a, b, c, d) with repetitions, of which 191 (31%) required no reordering.

I then applied rules as follows.

	Recursion
	Rule #
	Keyman Rule
	Excel
	
	% Complete after application of Rule

	1
	Rule 1
	any(d) any(c) > context(2) context(1)
	=C17&C16&IF(AND(C15="d",C14="c"),C14,C15)&IF(AND(C15="d",C14="c"),C15,C14)
	4th-to-last-letter & 3rd-to-last latter & if(2nd-to-last = “d” AND last = “c”, last, otherwise 2nd-to-last) & if(2nd-to-last = “d” AND last = “c”, 2nd-to-last, otherwise last)
	34%

	1
	Rule 2
	any(cd) any(b) > context(2) context(1)
	=C31&C30&IF(AND(OR(C29="c",C29="d"),C28="b"),C28,C29)&IF(AND(OR(C29="c",C29="d"),C28="b"),C29,C28)
	4th-to-last letter & 3rd-to-last letter & if(both 2nd-to-last letter = either "c" or "d" AND last letter = “b”,last letter, otherwise 2nd-to-last letter) & if(both 2nd-to-last letter = either “c” or “d” AND last letter = “b”, 2nd-to-last letter, otherwise last letter)
	40%

	1
	Rule 3
	any(bcd) any(a) > context(2) context(1)
	C45&C44&IF(AND(OR(C43="b",C43="c",C43="d"),C42="a"),C42,C43)&IF(AND(OR(C43="b",C43="c",C43="d"),C42="a"),C43,C42)
	4th-to-last letter & 3rd-to-last letter & if(both 2nd-to-last letter = either “b”, “c”, or “d” AND last letter = “a”, last letter, otherwise 2nd-to-last letter)&if(both 2nd-to-last letter = either “b”, “c”, or “d” AND last letter = “a”, 2nd-to-last letter, otherwise last letter)
	49%

	1
	Rule 4
	any(bcd) any(a) any(abcd) > context(2) context(1) context(3)
	=C60&IF(AND(OR(C59="b",C59="c",C59="d"),C58="a"),C58,C59)&IF(AND(OR(C59="b",C59="c",C59="d"),C58="a"),C58,C59)&C57
	4th-to-last letter & if(both 3rd-to-last letter = either “b”, “c”, or “d” AND 2nd-to-last letter = “a”, 2nd-to-last letter, otherwise 3rd-to-last letter) & if(both 3rd-to-last letter = either “b”, “c”, or “d” AND 2nd-to-last letter = “a”, 3rd-to-last letter, otherwise 2nd-to-last letter) & last letter
	58%

	1
	Rule 5
	any(cd) any(b) any(bcd) > context(2) context(1) context(3)
	=C75&IF(AND(OR(C74="c",C74="d"),C73="b",OR(C72="b",C72="c",C72="d")),C73,C74)&IF(AND(OR(C74="c",C74="d"),C73="b",OR(C72="b",C72="c",C72="d")),C74,C73)&C72
	4th-to-last letter & if(3rd-to-last letter = “c” or “d” AND 2nd-to-last letter = “b” AND last letter = “b” or “c” or “d”, 2nd-to-last letter, otherwise 3rd-to-last letter) & if(3rd-to-last letter = “c” or “d” AND 2nd-to-last letter = “b” AND last letter = “b” or “c” or “d”, 3rd-to-last letter, otherwise 2nd-to-last letter) & last letter
	61%

	1
	Rule 6
	any(d) any(c) any(bcd) > context(2) context(1) context(3)
	=C90&IF(AND(C89="d",C88="c",OR(C87="b",C87="c",C87="d")),C88,C89)&IF(AND(C89="d",C88="c",OR(C87="b",C87="c",C87="d")),C89,C88)&C87
	4th-to-last letter & if(3rd-to-last letter =”d” and 2nd-to-last letter = “c” and last letter = either “b” or “c” or “d”, 2nd-to-last letter, otherwise 3rd-to-last letter) & if(3rd-to-last letter =”d” and 2nd-to-last letter = “c” and last letter = either “b” or “c” or “d”, 3rd-to-last letter, otherwise 2nd-to-last letter) & last letter
	63%

	1
	Rule 7
	any(bcd) any(a) any(abcd) any(abcd) > context(2) context(1) context(3) context(4)
	=IF(AND(OR(C105="b",C105="c",C105="d"),C104="a"),C104,C105)&IF(AND(OR(C105="b",C105="c",C105="d"),C104="a"),C105,C104)&C103&C102
	if(4th-to-last letter = “b” or “c” or “d”, and 3rd-to-last letter = “a”, the 3rd-to-last letter, otherwise 4th-to-last letter) & if(4th-to-last letter = “b” or “c” or “d”, and the 3rd-to-last letter = “a”, 4th-to-last letter, otherwise 3rd-to-last letter) & 2nd-to-last letter & last letter
	69%

	1
	Rule 8
	any(cd) any(b) any(abcd) any(abcd) > context(2) context(1) context(3) context(4)
	=IF(AND(OR(C119="c",C119="d"),C118="b"),C118,C119)&IF(AND(OR(C119="c",C119="d"),C118="b"),C119,C118)&C117&C116
	if(4th-to-last letter = “c” or “d” and 3rd -to-last letter = “b”, 3rd-to-last letter, otherwise 4th-to-last letter) & if(4th-to-last letter = “c” or “d” and 3rd -to-last letter = “b”, 4th-to-last letter, otherwise 3rd-to-last letter) & 2nd-to-last letter & last letter
	71%

	1
	Rule 9
	any(d) any(c) any(abcd) any(abcd) > context(2) context(1) context(3) context(4)
	=IF(AND(C133="d",C132="c"),C132,C133)&IF(AND(C133="d",C132="c"),C133,C132)&C131&C130
	if(4th-to-last letter = “d” and 3rd-to-last letter = “c”, 3rd-to-last letter, otherwise 4th-to-last letter) & if(4th-to-last letter = “d” and 3rd-to-last letter = “c”, 3rd-to-last letter, otherwise 4th-to-last letter) & 2nd-to-last letter & last letter
	72%

	2
	Rule 1
	any(d) any(c) > context(2) context(1)
	=C17&C16&IF(AND(C15="d",C14="c"),C14,C15)&IF(AND(C15="d",C14="c"),C15,C14)
	4th-to-last-letter & 3rd-to-last latter & if(2nd-to-last = “d” AND last = “c”, last, otherwise 2nd-to-last) & if(2nd-to-last = “d” AND last = “c”, 2nd-to-last, otherwise last)
	78%

	2
	Rule 2
	any(cd) any(b) > context(2) context(1)
	=C31&C30&IF(AND(OR(C29="c",C29="d"),C28="b"),C28,C29)&IF(AND(OR(C29="c",C29="d"),C28="b"),C29,C28)
	4th-to-last letter & 3rd-to-last letter & if(both 2nd-to-last letter = either "c" or "d" AND last letter = “b”,last letter, otherwise 2nd-to-last letter) & if(both 2nd-to-last letter = either “c” or “d” AND last letter = “b”, 2nd-to-last letter, otherwise last letter)
	83%

	2
	Rule 3
	any(bcd) any(a) > context(2) context(1)
	C45&C44&IF(AND(OR(C43="b",C43="c",C43="d"),C42="a"),C42,C43)&IF(AND(OR(C43="b",C43="c",C43="d"),C42="a"),C43,C42)
	4th-to-last letter & 3rd-to-last letter & if(both 2nd-to-last letter = either “b”, “c”, or “d” AND last letter = “a”, last letter, otherwise 2nd-to-last letter)&if(both 2nd-to-last letter = either “b”, “c”, or “d” AND last letter = “a”, 2nd-to-last letter, otherwise last letter)
	86%

	2
	Rule 4
	any(bcd) any(a) any(abcd) > context(2) context(1) context(3)
	=C60&IF(AND(OR(C59="b",C59="c",C59="d"),C58="a"),C58,C59)&IF(AND(OR(C59="b",C59="c",C59="d"),C58="a"),C58,C59)&C57
	4th-to-last letter & if(both 3rd-to-last letter = either “b”, “c”, or “d” AND 2nd-to-last letter = “a”, 2nd-to-last letter, otherwise 3rd-to-last letter) & if(both 3rd-to-last letter = either “b”, “c”, or “d” AND 2nd-to-last letter = “a”, 3rd-to-last letter, otherwise 2nd-to-last letter) & last letter.
	89%

	2
	Rule 5
	any(cd) any(b) any(bcd) > context(2) context(1) context(3)
	=C75&IF(AND(OR(C74="c",C74="d"),C73="b",OR(C72="b",C72="c",C72="d")),C73,C74)&IF(AND(OR(C74="c",C74="d"),C73="b",OR(C72="b",C72="c",C72="d")),C74,C73)&C72
	4th-to-last letter & if(3rd-to-last letter = “c” or “d” AND 2nd-to-last letter = “b” AND last letter = “b” or “c” or “d”, 2nd-to-last letter, otherwise 3rd-to-last letter) & if(3rd-to-last letter = “c” or “d” AND 2nd-to-last letter = “b” AND last letter = “b” or “c” or “d”, 3rd-to-last letter, otherwise 2nd-to-last letter) & last letter
	92%

	2
	Rule 6
	any(d) any(c) any(bcd) > context(2) context(1) context(3)
	=C90&IF(AND(C89="d",C88="c",OR(C87="b",C87="c",C87="d")),C88,C89)&IF(AND(C89="d",C88="c",OR(C87="b",C87="c",C87="d")),C89,C88)&C87
	4th-to-last letter & if(3rd-to-last letter =”d” and 2nd-to-last letter = “c” and last letter = either “b” or “c” or “d”, 2nd-to-last letter, otherwise 3rd-to-last letter) & if(3rd-to-last letter =”d” and 2nd-to-last letter = “c” and last letter = either “b” or “c” or “d”, 3rd-to-last letter, otherwise 2nd-to-last letter) & last letter
	94%

	2
	Rule 7
	any(bcd) any(a) any(abcd) any(abcd) > context(2) context(1) context(3) context(4)
	=IF(AND(OR(C105="b",C105="c",C105="d"),C104="a"),C104,C105)&IF(AND(OR(C105="b",C105="c",C105="d"),C104="a"),C105,C104)&C103&C102
	if(4th-to-last letter = “b” or “c” or “d”, and 3rd-to-last letter = “a”, the 3rd-to-last letter, otherwise 4th-to-last letter) & if(4th-to-last letter = “b” or “c” or “d”, and the 3rd-to-last letter = “a”, 4th-to-last letter, otherwise 3rd-to-last letter) & 2nd-to-last letter & last letter
	94%

	2
	Rule 8
	any(cd) any(b) any(abcd) any(abcd) > context(2) context(1) context(3) context(4)
	=IF(AND(OR(C119="c",C119="d"),C118="b"),C118,C119)&IF(AND(OR(C119="c",C119="d"),C118="b"),C119,C118)&C117&C116
	if(4th-to-last letter = “c” or “d” and 3rd -to-last letter = “b”, 3rd-to-last letter, otherwise 4th-to-last letter) & if(4th-to-last letter = “c” or “d” and 3rd -to-last letter = “b”, 4th-to-last letter, otherwise 3rd-to-last letter) & 2nd-to-last letter & last letter
	94%

	2
	Rule 9
	any(d) any(c) any(abcd) any(abcd) > context(2) context(1) context(3) context(4)
	=IF(AND(C133="d",C132="c"),C132,C133)&IF(AND(C133="d",C132="c"),C133,C132)&C131&C130
	if(4th-to-last letter = “d” and 3rd-to-last letter = “c”, 3rd-to-last letter, otherwise 4th-to-last letter) & if(4th-to-last letter = “d” and 3rd-to-last letter = “c”, 3rd-to-last letter, otherwise 4th-to-last letter) & 2nd-to-last letter & last letter
	94%

	3
	Rule 1
	any(d) any(c) > context(2) context(1)
	=C17&C16&IF(AND(C15="d",C14="c"),C14,C15)&IF(AND(C15="d",C14="c"),C15,C14)
	4th-to-last-letter & 3rd-to-last latter & if(2nd-to-last = “d” AND last = “c”, last, otherwise 2nd-to-last) & if(2nd-to-last = “d” AND last = “c”, 2nd-to-last, otherwise last)
	97%

	3
	Rule 2
	any(cd) any(b) > context(2) context(1)
	=C31&C30&IF(AND(OR(C29="c",C29="d"),C28="b"),C28,C29)&IF(AND(OR(C29="c",C29="d"),C28="b"),C29,C28)
	4th-to-last letter & 3rd-to-last letter & if(both 2nd-to-last letter = either "c" or "d" AND last letter = “b”,last letter, otherwise 2nd-to-last letter) & if(both 2nd-to-last letter = either “c” or “d” AND last letter = “b”, 2nd-to-last letter, otherwise last letter)
	100%


[bookmark: _GoBack]
