
The Famous MU ProblemMATH 3314Dr. BakerDavid Joseph StithLet S be the set of all strings su
h that MI 2 S, and for any strings x and y of zero or more letters:xI 2 S ! xIU 2 S(1) Mx 2 S ! Mxx 2 S(2) xIIIy 2 S ! xUy 2 S(3) xUUy 2 S ! xy 2 S(4) Furthermore, for our 
onvenien
e, let In be equivalent to n 
onse
utive o

urren
es of the letter I.Example 1. MUIIU 2 S. MI 2 S) MII 2 S a

ording to (2)) MI4 2 S a

ording to (2)) MI8 2 S a

ording to (2)) MUI5 2 S a

ording to (3)) MUIIU 2 S a

ording to (3)QEDExample 2. MIIUIUUI 2 S. MI 2 S) MII 2 S a

ording to (2)) MI4 2 S a

ording to (2)) MI8 2 S a

ording to (2)) MI16 2 S a

ording to (2)) MI16U 2 S a

ording to (1)) MI13UU 2 S a

ording to (3)) MI13 2 S a

ording to (4)) MIIUI8 2 S a

ording to (3)) MIIUIUIIII 2 S a

ording to (3)) MIIUIUUI 2 S a

ording to (3)QED
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Dr. Baker The Famous MU Problem David Joseph StithExample 3. MIIUII 2 S. MI 2 S) MI2 2 S a

ording to (2)) MI4 2 S a

ording to (2)) MI8 2 S a

ording to (2)) MI8U 2 S a

ording to (1)) MI5UU 2 S a

ording to (3)) MI5 2 S a

ording to (4)) MI10 2 S a

ording to (2)) MI10U 2 S a

ording to (1)) MI7UU 2 S a

ording to (3)) MI7 2 S a

ording to (4)) MIIUII 2 S a

ording to (3)QEDTheorem 4. MU =2 SLet us de�ne the absolute value of any string x as a sum of the values of the letters I or U 
ontained inx, where I is assigned the value 1 and U is assigned the value 3.We 
laim that no element of S has a value divisible by 3, and hen
e MU, having a value of 3, is not anelement of S. To show that this is true, we show that re
ursive appli
ation of any of the rules for produ
ingelements of S 
an only yield elements whose values are 
ongruent to 1 or 2 (mod 3).The base element MI has a value of 1 � 1 (mod 3). Appli
ation of rule (1), (3), or (4) to any givenelement results in an element whose value di�ers from the original by a multiple of three and hen
e belongsto the same 
ongruen
e 
lass modulo 3 as the original. Appli
ation of rule (2) to any element whose valueis 
ongruent to 1 (mod 3) results in an element whose value is 
ongruent to 2 (mod 3), and applied toany element whose value is 
ongruent to 2 (mod 3) results in an element whose value is 
ongruent to4 � 1 (mod 3). Sin
e there are no other produ
tion rules by whi
h an element with a value 
ongruent to 0(mod 3) may be produ
ed, 
onsequently su
h an element 
annot belong to S. Hen
e no element of S has avalue divisible by 3.Hen
e MU =2 S. QED
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