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Note:|***NEW*** |or]***UPDATED*** |materia| is highlighted

1 Background Definitions and Examples

Definition
Lett be a term (constant, variable, or functional term).
Letv be a variable.
Thenv/t is a binding (or: is a variable assignment =g+ t is substituted fov (or: vis assigned, or bound t,

e Other notationst /v, v:i=t, vt
Definition
A substitution isy ¢ a finite se® = {v1/t1,... ,vn/tn} Of bindings such that, for all j:
1. tj #Vv;, and

2. ifvi/ted andvj/tj € 0, thenv; # Vj
(i.e., don't substitute 2 different terms for the same variable).
Definition
Let®={vi/t1,... ,vn/tn} be a substitution.

Let E be an expression (wff or term).
Then:

1. EB =4+ the expression obtained frofnby simultaneouslyi.e.,in parallel) replacing eachy; in E by t;.

2. EBisyf aninstanceof E.
3. fW={Ey,... ,En}, thenW0 =4 {E;0,... ,E.0}.

e Other notationE?

Example
Supposé = {x/a, y/f(b), z/c},
andE = P(x,y,z).
ThenE® = E{x/a, y/f(b), z/c} = P(a, f(b), c).



Definition
Let®={xi/t1,...,%n/tn}
ando = {y1/us,...,Ym/Um} be substitutions.
Thenthe composition of@ with

Ooo

=qf {X1/t10, ..., Xa/th0, Y1/U1, ..., Ym/Um}
| **UPDATE** |- {x;/t;0 : tjo =x;} // eliminate “redundant substitutions /x;
—{yj/ui :yi € {x1,..., %} } // eliminate clashes, but I8as-modified-bys trumpa.

e Note:
o is notcommutative! To see why, &= {x/f(y), y/z} and letoc = {x/a, y/b, z/y}.
Then comput® oo ando o 6.

Definition
Let 8 be a substitution.
LetE,...,E, be expressions.
Then® is a unifier of {Ey,...,En} (@ndEy, ..., E, are unifiable) =qt E10 = ... = Ex8
(i.e., iff {E16,...,E40} is a singleton).

e l.e,,E0is a“common instance” dt,, ..., En.

Example
6= {x/a y/f(b)} unifies{P(ay), P(x, f(b))}.
The common instance i®(a, f(b)).

Definition
Let 6 be a unifier of{Ey, ... ,En}.

Then® is a [NOT ‘the’!l] most general unifier (MGU) of {E,...,En} =gt
(V (other) unifiert of {Ey, ..., Ey})(3 substitutiono)[t = 60 0]

e |.e., any (other) unifiet is the composition 06 with some substitutiow.



2 The Unification Algorithm

Algorithm Unification; // Chang & Lee
input non-empty set of expressiows,
output 8 = MGU(W) or failure;

begin

1. k:=0;Wp:=W;80:={ };

2. if Wk is singletonthen return 6y
elseDS; ;= Disagreemenset{\k);

3. if (3 varv, termty € DS()|vk does not occur ity]
Il *occurs-check”
then begin
Bk 1 := Bk o {Wk/tk}:
Wi 1 := W i/t }5
/l'i.e., apply substitution to each membeMdf
/I N.B.: \M<+1 = W9k+1

ki=k+1;
goto2
end

else returnfailure

end.
For an example, seehttp://www.cse.buffalo.edw/rapaport/663/F03/unification.eg.psf
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