
Multiplication

& wh a bonus of the Right Cancellation Law (for addition)

Definition of multiplication

-> no 0-0 for all n

->

given that nok has been defined, noS(k) = no (K+)

= nk+ n

Claim :
""

is associative (ie: (nom)-k= n - (mik)

-> Proof by induction on K

Step k=0 for all nimEN

(n-m)· 0 = 0 by definition

no (m - 0) =

=

now

·

0 = 0

~tionHypothesis K=1 for all min EN

(n-m) :l = no (m-l)

Inductive StepH=1 => k=+ = S(l)
un

want to show : (nm) · S(l) = no (m · S(l))

(n - m) · S(l) =
n - (m · S(l)) by definition

= no)moltm) by definition

= (n-m)-l + n-m
>Subclaim: (om) = no(m) < Show (n-m)2= nolme2)

=
nom + (nom)l blc n - l= n - S10 > (om) ·2=

nomola nom (nolm-2) = no (m- Scil)

= nom + normal) by 1: H.

= now +n
=n(moltm)

=
nomo (1) + no(m-l) = otn we have : (nom) 0 = no lm-0)

= no (m · 1) + no (m -1) = n ↓ (n-m) 1 = No(mol) = hombs(o)= no(moS(o))

We want : In-m) .2 = nolm:2)

=>> (n-m)· S(l) = n- (m- S(D))

=> (nom)· Sis(o))= n-(m · SISCOs)

- (nom)-S(l) = (num) from

n- (m · S(l)) =
n- (m+ 1 +m)

to be continued Tuesday


