Homework 11
PtMW Chapter 8: Exercise 5
| will assume as premises the following:

(P1) Distributivity: ax (by + by) =(ax by) + (ax by)
(P2) Associativity: by + (by + bg) = (by + by) + bs
(P2) Addingequalstoequals, giveequals: OxOyz((x=y) - (x+z=y+2)

[1] Letn=0.
Thena=aistrividly true.
[2] Letn=1
Then, trivialy, wehavea x b;=ax b,
[3] Letn=2
Thenax (by + by) = (@ax by) + (ax by) (P1)

[4] Assumethat for some arbitrary k, we have:

ax(by+bo+ ... +by) = (axby)+(axby)+ ... +(axby)

[5] Then:
[ax(b+bo+ ... +b)]+(@+ b)) = (@xby)+(@axby)+ ... +H(@xb)+(@+ b1) (P3)
[6] Buttheleft side can be rewritten as: (P1)
ax (by+byt ... +be) + bea) reversed
[7] Whichisequa to:
ax (by+byt ... +by+ bys) (P2)
[7] Therefore we have:
ax(by+bo+ ... +hetbyiq) = (axby)+(axby)+ ... +(axby)+(axby.1) [5], [7]

[8] Since we have chosen an arbitrary k, we can conclude that whenever it [4], [8]
is true that multiplication is distributive over k additive terms, then it is
true that multiplication is distributive over k + 1 additive terms.

[9] And we have shown that multiplication is distributive over k terms when [1], [2],
k=0,k=1landk=2. [3]

[10] Therefore, for all n, ax(by+hy+ ... +by) = (axby)+(axby)+ ... +(axby).



