Mathematics 300

Quiz 35 Name:
You must show your work to get full credit.

1. Use induction to show for any real numbers a, by, bs, ..., b, that
a(by + by + -+ +b,) = arb+ aby + - - - + ab,.
(You may assume that a(b+ ¢) = ab + ac holds.)
Proof. Base case: For n = 1 the identity becomes ab; = ab; with is true. Induction hypothesis:

alby + by + -+ +bp) = a1 +aby + - + aby.

Now
a(by + by + by + bry1) = a(b+ ¢ (where b =10y + -+ 4+ by and ¢ = by 1)
=ab+ ac
=a(by + by + -+ by) + abriq
= ay + aby + - -+ + abg + abryy  (using the induction hypothesis).
This shows the induction conclusion holds and completes the proof. 0
2. Use induction to show for any sets A, By, Bs, ..., B, that

AU(BiNByN---NB,)=(AUB)N(AUBy)N---N(AUB,).
(You may assume that AU (BNC)=(AUB)N(ANC) holds.)
Proof. Base case: For n =1 this just AU B; = AN By which is true.

Induction hypothesis: AU (BiNByN---NB)=(AUB)N(AUBy)N---N (AU Bg).
Then, using the notation B = By N By N---N By and C = By,

AU (BiNByN---NBgy) =AU (BNC)
=(AUuB)N(AUC)
= (Au(BmBm--ﬂBk)) UAN By
=(AUuB)N---N(AUBL)U(AN Byy1)  (by the ind. hyp.).
This finishes the induction. OJ



