


. Theorems

Theorem: Given any integer & > 1, any integer may be written
uniquely in base § place-value notation.

Proof: repeated applications of the division elgorithm.
Theorem 4.4: Let Pf{x) = 31, ep2* be a polynomial function of
with integral coefficients cz. 1f 6 = B{mod n), then Pla) = F(b){mod o).

o

Proof:
@ = b(med n) = ¢* = ¥(mod n)

Therefore,
exa® = b (mod n)

and the sums of all the coefficients are equal as well, i.e. Pla) = P(b)(mod n).

Corollary: If a is a solution of the congruence FP(z) = 0(mod n),
and & = &{mod n), then & is also a solution.

Theoremn 4.5/4.8: Let {ﬂ..... By = B B q"),.

N = au,10™ 4 gy 110714 40 10P + 410+ 09 = P(10)

be the decimal expansion of positive integer N, 0 < oz 10, and et
S=ag+a+...+8,. Then
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e Let T=g9—a1+az—...+ (—1®a@m. Then 11|¥ — 11|T.
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4. Properties/Tricks/Hints/Ete,
Often “the trick” to solving the problems involves

¢ figuring out which n in “modulo n" we need, or

¢ flguring cut how to rewrite things modulo r so that good things
happen.
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