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You may use a calculator otherwise you may give the solutions using factorials.

(1) Prove that

14243+ +n= n(n;l)

by induction on n. You may take the base case to be n = 1.
Let PG be the proposi}.‘on |+2+ ---tn = %D | = Ji-(‘zl—*ll SO
PCD s Yue. This establishes the bae cove.
Now we have fo show if PO is fue then Pn+D s tue. Assume
P(n) i3 4rue (induchon hypothesis).

142+ 4n+(n+D (1424 - tn) () = *ntl by ind. hyp
N (n+0) L 2D - (n+2) (n+))
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Thus POl s hue, Btj the principle of induchon Pt) |5 e for all n=\

(2) Give the 3 properties that a relation R on a set X must satisfy for R to be an
equivalence relation.

Reflexwe : For all xeX xR x
ngmd‘rfci for all x.gex i ij then chx.

TFQYISH’IW © For all x,uj,ze)( f x|2<j and yR=z then xRz

(3) For each of the following functions say whether it is one-to-one, onto, or a

bijection. If it is a bijection give a formula for its inverse.
(a) f:R — R defined by f(z) = 2z.

Bijechor.  Inverse £7(x) =—£x'
(b) f:Z — Z defined by f(z) = 2z. (Z means integers)

One-to-one but not onbo. (Range i all even ntegers)

(¢) f:Z — {0,1,2,3,4} defined by f(z) is the remainder after z is divided
by 5.

Onto  but not one-1o-one.



