MATH221-001200630SampleMidterm Test1

Edward Doolittle
Octoberl0, 2006

You have 50 minutesto do thefollowing test. The testis worth 50 marks;you shouldtry to earn
onemarkperminute.No aids(calculatorsnotes etc.) arepermitted.You canusethebacksof the
pagedor roughwork.

1. (a) (5marks)Shawv thatthelogical expressions-(pAq) and—qV —p areequialent.
(b) (5 marks)Shaw thatthelogical expression-qV —p < —(pAQ) is atautology
(c) (5 marks)Show that,for ary two setsA andB, B UA® = (AN B)C.

2. (5 marks)Let f : N — N be definedby f(n) =3n+1, andlet g: N — N be definedby
g(n) =5n+ 1. Shav thatthetwo compositionsf o g andgo f arenotequal.

3. (10 marks) Determinewhetherthe function f : N — N givenby f(n)=n?+n+1is a
surjection,injection,and/orabijection.

4. Supposef : S— Sis aninjection,butg: S— Sis not.

(@) (5 marks)Provethat f o g is neveraninjection.

(b) (5 marks)Give anexampleof suchf andg wherego f is aninjection. (Hint: Smust
beinfinite; take S= N.)

5. (5 marks)ls thefunction f : N — N definedby

n?+3, nodd
f(n)=
6n+2, neven

aninjection?

6. (5 marks)Supposeyou have a function f : S— Swith the propertythat, givenary x € S
thereis ak € N suchthat f¥(x) = x. Shaw that,if Sis finite, f mustbe a bijection. Bonus:
whatcanyou sayif Sis infinite?
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