UNIVERSITY OF REGINA
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Midterm Test1

Time: 50 minutes Name:
Instructor: Studentt:
Dr. Edward Doolittle Section:

You have 50 minutesto do eachof the following questions.Thetestis worth a total of 50 marks;
you shouldtry to earnonemark per minute. Pleasqustify all your answerswith proofsor exam-
ples,asappropriateNo aidsarepermitted.Usethe backsof the pagegor roughwork.

The lasttwo problemsare much harderthanthe others. You shouldattemptthemonly after
you have tried the others.If hardlyanyonegetsthe lasttwo problemsthetestwill betake out of
40 or 45 insteadof out of 50.

1. (a) (5marks)Shaw thatthelogical expressions-(—pV g) and—gA p areequialent.

(b) (5 marks)Shaw thatthelogical expression-gA p < —(—pV q) is atautology
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(c) (5 marks)Shaw that,for ary two setsA andB, B°NA = (A°UB)C.

2. (5 marks)Negatethe following sentenceif it is raining or snaoving, thenit is cloudy and
cold. Do notjust prependit is notthe casethat” to the beginningof the sentence.



MATH 221-001200630 Name:

Midterm Test1 Page3 of 5 Student#:
Time: 50 minutes Section:

3. (5 marks)Considerthefunction f : N — N definedby

f(n) = {n+1, nodd

n—1, neven

Determinewhetherf is aninjection, surjection,and/orbijection.

4. Supposef : S— Sisasurjectionputg: S— Sis not.

(a) (5 marks)Provethatgo f is neverasurjection.
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(b) (5 marks)Giveanexampleof functionsf : S— Sandg: S— Swheref is asurjection,
gis notasurjectionyet f o g is asurjection.(Hint: try aninfinite setS.)

5. (5 marks)Find setsA, B, andC which aresubset®f U = N andfor which thesetrelation
AN(BUC) = (AnB)uC

is false.
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6. (5 marks)ls thefunctiong: N — N definedby

n+3 nodd
(n)=
4n+8 neven

aninjection?

7. (5 marks)Shaow that,if f : S— Sis abijectionon afinite setS, thentheremustbe a natural
numberk suchthat f¥(x) = x for all x € S. Bonus:whatcanyou sayif Sis infinite?



