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This midterm has § questions on 6 pages Duration: 50 minutes

o Read all the questions carefully before starting to work.

o Give complete arguments and explanations for all your calculations; answers without
justifications will not be marked.

e Continue on the back of the previous page if you run eut of space.

Attempt to answer all questions for partial credit.
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This is a closed-book examination. None of the following are allowed: documents,
cheat sheets or electronic devices of any kind (including calculators, cell phones, etc.)

Full Name {Last, First):

Student Number:

Signature:

Question: 1 2 3 4 5 | Total

=

Points: 15 8 8 11 8 50

Score:
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15; 11_'1_3‘1*1{3' 1. (a) Define precisely what it means for a nonempty set S of the real numbers to be well
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Is the interval {0,2] well ordered? Explain.

No, (0,1) < [92], Yhove m no Jeart
ek pn [0,1)

(b) Show that V2 is irrational.
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(c) Determine whether the following statement is True or False. Justify your answer.
“Fyery equivalence relation R on a nonempty set /A is a function from A to A7
Clse,  Counter- eiasgle.
A= 14 2
R = % (1,4, (2,%), (4,27, (Zfl)}
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Mathematics 220
22 —n?is even. Is R an equivalence

l:glna.rks 9. Let R be a relation on N which is defined by m Rn if v
relation on N? If the answer is yes, find all distinct equivalence classes of R. Justify your
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gymen s F mRw, than
owtems o e
w Ko
WQIH\/: \f P € W wiR R, Yhorn
AT s A O



Mathematics 220 Midterm FExam 2, Section 102 Page 4 of 6

Eg__;narks 3. Let f: N — N be a function defined by f(n) = n? 4 n for n € N,

(a) Is f injective?

@ | fgfm) = by, Hoon W = W

M?«_ﬂ \f\j“ s Y~ Yo = O
(W.,V\)(\NU(V\) + Oﬂ/\‘“\/\> =0
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(b) Is f surjective?
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@:’J 4. (a) State carefully the Principle of Mathematical Induction. L%
\’fl/lé”\[} PC“) M o statemient . Pk}
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(b) Use Mathematical Induction to prove: 13424+ An(n+2) = fn(n+1)(2n+ 7)
for alln e N.

Sp . LuS = 13 =3
" by = %4 (4+1) (2:147%F) = 5. Py bt
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[mg] 5. Let f:A— B be afunction and let C C Aand C #0.
(a) Prove: if f is injective, then f{A-0C)C B- f(C)

Y e Lra-¢)y =3¢ A-C sk 5= {(x‘)
Sy f}(& C «fcx> %{ {?(C) be cauns€ L&

oo € £L0),  Fhen ) “Prey P osome el
S £ oimyechut, AT Gy cel = el

conbradich  wd C.
Wk ooy Bel {(A-c) € B.

© Ao € b F )

(hc = A e fCAO =PSB fcm)
(b) Prove: if [f is surjective, then I ~ f(OY € fA-C).
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