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1. Let P be a proposition, let @(x) be an open proposition and let U be a universe. Prove that
(P= (VzxelU)Q(z)) = (Vz e U)(P = Q(x))

(= means “is equivalent to”).

ok p prove -vec/t/ 9
ST e/ pror Cf:? rxey (9\('7&)) =)
A we| hae PALVXE VORI

VOG54 Mlﬂj TE (GRNE |] < wairf(5C ) e
&W‘W\ \ et 'UAJ_-’WFW?W

@ A méf&f\ W}\ ne fat \ﬁ(é QR ] wihere

uusw AL Peh wdl on QL alweds Ty

- ?\% Q" N?OL{?M’\ A S ke gv dalse dor't PP/‘(}\

Thus V= 4\7(5% VLX) ) Qﬁ(c-/U/ Y=8.(%)) »e et Pﬂ@@







Midterm 104002

Crve QUX) 35 an opon Pioposiion thas Aor smxe AEU
Qo) s bree o fue XEB () Qo s 1[6’\(90/ AR

Since Wxe V) LK), Hhus or Xe U, Q) i frve. LJ Jﬁéhrﬁm

@(]L Q(Am‘é‘ﬁ%ﬂ‘@r ~ The quantified proposition can be true or false, you don’t have to

Thus @ N-=J. @:g{ e Q0 & a@ays frve whetere
e ke X .

Cihe ? NS ?w?ﬂsrﬁ\a«\, ten + Ms gn\Ly M’h‘ﬁj 6,@/ B
Jalse thot—dotott—dagoram—rhrch——pe_dake.
Tho 7 15 tree, = boeltre = e is tre.

H’ T 'S q[m{gg/ ne Km*&[qﬁm(%:ﬁ?’bm@ s trae,
@“C?WCW@U)&U

'[//\5/\ QC&V 0 ?( vxeU ) (P=76(x))
m lj[ ? 'S 'bVV“Q/ 'fj/ﬂi’\ @QU an LE’, ‘ﬁh& g V[cﬁ/% :
LGDL PD?@UO-:M(X) frﬁ @()( (S fh/ﬁ/ Tk%LbKC—@M%’ie
k

It is not ok’to say that a for all sentence’is true
Cantiradicls 4o
Thas QK) can pt be {alse. thns +f ? 5 oo (kev)ix )
tren (yeed)(P=r000 ) s true. \® ) e I 41y
«@ P% %(gg_ P=2QUX) (5 alras %‘b}"/i T hws CWGU)(P;%W

This part is ok (‘$ am@ j’br‘iﬁ'

? PrneDm) o lirked) @TENI S apay, hrad.







Midterm 104002

..t

7 20
2)

/

2. Prove the following equality for all n € N.""\.\
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3. (20 points) Define a sequence (ay,) as follows:

a1 =3, a2=9, and a1 = da, —bay—1, Vn =2
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4. (20 points) Let R be the relation on the set of real numbers R given by xRy if and only if z —y € Z.
(a) Prove that R is an equivalence relation.

(b) Prove that any = € R is equivalent to one and only one number in the half-open interval
[0,:1].

(c) Is (a) true if we replace Z by the set {—2024, —2023 — 2022, ..., 2022, 2023, 2024}7
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5. (20 points) Decide if the following sentences are true or false. When a sentence is true, give a
proof. When a sentence is false, give a counterexample.

(a) If A, B are sets such that P(A) = P(B), then A = B.
(b) If A, B,C are sets such that A x B= A x C then B = C.

/;\ (C)_I_ﬁ_?,]g,]g, ... are subsets of R such that N, I; # @ for all n, then N, I; # 0.
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