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MATH 2020: INTRODUCTION TO MATHEMATICAL REASONING
PROF. JENNIFER TABACK

DoOUBLY QUANTIFIED STATEMENTS
For each of the quantified statements below, please do three things:

(1) Decide whether the statement is true or false.

(2) Justify the truth value.

(3) Write the negation, simplifying as much as possible, which means until there are no more
negation signs in your answer.

You will need to watch the video on doubly quantified statements before working through the
examples below.

1. Statement: Vo € R, Jy € R so that 2x + y = 3.

Truth value: _D'W’--

Justification: Ld' X l)e M7 (‘ea[ “UWLU-

M1ys ax+ (3-3X) =3.

CLlooFt 8" 3-ax. Then Jep N'J

Negation: JxeR. 5o Yot Y€ R, oxi y#3.

2. Statement: Jx € R, so that Vy € R, 2z +y = 3.

Truth value: ‘Fal?; .

Justification: Onee You clwoose avalue. v\& X you Can §olue_'ew 3,-"—3-30(. So 'FVICAQ_LY
f)nb on¢ valwe Q{' 4 whichy will wake the ezLua']WM Pue, not ’V‘jeﬂa.

Negation: V‘XGP, 33612 ) -H,(a.l. a\x+c(j=3-



-\WI\-'I ant malue a sPCa'\c'c clotce Loz, .
TQ\.\.(W"'- d I will \MUQ‘(" Male a SPE’U"LC chotee u),{ |
/ /Tellﬁ""‘ Bﬁﬁ@MWMxlbemukXMﬂ el i

3. Statement: Vz € Q,3w € Z so that zw € Z. .HAL W+. L &Q__H:
M'm-‘l\ v a fatNon .

Truth value: True. Q nerd e e .|_0u9c 1l j&:@ wu‘D<( L Z UM\H/' L*o

Justification: L@l 2 Le, an fA‘l“MA[ 'NAWILPJ'- &7 2] '(L' Some a(bé ’

Uoote 0=b. Then weZ (because be2) and 2w=2--acZ

(Nole: anther appracy is o chioose weo.)

Negation: 3;6@ gp—ﬂ,la-l ngz £w¢ Z/

4. Statement: Vo € N, 3y € N so that zy = 2. {l- ‘Q‘/ (Mba- 'HAZ res Bf
F&[‘C Cgv gou Nl}j \/\Me 'L°9lve one UO[U‘Q o lD.HM dﬂ!eqmew“

1
I x=4 and xy=2, we @L»e‘ve”g%- Ba 2¢N. Lyl

Truth value:

Justification:

Negation: 3){6“ Qo"“/wd Vyeﬂ\r, ngél

o Telle me Huad T o't be alledo wolie & sf)@a"R'c choice O b.
5. Statement: Jda € Z so that Vb € Z, ab = b.

Truth value: —l?wt. CSO Yo thnwl ""M | \MIMLBP 0\3
Justification: Cl,woce a=|. Tl\w ac 2 aVA 'ﬁi mlj LéZ‘/ aL-— () U’)'L

Negation: pe 2, Jbe Z Stk abtb.

6. Statement: Ja € Z so that Vb € Z, ab = a.

Truth value: —l;ut .

Justification: C[/laoi—e a= 0. .TL\CVI an a‘d _(.Z‘ “"j LCZJ aL= 0-L=o=a..

Negation: Vaé % 3 Lé Z o -H,‘A- AL 4:4.



