Sc_c 2.5 'Frgros'o-E?ons ovVer a univesSe

H O due ‘l"vnTOH'E' CCar\ VQSMLM"‘6’>
“Thurs LUtz Sec 22,33, 34

Dt Leb U be a nenempty (universe) seb.
@ A Fro?o&'l‘\';fon over the univerSe U is & —Funct-ion
P U — {'_ true, —Fal&e?

1.e. 1> s a Sevrtence Lhat +akes 7~n as l-nPu.'t

any value x  in U and P ohas @ truth value

‘Fof every. X in u.
@D The +£rukh set of p s
—TF = [ ae U I ‘F(a)= +rue }

Recall: A TY«,MQ e an 'mteﬂc,r Li;ﬁjer “a~ 1 Uhote en\q

divisors are. 1 and tself,

Ex  Let plx) be 4he reposition K s Trrme’)’ U= {2,’:,4’5
Then g is an QXqM:F\C- e-F a —froTo&'-t?ovx over U={2\$,4}.

Giace U s —Fm?tm we Can vepresert P by the table

X | Plx)

2 1 TVMC_
3 1 True
4 v} (-le%)

Tlren —fthe —truth Set o-F P is TF: {1)3’}



[ e -+toke the came T oveX’ a universe £1(2_) - 10?7)

‘u\e,n —tlhe Yewth et O-F ‘]> s Trz {L,l,g,?l.

Ex Let U=T | dhe seb of all positive integers
@ The Frutn seb f "0 <n<s” s [12,3.4,5]
T voriable

(D The trukh Set of "k ic a multiple of 27 s
£ —variable k

{3 ><I Ké"’?& = [z,é,?,la,~--}

Ex Let U be the power de
e [ cubsets of (1,224} Y
Let -He Propesition ,'L' ke " {12} nA = & Y over U,
{ (@) = 4rue, since hyng=¢g
FOB = false, since L1} 0 [} = (i} #.8
f({ed)= false, sice {12} a{24d= [dre

F The fruts et To s [ &, [, {4} 15433

F The Sawe ‘f’fo?osi-tion ‘F: " [142_-} (\A" -l:mk.e,m al a
rraros')tron over Fhe Unive rse u=‘/‘7({/(2cg}> has
Frutn set {5, {33]



Recall PC‘F —'[rom Sec 2.2

x A 'l:autologﬁ is a rmrosf—(—jon which 1s ‘i’ruc, ‘n all cases.

X’A Contradicbtion 1S a TWoFDST{:Fon that ¢ “fn,S(;

in all caSes.

Def A ?rorasf-(sa’on P ovVer U ;s called a ‘tauto(agg
Tf Tts druth set s U,

e if r(x)=true f;r all x e u.

A ?rorasf-l:(‘on P oVer U s called a Contradiction

FE s drath set s D,

e if F(,()=¥alg,_ f;ra{l x € U

Ex £ The preposition “Ux-D(x+1)= XxT=1" over U= V4

IS a -Eau-éo,oga becausSe it e —teue -For all xéZ

# The Fvo-ros'ntfor\ "x% = 1" over U=Z

is a contradiction because it% _'Cnlgc -’Qr all x € Z

4

* The T\rorosf <ilon X*= 77 over U=27
s net +her a "[:autaloaj novy a Con'f"l’aoll-c—'ﬁl.on)
Since ity Hruth cet 7s {-3, L) which is

neither —L£le entire U nor 5.



Def SuTFoSe, P and 9 are Frarosi-lﬁons over a universe U,

r We Qaj P and 7/ are e.qquiValent [ouer ud )

dencted P = 2,
iF Fe_>2 is o *[:au-{:o(o:)j> ie, FF TF =T7.

# e Saj ]> TMFHQS 9, [D\/Q_v‘ U))

denoted ]> = i)
if F%ci IS a 'tauto'oa’j) ie. 1f /rr QT;-

Ex # xt=9" and X is 3" are e??MTVa[e,n‘&

Trorosl.'e('oﬂs over U= N

— natural rumbers

£ 7 A0 {47] =" Led "4 %A" ave e%uTVa\(ent
-Fro-rosi{—,zons over ?(N) .

L

Ex ¢ Let P be “x £ 4" and 9 be x £ 9~

over U= N.
¢« Then Tf’ = { O\ .2 3,4:)& 5 T7= {0,1,...,?3,
- S Tr = Tc;. Hence we can oy
“x £ 4" implies  "x £ 3" over N.
¢ But x LB does nok tmply X< G ever N,
Over U = {neaauve, Fn*feﬂerg’}, ‘x< ¢ &= "x<®”
Ex et plx) be % Ts positive " and 9 (x) be “X s 4 sqpare vest”
dhere Uz R The, Tp= (yed, To= [0, e0)
Co P g, but 9, does mok imply P

le. "Ever Tosi-{-iva veal nymber hasS g &'joua(g voot” ¢ Frue .
”Everfj real number Wrth g tquace vost 1% Fos}-Hve” is -Fatge.

(n- class exercises ;



@ Over +he universe u = ”7) JE"F:“C
T(n)= n i Prime and n < 27
GLCVD: n s a ’rowef' °‘F 3) i-e "N-= Sk o K € Z

Y‘Cn): n is a divisor o_l; 2F

(]) C@m‘FM'EQ. —+the +rukhh sets o-F “these Tr‘o'ros':-éjon_(.

—Tl’:
Ty -

Ci() CTrc‘c_ all  Correck —!MP]TCPL'E-lQﬂS,
Eﬂ?lm?n o Hour Sf‘oquw\te_
r=9 1=
0L = s Y = ? AS =>f>

l
—f

@ Over +he wuniverse U= {.}‘Z_)...),é’\l 5 JQ_'F(.V\C
a(x): x is odd

b (x): (x-1 (X-3) (x-5)=0

c(x): 1 £x £5
('l) C@m?w{:e_ —“the —“rukh sets o these ’rf’o?os-l{jons_
—Tﬂ — T[g = TC -

Cf() C'wc(c_ all  Cerreck Cfbu"\/m (ences. Eﬂ?loﬁm .

Q& b b & c a & C



@ Over +he universe U = ”7) JC"F:“C
T(n): n i prime and n < 27
%CVD: n s a Yower‘ °'F 3) i-e "N-= BK o K € Z

Y‘Cn): n is a divisor a_‘; 2F

(i) (ompute the truth tets  off These prepeositions.
Tp= { 2,3, 5,7, 11, 13, 17 17, 25
To, = [ 1y 3,9, 272,81, ]
Te= {13,927

(ii) Civele all correct implications.

Eﬂ?lm?n —to “our Sf'ouFfv\o\te,
T = 7, 7/::} r P = ¥

1= 7 i

because Ty & T9
@ Over +he universe U= {"lwwé} , JQ—'F"V‘C
a(x): x is odd
b (x): (x-1 (><—s) (x—r)= ]
c(x): 1 £x £5
(i) Cém?v\{:e_ “the “4ruth tets of these prepositions.
—r“{:ps)s} pACR U N . L 203,4,8 )

(f() C’wc(c_ all  Coerreck Cfbu"\/m (ences. Eﬂ?loﬁm .

@ bLbe e a = ¢

because Ta= Ty



