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implication with predicates
quantifiers

multiple quantifiers
negation

number theory intro
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the venn of implication... “This works 1 the ¢ o on
p(ﬂ?) C g > 4”, forz € R ‘«)l’he({ G n ,mP (C(f{l@f\ S +(UL€
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z = or T

define P={z:z € RAp(z)}, @ ={z:z2€RAq(z)}, F={z:z2 € RAf(z)}
draw Venn diagrams of P, @, F' and compare to p(z) = q(z), f(z) = q(z)
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more venn of implication... | aA¢am . a sduatlion where

p(z): “z > 4" for z €R mplicafions ale true
g(z): “z > 3", forz € R ( —hf@ c[ & A\
H(2) “a? 112 0" for o € R tor entie dom

define P={z:z € RAp(z)}, @ ={z:z2€RAq(z)}, F={z:z2 € RAf(z)}
draw Venn diagrams of P¢, Q°, F° and compare to —¢(z) = —p(z), ~q(z) = —f(z)
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guantifiers V and -

f(n): “n>7, for n € N — & O‘AP"‘]L Olﬁ(f’@‘“(s on ..
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translate quantified predicates
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multiple matched quantifiers...

A=1{1,3,5}, B = {6,8,10}
p(z,y): “¢+y=11", for (z,y) € A X B
Ve € A,Vy € B, p(z,y) versus dz € A,dy € B, p(z, y) % pA
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multiple matched quantifiers continued...
A=1{1,3,5}, B ={6,8,10}

p(z,y): “c+y=11", for (z, %@_XJB/,_.f

Ve € A,Vy € B, p(z,y) versus|dz € A, Jy € B,p(%y)__ ﬁ A
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mixed quantifiers

A={1,3,5}, B=1{6,8,10}
p(z,y): “z+y=11", for (z,y) € Ax B
Vo € A,3y € B, p(z, yl)vers‘us dy € B,Vz € A, p(z, y) -(— ~Q A
Step L conjunction over all elements o
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mixed quantifiers continued...

A=1{1,3,5}, B = {6,8,10}
p(z,y): “¢+y=11", for (z,y) € A X B
Va:EAEIyEBp(:z:y)versusEIyEBV:cEAp(my)
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3: examples
V: lack of counterexamples
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negate quantified predicates
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manipulate negation
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VzeNJyeN,z>5Vvz?—y>30
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properties of integers, mostly N
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divisibility
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primes
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Notes
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