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Predicates & 
Quantifiers



A predicate is a 
generalization of a 

logic statement
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P(x) x + 1 = 3

S(x, y) 4 + x < 8y
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A  predicate is a generalization of a logic statement
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P(x) x + 1 = 3

S(x, y) 4 + x < 8y

Why are these not exactly 
logic statements?

http://dontchangethislink.peardeckmagic.zone?eyJ0eXBlIjoiZnJlZVJlc3BvbnNlLXRleHQiLCJkcmFnZ2FibGVUZXh0Rm9udFNpemUiOjE4fQ==pearId=magic-pear-shape-identifier
http://dontchangethislink.peardeckmagic.zone?eyJ0eXBlIjoiZ29vZ2xlLXNsaWRlcy1hZGRvbi1yZXNwb25zZS1mb290ZXIiLCJsYXN0RWRpdGVkQnkiOiIxMDY5NjI1OTAyOTI4MjA2MTg5MTMiLCJwcmVzZW50YXRpb25JZCI6IjF3Q0NPX2dtblA4VndSOFEyZmxYTDl5elZnelZIS05hcV92aXZIUTZjWFNnIiwiY29udGVudElkIjoiY3VzdG9tLXJlc3BvbnNlLWZyZWVSZXNwb25zZS10ZXh0Iiwic2xpZGVJZCI6ImczN2YzMWY1NzEwOF8wXzQ3IiwiY29udGVudEluc3RhbmNlSWQiOiIxd0NDT19nbW5QOFZ3UjhRMmZsWEw5eXpWZ3pWSEtOYXFfdml2SFE2Y1hTZy9mZjQzMDA3ZC0zNWYzLTQ2YWItYTViNi1iYWEyNDQ1ZWVkYzIifQ==pearId=magic-pear-metadata-identifier
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1. Plug in values for the variables
2. Use ✨quantifiers✨! 
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P(x) x + 1 = 3 predicate
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P(x) x + 1 = 3

P(14) 14 + 1 =3

predicate

logic statement
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P(x) x + 1 = 3

P(14) 14 + 1 =3

P(2) 2 + 1 = 3

predicate

logic statement

logic statement
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S(x, y) 4 + x < 8y predicate

http://dontchangethislink.peardeckmagic.zone?eyJ0eXBlIjoiZ29vZ2xlLXNsaWRlcy1hZGRvbi1yZXNwb25zZS1mb290ZXIiLCJsYXN0RWRpdGVkQnkiOiIxMDY5NjI1OTAyOTI4MjA2MTg5MTMiLCJwcmVzZW50YXRpb25JZCI6IjF3Q0NPX2dtblA4VndSOFEyZmxYTDl5elZnelZIS05hcV92aXZIUTZjWFNnIiwiY29udGVudElkIjoiY3VzdG9tLXJlc3BvbnNlLWZyZWVSZXNwb25zZS10ZXh0Iiwic2xpZGVJZCI6ImczN2YzMWY1NzEwOF8wXzQ3IiwiY29udGVudEluc3RhbmNlSWQiOiIxd0NDT19nbW5QOFZ3UjhRMmZsWEw5eXpWZ3pWSEtOYXFfdml2SFE2Y1hTZy9mZjQzMDA3ZC0zNWYzLTQ2YWItYTViNi1iYWEyNDQ1ZWVkYzIifQ==pearId=magic-pear-metadata-identifier


Plug in values for the variables
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S(x, y) 4 + x < 8y

S(10, 2) 4 + 10 < 8 * 2

predicate

logic statement

http://dontchangethislink.peardeckmagic.zone?eyJ0eXBlIjoiZ29vZ2xlLXNsaWRlcy1hZGRvbi1yZXNwb25zZS1mb290ZXIiLCJsYXN0RWRpdGVkQnkiOiIxMDY5NjI1OTAyOTI4MjA2MTg5MTMiLCJwcmVzZW50YXRpb25JZCI6IjF3Q0NPX2dtblA4VndSOFEyZmxYTDl5elZnelZIS05hcV92aXZIUTZjWFNnIiwiY29udGVudElkIjoiY3VzdG9tLXJlc3BvbnNlLWZyZWVSZXNwb25zZS10ZXh0Iiwic2xpZGVJZCI6ImczN2YzMWY1NzEwOF8wXzQ3IiwiY29udGVudEluc3RhbmNlSWQiOiIxd0NDT19nbW5QOFZ3UjhRMmZsWEw5eXpWZ3pWSEtOYXFfdml2SFE2Y1hTZy9mZjQzMDA3ZC0zNWYzLTQ2YWItYTViNi1iYWEyNDQ1ZWVkYzIifQ==pearId=magic-pear-metadata-identifier
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1. Plug in values for the variables
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1. Plug in values for the variables
2. Use ✨quantifiers✨! 



Turn a predicate into a logic statement
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1. Plug in values for the variables
2. Use ✨quantifiers✨! 

∃ there exists
∀ for all



Turn a predicate into a logic statement
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1. Plug in values for the variables
2. Use ✨quantifiers✨! 

∃ there exists ~ at least one thing
∀ for all ~ literally ALL THE 
THINGS



Turn a predicate into a logic statement
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1. Plug in values for the variables
2. Use ✨quantifiers✨! 

∃ there exists ~ at least one thing
∀ for all ~ literally ALL THE THINGS

(Specify the domain... all WHAT things?)



✨Quantifiers ✨
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P(x) x + 1 = 3 predicate

http://dontchangethislink.peardeckmagic.zone?eyJ0eXBlIjoiZ29vZ2xlLXNsaWRlcy1hZGRvbi1yZXNwb25zZS1mb290ZXIiLCJsYXN0RWRpdGVkQnkiOiIxMDY5NjI1OTAyOTI4MjA2MTg5MTMiLCJwcmVzZW50YXRpb25JZCI6IjF3Q0NPX2dtblA4VndSOFEyZmxYTDl5elZnelZIS05hcV92aXZIUTZjWFNnIiwiY29udGVudElkIjoiY3VzdG9tLXJlc3BvbnNlLWZyZWVSZXNwb25zZS10ZXh0Iiwic2xpZGVJZCI6ImczN2YzMWY1NzEwOF8wXzQ3IiwiY29udGVudEluc3RhbmNlSWQiOiIxd0NDT19nbW5QOFZ3UjhRMmZsWEw5eXpWZ3pWSEtOYXFfdml2SFE2Y1hTZy9mZjQzMDA3ZC0zNWYzLTQ2YWItYTViNi1iYWEyNDQ1ZWVkYzIifQ==pearId=magic-pear-metadata-identifier
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P(x) x + 1 = 3

domain = all integers

predicate
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P(x) x + 1 = 3

domain = all integers

∀x P(x)

predicate

logic statement

http://dontchangethislink.peardeckmagic.zone?eyJ0eXBlIjoiZ29vZ2xlLXNsaWRlcy1hZGRvbi1yZXNwb25zZS1mb290ZXIiLCJsYXN0RWRpdGVkQnkiOiIxMDY5NjI1OTAyOTI4MjA2MTg5MTMiLCJwcmVzZW50YXRpb25JZCI6IjF3Q0NPX2dtblA4VndSOFEyZmxYTDl5elZnelZIS05hcV92aXZIUTZjWFNnIiwiY29udGVudElkIjoiY3VzdG9tLXJlc3BvbnNlLWZyZWVSZXNwb25zZS10ZXh0Iiwic2xpZGVJZCI6ImczN2YzMWY1NzEwOF8wXzQ3IiwiY29udGVudEluc3RhbmNlSWQiOiIxd0NDT19nbW5QOFZ3UjhRMmZsWEw5eXpWZ3pWSEtOYXFfdml2SFE2Y1hTZy9mZjQzMDA3ZC0zNWYzLTQ2YWItYTViNi1iYWEyNDQ1ZWVkYzIifQ==pearId=magic-pear-metadata-identifier


✨Quantifiers ✨
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P(x) x + 1 = 3

domain = all integers

∀x P(x) For all integers x, x+1 = 3

predicate

logic statement

http://dontchangethislink.peardeckmagic.zone?eyJ0eXBlIjoiZ29vZ2xlLXNsaWRlcy1hZGRvbi1yZXNwb25zZS1mb290ZXIiLCJsYXN0RWRpdGVkQnkiOiIxMDY5NjI1OTAyOTI4MjA2MTg5MTMiLCJwcmVzZW50YXRpb25JZCI6IjF3Q0NPX2dtblA4VndSOFEyZmxYTDl5elZnelZIS05hcV92aXZIUTZjWFNnIiwiY29udGVudElkIjoiY3VzdG9tLXJlc3BvbnNlLWZyZWVSZXNwb25zZS10ZXh0Iiwic2xpZGVJZCI6ImczN2YzMWY1NzEwOF8wXzQ3IiwiY29udGVudEluc3RhbmNlSWQiOiIxd0NDT19nbW5QOFZ3UjhRMmZsWEw5eXpWZ3pWSEtOYXFfdml2SFE2Y1hTZy9mZjQzMDA3ZC0zNWYzLTQ2YWItYTViNi1iYWEyNDQ1ZWVkYzIifQ==pearId=magic-pear-metadata-identifier
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P(x) x + 1 = 3

domain = all integers

∀x P(x) For all integers x, x+1 = 3

What’s the truth value of 
this logic statement?

predicate

logic statement

http://dontchangethislink.peardeckmagic.zone?eyJ0eXBlIjoicG9sbCIsImRyYWdnYWJsZVRleHRGb250U2l6ZSI6MTgsImFuc3dlcnMiOlsiVHJ1ZSIsIkZhbHNlIiwiTm90IGVub3VnaCBpbmZvIl0sImlzTXVsdGlwbGVTZWxlY3Rpb25BbGxvd2VkRm9yUG9sbCI6ZmFsc2V9pearId=magic-pear-shape-identifier
http://dontchangethislink.peardeckmagic.zone?eyJ0eXBlIjoiZ29vZ2xlLXNsaWRlcy1hZGRvbi1yZXNwb25zZS1mb290ZXIiLCJsYXN0RWRpdGVkQnkiOiIxMDY5NjI1OTAyOTI4MjA2MTg5MTMiLCJwcmVzZW50YXRpb25JZCI6IjF3Q0NPX2dtblA4VndSOFEyZmxYTDl5elZnelZIS05hcV92aXZIUTZjWFNnIiwiY29udGVudElkIjoiY3VzdG9tLXJlc3BvbnNlLXBvbGwiLCJzbGlkZUlkIjoiZzM3ZjMxZjU3MTA4XzBfMTk2IiwiY29udGVudEluc3RhbmNlSWQiOiIxd0NDT19nbW5QOFZ3UjhRMmZsWEw5eXpWZ3pWSEtOYXFfdml2SFE2Y1hTZy80NWQ5ZTc4Mi0xYTM4LTQ5ZjAtYWM5ZS1iNmE0NGY5ODAzNzQifQ==pearId=magic-pear-metadata-identifier


✨Quantifiers ✨
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P(x) x + 1 = 3

domain = all integers

∀x P(x) For all integers x, x+1 = 3

False!

predicate

logic statement

http://dontchangethislink.peardeckmagic.zone?eyJ0eXBlIjoiZ29vZ2xlLXNsaWRlcy1hZGRvbi1yZXNwb25zZS1mb290ZXIiLCJsYXN0RWRpdGVkQnkiOiIxMDY5NjI1OTAyOTI4MjA2MTg5MTMiLCJwcmVzZW50YXRpb25JZCI6IjF3Q0NPX2dtblA4VndSOFEyZmxYTDl5elZnelZIS05hcV92aXZIUTZjWFNnIiwiY29udGVudElkIjoiY3VzdG9tLXJlc3BvbnNlLXBvbGwiLCJzbGlkZUlkIjoiZzM3ZjMxZjU3MTA4XzBfMTk2IiwiY29udGVudEluc3RhbmNlSWQiOiIxd0NDT19nbW5QOFZ3UjhRMmZsWEw5eXpWZ3pWSEtOYXFfdml2SFE2Y1hTZy80NWQ5ZTc4Mi0xYTM4LTQ5ZjAtYWM5ZS1iNmE0NGY5ODAzNzQifQ==pearId=magic-pear-metadata-identifier


✨Quantifiers ✨
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P(x) x + 1 = 3

domain = all integers

∀x P(x) For all integers x, x+1 = 3

How could we add 
quantifiers to make it True?

predicate

logic statement

http://dontchangethislink.peardeckmagic.zone?eyJ0eXBlIjoiZnJlZVJlc3BvbnNlLXRleHQiLCJkcmFnZ2FibGVUZXh0Rm9udFNpemUiOjE4fQ==pearId=magic-pear-shape-identifier
http://dontchangethislink.peardeckmagic.zone?eyJ0eXBlIjoiZ29vZ2xlLXNsaWRlcy1hZGRvbi1yZXNwb25zZS1mb290ZXIiLCJsYXN0RWRpdGVkQnkiOiIxMDY5NjI1OTAyOTI4MjA2MTg5MTMiLCJwcmVzZW50YXRpb25JZCI6IjF3Q0NPX2dtblA4VndSOFEyZmxYTDl5elZnelZIS05hcV92aXZIUTZjWFNnIiwiY29udGVudElkIjoiY3VzdG9tLXJlc3BvbnNlLWZyZWVSZXNwb25zZS10ZXh0Iiwic2xpZGVJZCI6ImczN2YzMWY1NzEwOF8wXzIzOSIsImNvbnRlbnRJbnN0YW5jZUlkIjoiMXdDQ09fZ21uUDhWd1I4UTJmbFhMOXl6Vmd6VkhLTmFxX3ZpdkhRNmNYU2cvMWY0NTI1ODctMjdiNS00NTdhLWE1N2YtYzNlMzJiYWI5MGE0In0=pearId=magic-pear-metadata-identifier


✨Quantifiers ✨
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P(x) x + 1 = 3

domain = all integers

∀x P(x) For all integers x, x+1 = 3

∃x P(x) Some integer x exists such that 
x + 1 = 3

predicate

logic statement

http://dontchangethislink.peardeckmagic.zone?eyJ0eXBlIjoiZ29vZ2xlLXNsaWRlcy1hZGRvbi1yZXNwb25zZS1mb290ZXIiLCJsYXN0RWRpdGVkQnkiOiIxMDY5NjI1OTAyOTI4MjA2MTg5MTMiLCJwcmVzZW50YXRpb25JZCI6IjF3Q0NPX2dtblA4VndSOFEyZmxYTDl5elZnelZIS05hcV92aXZIUTZjWFNnIiwiY29udGVudElkIjoiY3VzdG9tLXJlc3BvbnNlLXBvbGwiLCJzbGlkZUlkIjoiZzM3ZjMxZjU3MTA4XzBfMTk2IiwiY29udGVudEluc3RhbmNlSWQiOiIxd0NDT19nbW5QOFZ3UjhRMmZsWEw5eXpWZ3pWSEtOYXFfdml2SFE2Y1hTZy80NWQ5ZTc4Mi0xYTM4LTQ5ZjAtYWM5ZS1iNmE0NGY5ODAzNzQifQ==pearId=magic-pear-metadata-identifier
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Johnny 
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30

Johnny 

Domain = all characters 
on the show
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Johnny 

Domain = all characters 
on the show

● karate(x)... x studies karate
● johnny(x)... Johnny fights x predicates

http://dontchangethislink.peardeckmagic.zone?eyJ0eXBlIjoiZ29vZ2xlLXNsaWRlcy1hZGRvbi1yZXNwb25zZS1mb290ZXIiLCJsYXN0RWRpdGVkQnkiOiIxMDY5NjI1OTAyOTI4MjA2MTg5MTMiLCJwcmVzZW50YXRpb25JZCI6IjF3Q0NPX2dtblA4VndSOFEyZmxYTDl5elZnelZIS05hcV92aXZIUTZjWFNnIiwiY29udGVudElkIjoiY3VzdG9tLXJlc3BvbnNlLWZyZWVSZXNwb25zZS10ZXh0Iiwic2xpZGVJZCI6ImczN2YzMWY1NzEwOF8wXzQ3IiwiY29udGVudEluc3RhbmNlSWQiOiIxd0NDT19nbW5QOFZ3UjhRMmZsWEw5eXpWZ3pWSEtOYXFfdml2SFE2Y1hTZy9mZjQzMDA3ZC0zNWYzLTQ2YWItYTViNi1iYWEyNDQ1ZWVkYzIifQ==pearId=magic-pear-metadata-identifier
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● karate(x)... x studies karate
● johnny(x)... Johnny fights x
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● karate(x)... x studies karate
● johnny(x)... Johnny fights x

∃x karate(x) ⋀ johnny(x)

what’s this in English?

http://dontchangethislink.peardeckmagic.zone?eyJ0eXBlIjoiZnJlZVJlc3BvbnNlLXRleHQiLCJkcmFnZ2FibGVUZXh0Rm9udFNpemUiOjE4fQ==pearId=magic-pear-shape-identifier
http://dontchangethislink.peardeckmagic.zone?eyJ0eXBlIjoiZ29vZ2xlLXNsaWRlcy1hZGRvbi1yZXNwb25zZS1mb290ZXIiLCJsYXN0RWRpdGVkQnkiOiIxMDY5NjI1OTAyOTI4MjA2MTg5MTMiLCJwcmVzZW50YXRpb25JZCI6IjF3Q0NPX2dtblA4VndSOFEyZmxYTDl5elZnelZIS05hcV92aXZIUTZjWFNnIiwiY29udGVudElkIjoiY3VzdG9tLXJlc3BvbnNlLWZyZWVSZXNwb25zZS10ZXh0Iiwic2xpZGVJZCI6ImczN2YzMWY1NzEwOF8wXzMwNSIsImNvbnRlbnRJbnN0YW5jZUlkIjoiMXdDQ09fZ21uUDhWd1I4UTJmbFhMOXl6Vmd6VkhLTmFxX3ZpdkhRNmNYU2cvOTRiMzljNWMtYzNkZS00M2M2LTgwNjEtNjVjMjc5MzZkNGM1In0=pearId=magic-pear-metadata-identifier
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● karate(x)... x studies karate
● johnny(x)... Johnny fights x

∃x karate(x) ⋀ johnny(x)

what’s this in English?

Johnny fights a karate student

http://dontchangethislink.peardeckmagic.zone?eyJ0eXBlIjoiZ29vZ2xlLXNsaWRlcy1hZGRvbi1yZXNwb25zZS1mb290ZXIiLCJsYXN0RWRpdGVkQnkiOiIxMDY5NjI1OTAyOTI4MjA2MTg5MTMiLCJwcmVzZW50YXRpb25JZCI6IjF3Q0NPX2dtblA4VndSOFEyZmxYTDl5elZnelZIS05hcV92aXZIUTZjWFNnIiwiY29udGVudElkIjoiY3VzdG9tLXJlc3BvbnNlLWZyZWVSZXNwb25zZS10ZXh0Iiwic2xpZGVJZCI6ImczN2YzMWY1NzEwOF8wXzMwNSIsImNvbnRlbnRJbnN0YW5jZUlkIjoiMXdDQ09fZ21uUDhWd1I4UTJmbFhMOXl6Vmd6VkhLTmFxX3ZpdkhRNmNYU2cvOTRiMzljNWMtYzNkZS00M2M2LTgwNjEtNjVjMjc5MzZkNGM1In0=pearId=magic-pear-metadata-identifier
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● karate(x)... x studies karate
● johnny(x)... Johnny fights x

∃x karate(x) ⋀ johnny(x)

what’s this in English?

Johnny fights a karate student

Johnny fights at least one person who 
studies karate

http://dontchangethislink.peardeckmagic.zone?eyJ0eXBlIjoiZ29vZ2xlLXNsaWRlcy1hZGRvbi1yZXNwb25zZS1mb290ZXIiLCJsYXN0RWRpdGVkQnkiOiIxMDY5NjI1OTAyOTI4MjA2MTg5MTMiLCJwcmVzZW50YXRpb25JZCI6IjF3Q0NPX2dtblA4VndSOFEyZmxYTDl5elZnelZIS05hcV92aXZIUTZjWFNnIiwiY29udGVudElkIjoiY3VzdG9tLXJlc3BvbnNlLWZyZWVSZXNwb25zZS10ZXh0Iiwic2xpZGVJZCI6ImczN2YzMWY1NzEwOF8wXzMwNSIsImNvbnRlbnRJbnN0YW5jZUlkIjoiMXdDQ09fZ21uUDhWd1I4UTJmbFhMOXl6Vmd6VkhLTmFxX3ZpdkhRNmNYU2cvOTRiMzljNWMtYzNkZS00M2M2LTgwNjEtNjVjMjc5MzZkNGM1In0=pearId=magic-pear-metadata-identifier
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● karate(x)... x studies karate
● johnny(x)... Johnny fights x

∃x karate(x) ⋀ johnny(x)

what’s this in English?

Johnny fights a karate student

Johnny fights at least one person who 
studies karate

There’s someone on the show who studies 
karate and fights Johnny

http://dontchangethislink.peardeckmagic.zone?eyJ0eXBlIjoiZ29vZ2xlLXNsaWRlcy1hZGRvbi1yZXNwb25zZS1mb290ZXIiLCJsYXN0RWRpdGVkQnkiOiIxMDY5NjI1OTAyOTI4MjA2MTg5MTMiLCJwcmVzZW50YXRpb25JZCI6IjF3Q0NPX2dtblA4VndSOFEyZmxYTDl5elZnelZIS05hcV92aXZIUTZjWFNnIiwiY29udGVudElkIjoiY3VzdG9tLXJlc3BvbnNlLWZyZWVSZXNwb25zZS10ZXh0Iiwic2xpZGVJZCI6ImczN2YzMWY1NzEwOF8wXzMwNSIsImNvbnRlbnRJbnN0YW5jZUlkIjoiMXdDQ09fZ21uUDhWd1I4UTJmbFhMOXl6Vmd6VkhLTmFxX3ZpdkhRNmNYU2cvOTRiMzljNWMtYzNkZS00M2M2LTgwNjEtNjVjMjc5MzZkNGM1In0=pearId=magic-pear-metadata-identifier
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● karate(x)... x studies karate
● johnny(x)... Johnny fights x

∀x karate(x) ⟹ johnny(x)

what’s this in English?

http://dontchangethislink.peardeckmagic.zone?eyJ0eXBlIjoiZnJlZVJlc3BvbnNlLXRleHQiLCJkcmFnZ2FibGVUZXh0Rm9udFNpemUiOjE4fQ==pearId=magic-pear-shape-identifier
http://dontchangethislink.peardeckmagic.zone?eyJ0eXBlIjoiZ29vZ2xlLXNsaWRlcy1hZGRvbi1yZXNwb25zZS1mb290ZXIiLCJsYXN0RWRpdGVkQnkiOiIxMDY5NjI1OTAyOTI4MjA2MTg5MTMiLCJwcmVzZW50YXRpb25JZCI6IjF3Q0NPX2dtblA4VndSOFEyZmxYTDl5elZnelZIS05hcV92aXZIUTZjWFNnIiwiY29udGVudElkIjoiY3VzdG9tLXJlc3BvbnNlLWZyZWVSZXNwb25zZS10ZXh0Iiwic2xpZGVJZCI6ImczN2YzMWY1NzEwOF8wXzMwNSIsImNvbnRlbnRJbnN0YW5jZUlkIjoiMXdDQ09fZ21uUDhWd1I4UTJmbFhMOXl6Vmd6VkhLTmFxX3ZpdkhRNmNYU2cvOTRiMzljNWMtYzNkZS00M2M2LTgwNjEtNjVjMjc5MzZkNGM1In0=pearId=magic-pear-metadata-identifier
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● karate(x)... x studies karate
● johnny(x)... Johnny fights x

∀x karate(x) ⟹ johnny(x)

what’s this in English?

Johnny fights everyone who studies karate

http://dontchangethislink.peardeckmagic.zone?eyJ0eXBlIjoiZ29vZ2xlLXNsaWRlcy1hZGRvbi1yZXNwb25zZS1mb290ZXIiLCJsYXN0RWRpdGVkQnkiOiIxMDY5NjI1OTAyOTI4MjA2MTg5MTMiLCJwcmVzZW50YXRpb25JZCI6IjF3Q0NPX2dtblA4VndSOFEyZmxYTDl5elZnelZIS05hcV92aXZIUTZjWFNnIiwiY29udGVudElkIjoiY3VzdG9tLXJlc3BvbnNlLWZyZWVSZXNwb25zZS10ZXh0Iiwic2xpZGVJZCI6ImczN2YzMWY1NzEwOF8wXzMwNSIsImNvbnRlbnRJbnN0YW5jZUlkIjoiMXdDQ09fZ21uUDhWd1I4UTJmbFhMOXl6Vmd6VkhLTmFxX3ZpdkhRNmNYU2cvOTRiMzljNWMtYzNkZS00M2M2LTgwNjEtNjVjMjc5MzZkNGM1In0=pearId=magic-pear-metadata-identifier
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● karate(x)... x studies karate
● johnny(x)... Johnny fights x

∀x karate(x) ⟹ johnny(x)

what’s this in English?

Johnny fights everyone who studies karate

If you study karate, then Johnny fights you

http://dontchangethislink.peardeckmagic.zone?eyJ0eXBlIjoiZ29vZ2xlLXNsaWRlcy1hZGRvbi1yZXNwb25zZS1mb290ZXIiLCJsYXN0RWRpdGVkQnkiOiIxMDY5NjI1OTAyOTI4MjA2MTg5MTMiLCJwcmVzZW50YXRpb25JZCI6IjF3Q0NPX2dtblA4VndSOFEyZmxYTDl5elZnelZIS05hcV92aXZIUTZjWFNnIiwiY29udGVudElkIjoiY3VzdG9tLXJlc3BvbnNlLWZyZWVSZXNwb25zZS10ZXh0Iiwic2xpZGVJZCI6ImczN2YzMWY1NzEwOF8wXzMwNSIsImNvbnRlbnRJbnN0YW5jZUlkIjoiMXdDQ09fZ21uUDhWd1I4UTJmbFhMOXl6Vmd6VkhLTmFxX3ZpdkhRNmNYU2cvOTRiMzljNWMtYzNkZS00M2M2LTgwNjEtNjVjMjc5MzZkNGM1In0=pearId=magic-pear-metadata-identifier
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● karate(x)... x studies karate
● johnny(x)... Johnny fights x

∀x karate(x) ⋀ johnny(x)

same meaning?

∀x karate(x) ⟹ johnny(x)

http://dontchangethislink.peardeckmagic.zone?eyJ0eXBlIjoicG9sbCIsImRyYWdnYWJsZVRleHRGb250U2l6ZSI6MTgsImFuc3dlcnMiOlsiWWVzIiwiTm8iLCJTb21ldGltZXMiXSwiaXNNdWx0aXBsZVNlbGVjdGlvbkFsbG93ZWRGb3JQb2xsIjpmYWxzZX0=pearId=magic-pear-shape-identifier
http://dontchangethislink.peardeckmagic.zone?eyJ0eXBlIjoiZ29vZ2xlLXNsaWRlcy1hZGRvbi1yZXNwb25zZS1mb290ZXIiLCJsYXN0RWRpdGVkQnkiOiIxMDY5NjI1OTAyOTI4MjA2MTg5MTMiLCJwcmVzZW50YXRpb25JZCI6IjF3Q0NPX2dtblA4VndSOFEyZmxYTDl5elZnelZIS05hcV92aXZIUTZjWFNnIiwiY29udGVudElkIjoiY3VzdG9tLXJlc3BvbnNlLXBvbGwiLCJzbGlkZUlkIjoiZzM3ZjMxZjU3MTA4XzBfMzU1IiwiY29udGVudEluc3RhbmNlSWQiOiIxd0NDT19nbW5QOFZ3UjhRMmZsWEw5eXpWZ3pWSEtOYXFfdml2SFE2Y1hTZy9iYzVlOGZhZS01MmU0LTQyYTQtYTFlZC0zYzJlNWYyYWFhMzgifQ==pearId=magic-pear-metadata-identifier
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● karate(x)... x studies karate
● johnny(x)... Johnny fights x

∀x karate(x) ⋀ johnny(x)

same meaning?

∀x karate(x) ⟹ johnny(x)

Nope!
1. Johnny fights everyone who studies karate
2. EVERYONE in this universe studies karate 

and fights Johnny

http://dontchangethislink.peardeckmagic.zone?eyJ0eXBlIjoiZ29vZ2xlLXNsaWRlcy1hZGRvbi1yZXNwb25zZS1mb290ZXIiLCJsYXN0RWRpdGVkQnkiOiIxMDY5NjI1OTAyOTI4MjA2MTg5MTMiLCJwcmVzZW50YXRpb25JZCI6IjF3Q0NPX2dtblA4VndSOFEyZmxYTDl5elZnelZIS05hcV92aXZIUTZjWFNnIiwiY29udGVudElkIjoiY3VzdG9tLXJlc3BvbnNlLXBvbGwiLCJzbGlkZUlkIjoiZzM3ZjMxZjU3MTA4XzBfMzU1IiwiY29udGVudEluc3RhbmNlSWQiOiIxd0NDT19nbW5QOFZ3UjhRMmZsWEw5eXpWZ3pWSEtOYXFfdml2SFE2Y1hTZy9iYzVlOGZhZS01MmU0LTQyYTQtYTFlZC0zYzJlNWYyYWFhMzgifQ==pearId=magic-pear-metadata-identifier
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Similar to Logic Negation
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Similar to Logic Negation
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● Simplify ⟹ first
● Go left to right
● Distribute negation across all terms in a 

statement
● Apply DeMorgan’s law where needed



Similar to Logic Negation
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● Simplify ⟹ first
● Go left to right
● Distribute negation across all terms in a 

statement
● Apply DeMorgan’s law where needed
● Flip quantifiers!



Negation Example
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∀x karate(x) ⟹ johnny(x)



Negation Example
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∀x karate(x) ⟹ johnny(x)

Johnny fights everyone who studies karate



Negation Example
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∀x karate(x) ⟹ johnny(x)

Johnny fights everyone who studies karate

¬(∀x karate(x) ⟹ johnny(x))



Negation Example

  
49

∀x karate(x) ⟹ johnny(x)

Johnny fights everyone who studies karate

∃x ¬(karate(x) ⟹ johnny(x))

¬(∀x karate(x) ⟹ johnny(x))

flip quantifier



Negation Example
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∀x karate(x) ⟹ johnny(x)

Johnny fights everyone who studies karate

∃x ¬(karate(x) ⟹ johnny(x))

¬(∀x karate(x) ⟹ johnny(x))

flip quantifier

∃x ¬(¬karate(x) ∨ johnny(x)) implication



Negation Example
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∀x karate(x) ⟹ johnny(x)

Johnny fights everyone who studies karate

∃x ¬(karate(x) ⟹ johnny(x))

¬(∀x karate(x) ⟹ johnny(x))

flip quantifier

∃x ¬(¬karate(x) ∨ johnny(x)) implication

∃x (¬¬karate(x) ∧ ¬johnny(x)) demorgan



Negation Example
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∀x karate(x) ⟹ johnny(x)

Johnny fights everyone who studies karate

∃x ¬(karate(x) ⟹ johnny(x))

¬(∀x karate(x) ⟹ johnny(x))

flip quantifier

∃x ¬(¬karate(x) ∨ johnny(x)) implication

∃x (¬¬karate(x) ∧ ¬johnny(x)) demorgan
∃x (karate(x) ∧ ¬johnny(x)) double neg



Negation Example
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∀x karate(x) ⟹ johnny(x)

Johnny fights everyone who studies karate

∃x (karate(x) ∧ ¬johnny(x))

What’s the negation in English?

http://dontchangethislink.peardeckmagic.zone?eyJ0eXBlIjoiZnJlZVJlc3BvbnNlLXRleHQiLCJkcmFnZ2FibGVUZXh0Rm9udFNpemUiOjE4fQ==pearId=magic-pear-shape-identifier
http://dontchangethislink.peardeckmagic.zone?eyJ0eXBlIjoiZ29vZ2xlLXNsaWRlcy1hZGRvbi1yZXNwb25zZS1mb290ZXIiLCJsYXN0RWRpdGVkQnkiOiIxMDY5NjI1OTAyOTI4MjA2MTg5MTMiLCJwcmVzZW50YXRpb25JZCI6IjF3Q0NPX2dtblA4VndSOFEyZmxYTDl5elZnelZIS05hcV92aXZIUTZjWFNnIiwiY29udGVudElkIjoiY3VzdG9tLXJlc3BvbnNlLWZyZWVSZXNwb25zZS10ZXh0Iiwic2xpZGVJZCI6ImczN2YzMWY1NzEwOF8wXzU1NSIsImNvbnRlbnRJbnN0YW5jZUlkIjoiMXdDQ09fZ21uUDhWd1I4UTJmbFhMOXl6Vmd6VkhLTmFxX3ZpdkhRNmNYU2cvOTgxOGI0NGMtNGNlZC00ZTAxLWE3YTYtOTRjNzhlMDg1MjU0In0=pearId=magic-pear-metadata-identifier
http://dontchangethislink.peardeckmagic.zone?eyJ0eXBlIjoiZ29vZ2xlLXNsaWRlcy1hZGRvbi1yZXNwb25zZS1mb290ZXIiLCJsYXN0RWRpdGVkQnkiOiIxMDY5NjI1OTAyOTI4MjA2MTg5MTMiLCJwcmVzZW50YXRpb25JZCI6IjF3Q0NPX2dtblA4VndSOFEyZmxYTDl5elZnelZIS05hcV92aXZIUTZjWFNnIiwiY29udGVudElkIjoiY3VzdG9tLXJlc3BvbnNlLWZyZWVSZXNwb25zZS10ZXh0Iiwic2xpZGVJZCI6ImczN2YzMWY1NzEwOF8wXzU1NSIsImNvbnRlbnRJbnN0YW5jZUlkIjoiMXdDQ09fZ21uUDhWd1I4UTJmbFhMOXl6Vmd6VkhLTmFxX3ZpdkhRNmNYU2cvY2NjMzJiMjEtZTg5YS00MGYyLWIyMGItMjgwYmUwZmY3ZWY4In0=pearId=magic-pear-metadata-identifier


Negation Example

  
54

∀x karate(x) ⟹ johnny(x)

Johnny fights everyone who studies karate

∃x (karate(x) ∧ ¬johnny(x))

What’s the negation in English?

There is a karate student who Johnny 
doesn’t fight!

http://dontchangethislink.peardeckmagic.zone?eyJ0eXBlIjoiZ29vZ2xlLXNsaWRlcy1hZGRvbi1yZXNwb25zZS1mb290ZXIiLCJsYXN0RWRpdGVkQnkiOiIxMDY5NjI1OTAyOTI4MjA2MTg5MTMiLCJwcmVzZW50YXRpb25JZCI6IjF3Q0NPX2dtblA4VndSOFEyZmxYTDl5elZnelZIS05hcV92aXZIUTZjWFNnIiwiY29udGVudElkIjoiY3VzdG9tLXJlc3BvbnNlLWZyZWVSZXNwb25zZS10ZXh0Iiwic2xpZGVJZCI6ImczN2YzMWY1NzEwOF8wXzU1NSIsImNvbnRlbnRJbnN0YW5jZUlkIjoiMXdDQ09fZ21uUDhWd1I4UTJmbFhMOXl6Vmd6VkhLTmFxX3ZpdkhRNmNYU2cvOTgxOGI0NGMtNGNlZC00ZTAxLWE3YTYtOTRjNzhlMDg1MjU0In0=pearId=magic-pear-metadata-identifier
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