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L 1P3E (argument)
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d (p; AP, A AD,) = q @XKET




o RS e TR AL

L 1P7E (argument)

1 iBIUEE — AR VaniR

4 KE—1TZ2INVRRNBIEE (premise)
A &G —TWRNZSIE (conclusion)

Q ZFRYIEBHESICH, 1BUEEEWEY (valid)
d (p; AP, A AD,) = q @XKET

QIR (inference rule)
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U {ERS=E1F (Hypothetical Syllogism)
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A #TEN=E21® (Disjunctive Syllogism)
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BRI Modus Ponens (P A (p—0))—Q
SEBH Modus Tollens (7aA(p —Qq))—7p
lR=S=E1E Hypothetical Syllogism ((p —q) A (—r))—(p—T)
HTEX=Ez® Disjunctive Syllogism ("pA(p va))—g
B0 Addition p—(p va)
4,18 Simplification (pAQ) —p
SEX Conjunction ((P) A (q)) —(p A Q)
e Resolution (Cpvr)a(pva)—(QqvVvr)
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d From p A (p — q) A1, show that g is a conclusion

W2 BN

BSERI Modus Ponens (pA(p—q))—q
ST Modus Tollens (mgA(p —q))—p
ER==E1E Hypothetical Syllogism ((p —q) A (q—r))—(p—T)
MTEV=EZ1E Disjunctive Syllogism (7pA(p VQq))—Qq
Cpall Addition p—(p va)
4,8 Simplification (pAQ) —p
GEX Conjunction ((P) A (9)) —(p 2 q)
IS):iE Resolution (Cpvr)a(pva)—(Qqvr)



“It is not sunny this afternoon and it is colder than yesterday.”
“We will go swimming only if it is sunny.”

“If we do not go swimming, then we will take a canoe trip.”
“If we take a canoe trip, then we will be home by sunset.”

COO0D0D DO

Conclusion: “We will be home by sunset.”
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BBt Modus Ponens (P A(p—0q)—q
BEGH Modus Tollens (7gA(p —q))—7p
RS=E1 Hypothetical Syllogism ((p —q) A (@—r1))—(p—T)
MTER=E10 Disjunctive Syllogism (7pA(p va))—q
B0 Addition p—(p va)
14,18 Simplification (pAQ) —p
BEX Conjunction ((p) A (q)) =(p 2 q)
EE Resolution (Fpvr)a(pva)—(Qvr)
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QA AR (Universal Instantiation)

Ve P(x)
. P(c)

Example:
Our domain consists of all dogs and Fido is a dog.
“All dogs are cuddly.”

“Therefore, Fido is cuddly.”
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d £%RS| A (Universal Generalization)

P(c) for an arbitrary c
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QA &S (Existential Instantiation)

drP(x)
. P(c) for some element c

Example:
“There is someone who got an A in the course.”

“Let’s call her a and say that a got an A”



15 19Z E RN

Q= 5| A (Existential Generalization)

P(c) for some element c

c.dxP(x)

Example:
“Michelle got an A in the class.”

“Therefore, someone got an A in the class.”
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BRI Modus Ponens (P A(p—q))—9
SEBH Modus Tollens (7gA(p —q))—p
lRE=EE  Hypothetical Syllogism ((p —q) A (g—r))—(p—T)
HTER=Ex1®  Disjunctive Syllogism ("pA(p va))—q
Gl Addition p—(p va)
14,8 Simplification (pAQ) —p
SEX Conjunction ((p) A (q)) =(p 2~ q)
EE Resolution (Fpvr)a(pva)—(@Qvr)
AR Universal Instantiation VxP(x) = P(c)

£FR5| A Universal Generalization P(c) for any ¢ - VxP(x)
=S| Existential Instantiation JxP(x) — P(c) for some ¢
&S|\ Existential Generalization  P(c¢) for some ¢ = 3¢P(c)
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d “Every man has two legs.”
d  “John Smith is a man.”

d Conclusion: “John Smith has two legs”
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BRI Modus Ponens (pA(p—0))—q
SR Modus Tollens (7aA(p —q))—7p
RS=E&it Hypothetical Syllogism ((p —0a) A (g—r))—(p— 1)
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B0 Addition p—(p va)
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VRS Universal Instantiation VxP(x) — P(c)
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=S Existential Instantiation dxP(x) — P(c) for some ¢

=S|I Existential Generalization P(c) for some ¢ - 3cP(c)



Bl (pae)

d “A student in this class has not read the book.”

d “Everyone in this class passed the first exam.”

d Conclusion: “Someone who passed the first exam has not read the book.”
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Q TRIERH, NEEIJUERST




HEABER

d |RIE (axiom)
d SOALERENED), BRITAMIUES

d o|if (lemma)

Q T#IEEA, AT 4ENEIEIRH
A TIf (theorem)

QO T4RIEEA
O #E16 (corollary)

Q OI#RIEes, MWEIBOUERST
1 578 (conjecture)

Q @ZRIEHASNENENET), METANIES




KN

Q ?%EB%/” olj
A i PUS EEHEIE
15192 e HIE

LEBRS A (1.7-1.8)
O EARER
D S EEAIEs
d 2DI8RIie
d = %1IELR
O (E=I4IEBR
A vAESERE




: E"—Zﬂ:eﬁ
A B#%~: IEBHp - ¢g

O B#EBA (direct proof)
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O B#EBA (direct proof)
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O ZNIEBR (trivial proof): RhEqHNE
A Z=EBF (vacuous proof): KiEp IR
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[ Prove that if n is an odd integer, then n? is
odd.
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Q8Ffx: EBRp - ¢

1 SZUE)E (proof by contraposition)
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1 SZUE)E (proof by contraposition)
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O I3Z0EBR & (proof by contradiction)
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d Prove that if n is an integer and 3n + 2 1s
odd, then # is odd.
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d Prove that V2 is irrational.

d Irrational number: JToFH %
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DIBRWIE: Bl

JIf n is a positive integer and n<5, prove that
(n+1)3 > 3™
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1 55Z8E8RA (exhaustive proof)
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O DIESIYIE (proof by cases)
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JdLet a @b =max{a, b}.

1 Show that for all real numbers a, b, c

(a@b)@c=a@ (b @ c)
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d Show that if x and y are integers and both
x'y and x+y are even, then both x and y are

evern.
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A S AENMERR (existence proof)

d EtR: UEBH JxP(x)
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A S EMER (existence proof)
d EtR: UEBH JxP(x)

A #3i&4EBA (constructive proof)
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d Show that there is a positive integer that
can be written as the sum of cubes of
positive integers in two different ways.

11729 =103 493 =123 + 13
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A S EMER (existence proof)
d EtR: UEBH JxP(x)

O )SMEBR (constructive proof)
Q foise, FBP(ONE

A FEFEMIUEBR (nonconstructive proof)
Q RIZAGHECHEP(C), HES>E
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L Show that there exist irrational numbers x
and y such that x¥ is rational.
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4 Every positive integer is the sum of the squares
of 3 integers.

Q=B 7
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] Show that if 2and b are real numbers and a
#0, then there is a unique real number r such
that ar + b= 0.
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 Prove that:

an integer x is even if and only if x?is even.
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Q F S (open problem)
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 https://www.bilibili.com/video/BV19u4y1D
/GT/?spm_id_from=333.337.search-
card.all.click&vd source=58d536aatbdced4f5
€20033168c26ed”

19:40 %] 23:40
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0 _IE 15 Simplification (PAQ) —p
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7en =S Existential Instantiation dxP(x) - P(c) for some ¢

57£5| )\ Existential Generalization P(c) for some ¢ - 3cP(c)
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