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(for some new name ‘7.”) before using the rule VE.

> That is: eliminate existential quantifiers before you

eliminate universal quantifiers.

19



Strategies for PL

1 Vx(Px — Qx)

2 Iw Pw Goal: 3zQz

20



Strategies for PL

1 Vx(Px — Qx)
2 Iw Pw Goal: 3zQz

3 Pa — Qa VE 1

20



Strategies for PL

1 Vx(Px — Qx)
2 w Pw Goal: 3z Qz

3 Pa — Qa VE 1

4 Ba Ass (3E)

20



Strategies for PL

1 Vx(Px — Qx)

2 dw Pw
3 Pa — Qa
4 Pa

5 Qa

Goal: 3zQz
VE 1
Ass (3E)

— E3,4

20



Strategies for PL

1 Vx(Px — Qx)

2 w Pw

3 Pa — Qa
4 Pa

5 Qa

6 JzQz

Goal: 3zQz
VE 1

Ass (JE)
—E3,4

dl's

20



Strategies for PL

1 Vx(Px — Qx)
2 Jw Pw

3 Pa — Qa

4 ‘ Pa

5 Qa

6 JzQz

7 dzQz

Goal: 3zQz
VE 1

Ass (JE)
—E3,4
dl's

dE 2, 3-6

20



Strategies for PL

1 Vx(Px — Qx)
2 w Pw

3 Pa — Qa

4 Pa

5 Qa

6 JzQz

7 dzQz

Goal: 3zQz
VE 1

Ass (JE)
—E3,4
dl's

dE 2, 3-6 «—— MISTAKE!

20



Strategies for PL

1 Vx(Px — Qx)

2 Jw Pw Goal: 3zQz

21



Strategies for PL

1 Vx(Px — Qx)

2 Jw Pw Goal: 3zQz

3 Ba Ass (3E)

21



Strategies for PL

1 Vx(Px — Qx)

2 Jw Pw Goal: 3zQz
3 Pa Ass (3E)

4 Pa — Qa VE 1

21



Strategies for PL

1 Vx(Px — Qx)

2 dw Pw
3 Pa
4 Pa — Qa

5 Qa

Goal: 3zQz
Ass (3E)
VE1

— E3,4

21



Strategies for PL

1 Vx(Px — Qx)

2 dw Pw

3 Pa

4 Pa — Qa
5 Qa

6 dzQz

Goal: 3zQz
Ass (JE)
VE 1

— E3,4

dl's

21



Strategies for PL

1 Vx(Px — Qx)
2 dw Pw

3 Pa

4 Pa — Qa
5 Qa

6 dzQz

7 dzQz

Goal: 3zQz
Ass (JE)
VE 1
—E3,4
dl's

dE 2, 3-6

21



Strategies for PL

1 Vx(Px — Qx)
2 dw Pw

3 Pa

4 Pa — Qa
5 Qa

6 dzQz

7 dzQz

Goal: 3zQz
Ass (JE)
VE 1
—E3,4
dl's

dE 2, 3-6

21



Syllogisms




Syllogisms

> A syllogism is a two-premise argument whose premises are
conclusions are all sentences of the form:

22



Syllogisms

> A syllogism is a two-premise argument whose premises are
conclusions are all sentences of the form:

(A) All Fsare Gs

22



Syllogisms

> A syllogism is a two-premise argument whose premises are
conclusions are all sentences of the form:
(A) All Fsare Gs
(E) No Fsare Gs

22



Syllogisms

> A syllogism is a two-premise argument whose premises are
conclusions are all sentences of the form:
(A) All Fsare Gs
(E) No Fsare Gs
(I) Some Fsare Gs

22



Syllogisms

> A syllogism is a two-premise argument whose premises are
conclusions are all sentences of the form:
(A) All Fsare Gs
(E) No Fsare Gs
(I) Some Fs are Gs
(O) Some Fs are not Gs

22



Syllogisms

All desserts are sweet. Nothing sweet is healthy. So no desserts
are healthy.

23



Syllogisms

All desserts are sweet. Nothing sweet is healthy. So no desserts
are healthy.

domain : all foods
Dx . isadessert
Sx _ , issweet
Hx _ , ishealthy

23



Syllogisms

All desserts are sweet. Nothing sweet is healthy. So no desserts
are healthy.

domain : all foods
Dx . isadessert
Sx _ , issweet
Hx _ , ishealthy

Vx(Dx — Sx), Vy(Sy — —Hy) F Vw(Dw — —Hw)

23



Vx(Dx — Sx), Yy(Sy —» =Hy) F VYw(Dw — —Hw)

1 Vx(Dx — Sx)
2 Vy(Sy — —Hy) Goal: Vw(Dw — —Hw)

24



Vx(Dx — Sx), Yy(Sy —» =Hy) F VYw(Dw — —Hw)

1 Vx(Dx — Sx)
2 Vy(Sy — —Hy) Goal: Vw(Dw — —Hw)

24



Vx(Dx — Sx), Yy(Sy —» =Hy) F VYw(Dw — —Hw)

1 Vx(Dx — Sx)

2 Vy(Sy — —Hy)

3 Dm
4

5

6

7 -Hm

8 Dm — —-Hm

Goal: Yw(Dw — —Hw)

sub-goal: =Hm

24



Vx(Dx — Sx), Yy(Sy —» =Hy) F VYw(Dw — —Hw)

1 Vx(Dx — Sx)

2 Vy(Sy — —Hy)

3 Dm

4 Dm — Sm
5

6

7 -Hm

8 Dm — —-Hm

Goal: Yw(Dw — —Hw)
sub-goal: =Hm

VE 1

24



Vx(Dx — Sx), Yy(Sy —» =Hy) F VYw(Dw — —Hw)

1 Vx(Dx — Sx)

2 Vy(Sy — —Hy)

3 Dm

4 Dm — Sm
5 Sm

6

7 -Hm

8 Dm — —-Hm

Goal: Yw(Dw — —Hw)
sub-goal: =Hm
VE1

—E3,4

24



Vx(Dx — Sx), Yy(Sy —» =Hy) F VYw(Dw — —Hw)

1 Vx(Dx — Sx)
2 Vy(Sy — —Hy)
3 Dm

4 Dm — Sm
5 Sm

6 Sm — —-Hm
7 -Hm

8 Dm — —Hm

Goal: Yw(Dw — —Hw)
sub-goal: =Hm

VE1

—E3,4

VE 2

24



Vx(Dx — Sx), Yy(Sy —» =Hy) F VYw(Dw — —Hw)

1 Vx(Dx — Sx)

2 Vy(Sy — —Hy)

3 Dm

4 Dm — Sm
5 Sm

6 Sm — —Hm
7 -Hm

8 Dm — —-Hm

Goal: Yw(Dw — —Hw)
sub-goal: =Hm

VE1

—E3,4

VE 2

— Es5,6

24



Vx(Dx — Sx), Yy(Sy —» =Hy) F VYw(Dw — —Hw)

1 Vx(Dx — Sx)
2 Vy(Sy — —Hy)
3 Dm

4 Dm — Sm
5 Sm

6 Sm — —-Hm
7 -Hm

8 Dm — —Hm

Goal: Yw(Dw — —Hw)
sub-goal: =Hm

VE1

—E3,4

VE 2

— Es5,6

—I3-7

24



Vx(Dx — Sx), Yy(Sy —» =Hy) F VYw(Dw — —Hw)

1 Vx(Dx — Sx)
2 Vy(Sy — —Hy)
3 Dm

4 Dm — Sm

5 Sm

6 Sm — —-Hm
7 -Hm

8 Dm — —Hm

9 Vz(Dz — —Hz)

Goal: Yw(Dw — —Hw)
sub-goal: =Hm

VE1

—E3,4

VE 2

— Es5,6

—I3-7

VI8 24



Vx(Dx — Sx), Yy(Sy —» =Hy) F VYw(Dw — —Hw)

1 Vx(Dx — Sx)
2 Vy(Sy — —Hy)
3 Dm

4 Dm — Sm

5 Sm

6 Sm — —-Hm
7 -Hm

8 Dm — —Hm

9 Vz(Dz — —Hz)

Goal: Yw(Dw — —Hw)
sub-goal: =Hm

VE1

—E3,4

VE 2

— Es5,6

—I3-7

VI8 24



Syllogisms

All tasks worth pursuing are hard. Some tasks worth pursuing
are achievable. So: some hard tasks are achievable.

25



Syllogisms

All tasks worth pursuing are hard. Some tasks worth pursuing
are achievable. So: some hard tasks are achievable.

domain : tasks
Hx : . ishard
Ax : ___ , isachievable
Wx : __ , is worth pursuing

25



Syllogisms

All tasks worth pursuing are hard. Some tasks worth pursuing
are achievable. So: some hard tasks are achievable.
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Goal: 3z(Hz A Az)
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Syllogisms

Some truths are commonly believed. No lie is a truth. So: some
commonly believed claims are not lies.

domain : all claims
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Cx : __ , is commonly believed
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Ix(Tx A Cx)
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Goal: 3z(Cz A —=Lz)
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Predicate Logic

Natural Deduction

PHIL 500
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Tautologies




> To show that ‘o’ is a tautology, we may prove it from no
assumptions,

Lo
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X
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F VxQx — =3x-Qx

1 Ux Qx Ass (— I) sub-goal: =3x—Qx
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1 Vx Qx Ass (— I) sub-goal: =3x—Qx
2 Jx-Qx Ass (=) sub -goal: L

3 =Vx Qx CQ2
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F VxQx — =3x-Qx

1 Vx Qx

2 dx—-Qx
3 =Vx Qx
4 1

Ass (— I) sub-goal: =3x—Qx
Ass (=) sub -goal: L
CQ2

111,3
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1 Vx Qx

2 dx—-Qx
3 =Vx Qx
4 1
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Ass (— I) sub-goal: =3x—Qx
Ass (=) sub -goal: L
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F VxQx — =3x-Qx

1 Vx Qx

2 dx—-Qx
3 =Vx Qx
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Ass (=) sub -goal: L

CQ2

111,3

—[2—4

— I1-5

32



F VxQx — =3x-Qx

1 Vx Qx

2 dx—-Qx
3 =Vx Qx
4 1

5 =dx -Qx
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I VxVyRxy — 3x Rxx
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I VxVyRxy — 3x Rxx

1 Ux Vy Rxy Ass (— I) sub-goal: 3x Rxx
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I VxVyRxy — 3x Rxx

1 VxVyRxy Ass (— I) sub-goal: 3x Rxx

2 Vy Ray VE1
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1 VxVyRxy Ass (— I) sub-goal: 3x Rxx
2 Vy Ray VE1

3 Raa VE 2
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I VxVyRxy — 3x Rxx

1 VxVyRxy
2 Vy Ray
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4 dx Rxx

Ass (— I) sub-goal: 3x Rxx
VE1
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dls
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- VxVyRxy — Jx Rxx

\a}

VxVyRxy
Vy Ray

Raa
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1 LEIxBx Ass (— 1)
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2 Vx —Bx CQ1

3 —Bd VE 2

4 Vy By VI3

5 —dxBx — Vy-By —IT1-4

34



- Vx(PxV —Px)

35



- Vx(PxV —Px)

1 Ba Ass (LEM)

35



- Vx(PxV —Px)

1 Pa Ass (LEM)
2 Pa Vv —-Pa Vi1

35



- Vx(PxV —Px)

1 Pa Ass (LEM)

2 Pa Vv —Pa Vi1

3 —Pa Ass (LEM)

35



- Vx(PxV —Px)

1 Pa

2 Pa Vv —Pa
3 —Pa

4 Pa Vv —Pa
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Nobody funny is a bore. All of my friends are bores. So: some
friends of mine aren’t funny.
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Evaluating Arguments

Nobody funny is a bore. All of my friends are bores. So: some
friends of mine aren’t funny.

domain : all people

Fx : x is funny
Bx: , isabore
Mx : , isafriend of mine

Vx (Fx — =Bx), Vy (My — By) .. 3z(Mz A —Fz)
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Evaluating Arguments

Vx (Fx — —Bx), Yy (My — By) .. 3z(Mz A —Fz)

domain : 1
F:
B :
M :
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Evaluating Arguments

All Democrats hate freedom. No one who hates freedom is a
conservative. So no Democrats are conservatives.

42



Evaluating Arguments

All Democrats hate freedom. No one who hates freedom is a

conservative. So no Democrats are conservatives.

domain : all people
Dx : . isa Democrat
Hx : . hates freedom

Cx : » 1S a conservative
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Evaluating Arguments

All Democrats hate freedom. No one who hates freedom is a
conservative. So no Democrats are conservatives.

domain : all people

Dx : » is a Democrat
Hx : , hates freedom
Cx : » 1S a conservative
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2 Vy (Hy — =Cy) Goal: Yz (Dz — —Cz)
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2 Vy (Hy — =Cy) Goal: Yz (Dz — —Cz)
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4 De — He VE 1
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1 Vx (Dx — Hx)
2 Vy (Hy — —=Cy)
3 De

4 De — He

5 He

Goal: Yz (Dz — —Cz)
Ass (— 1)
VE 1

— E3,4
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Goal: Yz (Dz — —Cz)
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Evaluating Arguments

All dogs are pets. Some pets are furry. So some dogs are furry.
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Evaluating Arguments

All dogs are pets. Some pets are furry. So some dogs are furry.

domain : all animals
Dx : . isadog
Px:  , isapet
Fx : . isfurry
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Evaluating Arguments

All dogs are pets. Some pets are furry. So some dogs are furry.
domain : all animals
Dx : . isadog

Px:  , isapet
Fx : . isfurry

Vx (Dx — Px), Jy (Py A Fy) .. 3z(Dz A Fz)
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Evaluating Arguments

Vx (Dx — Px), Jy (Py A Fy) .. 3z(Dz A Fz)
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Evaluating Arguments

Vx (Dx — Px), Jy (Py A Fy) .. 3z(Dz A Fz)

domain : 1
D :
P:1
F:1
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Evaluating Arguments

Bill is friends with everybody unless he’s not friends with Ted.
Bill is friends with Ted. So Bill is friends with everyone.
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Evaluating Arguments

Bill is friends with everybody unless he’s not friends with Ted.
Bill is friends with Ted. So Bill is friends with everyone.

domain : all people
Fxy : __ . isfriends with __,
b : Bill
t:Ted
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Evaluating Arguments

Bill is friends with everybody unless he’s not friends with Ted.
Bill is friends with Ted. So Bill is friends with everyone.

domain : all people
Fxy : __ . isfriends with __,
b : Bill
t:Ted

Vx Fbx v —Fbt, Fbt .. Yx Fbx
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Evaluating Arguments

1 Vx Fbx VvV —Fbt

2 Fbt Goal: Vx Fbx
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Evaluating Arguments

1 Vx Fbx VvV —Fbt

2 Fbt Goal: Vx Fbx

3 L-Fbt Ass (=)
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Evaluating Arguments

1 Vx Fbx V —Fbt

2 Fbt Goal: Vx Fbx
3 —Fbt Ass (=)

4 1 112,3
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Evaluating Arguments

1 Vx Fbx V —Fbt
2 Fbt

3 —Fbt

4 1

5 ——-Fbt

Goal: Vx Fbx
Ass (=)
1I2,3

—[3-4
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Evaluating Arguments

1 Vx Fbx V —Fbt

2 Fbt Goal: Vx Fbx
3 —Fbt Ass (=)

4 1 112,3

5 —-—-Fbt -I3—4

6 Vx Fbx DS 1,5

47



Evaluating Arguments

Bill is friends with everybody unless he’s not friends with Ted.
Bill is not friends with Ted. So Bill is not friends with everyone.
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Evaluating Arguments

Bill is friends with everybody unless he’s not friends with Ted.
Bill is not friends with Ted. So Bill is not friends with everyone.

domain : all people
Fxy : __ . isfriends with __,
b : Bill
t:Ted
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Evaluating Arguments

Bill is friends with everybody unless he’s not friends with Ted.
Bill is not friends with Ted. So Bill is not friends with everyone.

domain : all people
Fxy : __ . isfriends with __,
b : Bill
t:Ted

Vx Fbx vV —Fbt, —Fbt ... =Vx Fbx

48



Evaluating Arguments

1 Vx Fbx vV —Fbt

2 -Fbt Goal: =Vx Fbx
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Evaluating Arguments

1 Vx Fbx vV —Fbt
2 -Fbt Goal: =Vx Fbx

3 Ix-Fbx I
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Evaluating Arguments

1 Vx Fbx Vv —Fbt

2 —Fbt Goal: =Vx Fbx
3 Ix-Fbx I

4 —VxFbx CQ3

49
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