MATH/CSCI 2112, DISCRETE STRUCTURESI, FALL 2005
Natural Deduction wor ked examples (from Handout 2).

Handout 2, #11 There are two directions in this problem. First, we prove A A
(AV B)F A:

1 | AN(AV B)
2 | A AE, 1

Then,weprove A- AN (AV B):

1]4A
2 |AVB Vi, 1
3 | AA(AV B) AL 1,2

Handout 2, #15 Thereare2directions. First A—(BAC) F (A—B)A(A—C):

1 A— (BAC)

2 A

3 ?/\ C =E, 1,2
4 B AE, 3

5 A— B =1,2-4
6 A

7 ?/\ C =E 1,6
8 c AE, 7

9 A—C =1,6-8
10 | (A—=B)A(A—=C) AL5, 9

The other directionis (A — B)A(A—C)FA— (BAC):

o N o

(A—=B)A(A—CO)

A

7—>B
B
A—C
C

BAC

A— (BACQ)

Handout 2, #22

ot = W

© o N O

11

12

B

A—~DB

~ B

~ A
~ B

~(A— ~ B)

B—>N(A—> NB)

AE, 1
=E, 2,3
AE, 1
=E, 2,5
Al 4,6

=1, 2-7

=1,3,4
R, 2

-E, 5,6
=l, 4-7
=1,1,8
=E, 2,9
-1, 3-10

=1,2-11



Handout 2, #24

AV B

B— A

(B—A)— A

Handout 2, #32

© oo N O

11

12

R, 3
=1,34
VE, 1,2,5
=1,2-6

(A->B)V(A—C)

A

BvC

c
BvC

BvC

A— (BVC)

A— B

A—C

=E 2,3

VI, 4

(A->B)— (BVC) =135

=E 2,7
v, 8

(A= C)— (BV(O) =1,7-9

VE, 1, 6, 10

=1,2-11

Handout 2, #44
1 ~B—~A
2 A
3 —NB
4 ~ A
5 1
6 ~(~ B)
7 B
8 | A—B

Handout 2, #48

ot = W

© oo N O

11

12

=E 13
-E, 2,4
-1, 3-5
--E, 6

=1, 2-7

~A— B
~(AV (~ANB))
A
AV (~AANDB) V1, 3
L —-E, 2,4
~ A —l,3-5
B =E, 1,6
~ANB Al 6,7
AV (~ANB) VI, 8
L —-E, 2,9
~~(AV (~ANB)) -1,2-10
AV (~ANB) —--E, 11



