CSE 20

Lecture 6: Propositional Logic (contd...)
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iclicker Question

How hard was the Quiz 1:

o Extremely Hard
o Moderately hard
o Easy but time was less

o Easy
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Question from Quiz

Show that if @ and b are integers in the range 1 through
256, and the sum of a and b is also in this range, then

29 < (27 —a) + (27 —b) < 2%°.

Note: 2° = 512. Explain why it follows that the binary
representation of (27 — a) + (2 — b) has a leading term in
the 2%h position.
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Question from Quiz

Part 3a: Show that if a and b are integers in the range 1
through 256, and the sum of @ and b is also in this range,
then

27 < (27 —a) + (27 —b) < 2.

Part 3b: Note: 2° = 512. Explain why it follows that the
binary representation of (2° — a) + (22 — b) has a leading
term in the 2°th position.
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iclicker question

Part 3a: Show that if a and b are integers in the range 1
through 256, and the sum of @ and b is also in this range,
then

27 < (27 —a) + (27 —b) < 2.

How hard was Part 3a:
e Could not understand the problem
e Could not understand how to proceed
e Could solve it easily

e Did not even try it
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Rephrasing the question

Show that if a and b are integers in the range 1 through
256, and the sum of a and b is also in this range, then

29 < (27 —a) + (27 — b) < 217
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Rephrasing the question

Show that if a and b are integers in the range 1 through
256, and the sum of a and b is also in this range, then

29 < (27 —a) + (27 — b) < 217

Show that if
@ a is an integers in the range 1 through 256, AND
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Rephrasing the question

Show that if a and b are integers in the range 1 through
256, and the sum of a and b is also in this range, then
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Rephrasing the question

Show that if a and b are integers in the range 1 through
256, and the sum of a and b is also in this range, then

29 < (27 —a) + (27 — b) < 217

Show that if
@ a is an integers in the range 1 through 256, AND
@ b is an integers in the range 1 through 256, AND
e the sum of a and b is in the range 1 through 256,

IMPLIES
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Rephrasing the question

Show that if a and b are integers in the range 1 through
256, and the sum of a and b is also in this range, then

29 < (27 —a) + (27 — b) < 217

Show that if
@ a is an integers in the range 1 through 256, AND
@ b is an integers in the range 1 through 256, AND
e the sum of a and b is in the range 1 through 256,

IMPLIES
99 < (29— a) + (2° — b), AND

CSE 20: Lecture 6



Rephrasing the question

Show that if a and b are integers in the range 1 through
256, and the sum of a and b is also in this range, then

29 < (27 —a) + (27 — b) < 217

Show that if
@ a is an integers in the range 1 through 256, AND
@ b is an integers in the range 1 through 256, AND
e the sum of a and b is in the range 1 through 256,

IMPLIES
99 < (2% — a) + (2° — b), AND
(29 — a) + (2° — b) < 21°.
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Propositional /Symbolic logic
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Propositional /Symbolic logic

e Every statement (proposition) is either TRUE or
FALSE.
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Propositional /Symbolic logic

e Every statement (proposition) is either TRUE or
FALSE.

o A statement can have an unspecified term, called
variable.
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Propositional /Symbolic logic

e Every statement (proposition) is either TRUE or
FALSE.

o A statement can have an unspecified term, called
variable.

e Statements are connected to each other by 5
connectives: AND, OR, NOT, IMPLIES and IFF.
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Rephrasing the question

Show that if a and b are integers in the range 1 through
256, and the sum of a and b is also in this range, then

27 < (27 —a) + (27 — b) < 2'°.
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Rephrasing the question

Show that if a and b are integers in the range 1 through
256, and the sum of a and b is also in this range, then

27 < (27 —a) + (27 — b) < 2'°.

Show that if
@ a is an integers in the range 1 through 256, AND

CSE 20: Lecture 6



Rephrasing the question
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Rephrasing the question
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Rephrasing the question
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Rephrasing the question

Show that if a and b are integers in the range 1 through
256, and the sum of a and b is also in this range, then
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Rephrasing the question

Show that if a and b are integers in the range 1 through
256, and the sum of a and b is also in this range, then

27 < (27 —a) + (27 — b) < 2'°.

Show that if
@ a is an integers in the range 1 through 256, AND
@ b is an integers in the range 1 through 256, AND
o the sum of a and b is in the range 1 through 256,

IMPLIES 2° < (2° — @) + (2° — b), AND
(2° — a) + (2° — b) < 21°.
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Rephrasing in Propositional Logical

Show that if
@ a is an integers in the range 1 through 256, (=p) AND
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Rephrasing in Propositional Logical
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Rephrasing in Propositional Logical

Show that if
@ a is an integers in the range 1 through 256, (=p) AND
@ b is an integers in the range 1 through 256, (=q) AND
@ the sum of a and b is in the range 1 through 256, (=r)
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Rephrasing in Propositional Logical

Show that if
@ a is an integers in the range 1 through 256, (=p) AND
@ b is an integers in the range 1 through 256, (=q) AND
@ the sum of a and b is in the range 1 through 256, (=r)

IMPLIES
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Rephrasing in Propositional Logical

Show that if
@ a is an integers in the range 1 through 256, (=p) AND
@ b is an integers in the range 1 through 256, (=q) AND
@ the sum of a and b is in the range 1 through 256, (=r)

IMPLIES 2° < (2° — a) + (29 — b), (=s) AND
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Rephrasing in Propositional Logical

Show that if
@ a is an integers in the range 1 through 256, (=p) AND
@ b is an integers in the range 1 through 256, (=q) AND
@ the sum of a and b is in the range 1 through 256, (=r)

IMPLIES 2° < (2° — a) + (29 — b), (=s) AND
(2° —a) + (2° — b) < 210 (=¢)

Then how to represent in propositional /symbolic logic?
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iclicker question

Then how to represent in propositional /symbolic logic?
Q (phg) = r)A(lpAg) = (sAD))
Q@ (pAgAT) = (sAY)
Q@ (pAgAT) = (sV1)
QO (pNqg) = (rAsAt)
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Then how to represent in propositional /symbolic logic?
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iclicker question

Then how to represent in propositional /symbolic logic?
Q (phg) = r)A(lpAg) = (sAD))
©@ (PAgAT) = (sAt)
Q@ (pAgAT) = (sV1)
QO (pNqg) = (rAsAt)
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Rephrasing in Propositional Logical

Show that if
@ a is an integers in the range 1 through 256, (=p) AND
@ b is an integers in the range 1 through 256, (=q) AND
@ the sum of a and b is in the range 1 through 256, (=r)

IMPLIES
29 < (2% — a) + (20 — b), (=s) AND
(29— a) + (2° — b) < 21°.(= 1)

To Prove:

(pAgAT) = (sA\T)
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How to prove the problem

To Prove: (p AgAr) = (sAt)
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How to prove the problem

To Prove: (p AgAr) = (sAt)
Notice that:
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How to prove the problem

To Prove: (p AgAr) = (sAt)
Notice that:

(r = s)AN(r = t)

IMPLIES

(pAgAT) = (sAt)
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Rephrasing in Propositional Logical

Show that if
@ a is an integers in the range 1 through 256, (=p) AND
@ b is an integers in the range 1 through 256, (=q) AND
@ the sum of a and b is in the range 1 through 256, (=r)

IMPLIES
29 < (2% — a) + (20 — b), (=s) AND
(29— a) + (2° — b) < 21°.(= 1)

To Prove:

(r = s)AN(r = t)
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Direct proof of the statement

Show that if
@ the sum of @ and b is in the range 1 through 256, (=r)

IMPLIES

29 < (2° —a) + (29 — b), (=s) AND
(2° — a) + (20 — b) < 21°.(=¢)

CSE 20: Lecture 6



Direct proof of the statement

Show that if
@ the sum of @ and b is in the range 1 through 256, (=r)
IMPLIES
29 < (22 —a)+ (22 -1), (=s) AND
(22 —a)+ (22 —b) < 210 (= 1)

To Prove: (r = s)A(r = t)
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Direct proof of the statement

Show that if
@ the sum of @ and b is in the range 1 through 256, (=r)
IMPLIES
29 < (22 —a)+ (22 -1), (=s) AND
(22 —a)+ (22 —b) < 210 (= 1)

To Prove: (r = s)A(r = t)
(22 —a) + (2° —b) = 21 — (a + b) < 2!'° [Since (a + b) > 1]
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Direct proof of the statement

Show that if
@ the sum of @ and b is in the range 1 through 256, (=r)

IMPLIES
99 < (2% — a) + (2° — b), (=s) AND
(29— a) + (20 — b) < 219.(= ¢)

To Prove: (r = s)A(r = t)
(22 —a) + (2° —b) = 21 — (a + b) < 2!'° [Since (a + b) > 1]
(2°—a)+(2°=0) =2+ (22— (a + b)) > 2°

[Since 2° > (a + b)]
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Proof Techniques

To prove statement B from A:
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Proof Techniques

To prove statement B from A:

@ Direct Proof:
A= B
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Proof Techniques

To prove statement B from A:

@ Direct Proof:
A= B

e Proof by contradiction:

(mB A A) gives a contradiction
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Proof of the statement by contradiction

Show that if
e the sum of @ and b is in the range 1 through 256, (=r)

IMPLIES
22<(2°—a)+(2°-), (=)
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Proof of the statement by contradiction

Show that if
e the sum of @ and b is in the range 1 through 256, (=r)

IMPLIES
22<(2°—a)+(2°-), (=)

To Prove: (s A ) gives a contradiction
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Proof of the statement by contradiction

Show that if
e the sum of @ and b is in the range 1 through 256, (=r)

IMPLIES
22<(2°—a)+(2°-), (=)

To Prove: (s A ) gives a contradiction
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Proof of the statement by contradiction

Show that if
e the sum of @ and b is in the range 1 through 256, (=r)

IMPLIES
22<(2°—a)+(2°-), (=)

To Prove: (s A ) gives a contradiction

For proving the above statement using contradiction what
do we have to prove?
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Proof of the statement by contradiction

Show that if the sum of a and b is in the range 1 through
256 THEN 2° < (2° —a) + (2° — b).

For proving the above statement using contradiction what
do we have to prove?
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Proof of the statement by contradiction

Show that if the sum of a and b is in the range 1 through
256 THEN 2° < (2° —a) + (2° — b).
For proving the above statement using contradiction what
do we have to prove?
Q If2° < (2° —a) + (22 — b) then sum of a and b is in the
range 1 through 256
Q If2° < (22 —a) + (22 — b) then sum of a and b is in the
range 1 through 256
Q If 22 > (2° —a) + (22 — b) AND the sum of a and b is
in the range 1 through 256 then there is A PROBLEM
Q If2° > (2° —a) + (2° — b) AND the sum of a and b is in
the range 1 through 256 then there is NO PROBLEM
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