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1.

Rewrite the objective function as:

f(n) = (2-w)[g(n) + (w/(2-w))h(n)]

This is an A* search (we can ignore the constant at the front). This is optimal when

(w/(2-w))h(n) <= h(n), since h(n) is admissible, i.e. when w <= 2-w -> w <= 1.

When w = 0, f(n) = (2-0).g(n) + 0.h(n) = 2.g(n). This is a uniform-cost search, where we

expand the nodes in order of increasing path cost.

When w = 1, f(n) = (2-1).g(n) + 1.h(n) = g(n) + h(n). This is just normal A* search.

When w = 2, f(n) = (2-2).g(n) + 2.h(n) = 2.h(n). This amounts to greedy best-first search

since expanding the node with the minimum value of 2.h(n) is equivalent to expanding the

node with the minimum value of h(n).

2.

1) With k = 1, it's just hill-climbing, since it's just maintaining one state, generating all

its successors and picking the best one for the next iteration.

2) TODO

3.

1)

If:

Suppose True |= a. It's also the case that a |= True, since anything |= True. So a is logically equivalent

to True, i.e. it's valid.

Only If:

Suppose a is valid. Then a is logically equivalent to True, since that is the definition of validity.

But if A is logically equivalent to B then A |= B and B |= A, so in this case a |= True and True |= a.

The second of these gives us what we want.

2)

There are no models in which False is true, so it's vacuously the case that "for all a, for all models

where False is true, a is true", i.e. for any a, False |= a.

3)

If:

Suppose a => b is valid. Take any model such that a is true. Since a => b is valid (and hence true in that model), b is also true in that model.

Thus in all models where a is true, b is true, whence a |= b.

Only If:

Suppose a |= b. Then in all models where a is true, b is true. Assume, for a contradiction, that a => b is

not valid, i.e. there is some model where a => b is not true. Then a is true in that model but b isn't. But we

just said that in all models where a is true, b is true, so this is a contradiction and a => b must be valid.

4)

a is logically equivalent to b

<=> a |= b ^ b |= a



(definition of logical equivalence)

<=> (a => b is valid) ^ (b => a is valid)
(from (3) above)

<=> (a <=> b is valid)



(definitions of <=> and validity)

5)

If:

Suppose a ^ ¬b is unsatisfiable, that is "there is no model where a is true and b is not true". That's equivalent

to saying "for every model where a is true, b is true", i.e. a |= b.

Only If:

Suppose a |= b, that is "for every model where a is true, b is true". Suppose a ^ ¬b were satisfiable, then

there would be some model in which a were true and b were not true. But we just said that if a is true in a model

then b is as well, so there is no model where a is true and b isn't. Thus a ^ ¬b is unsatisfiable.

Side Note:

The lhs is essentially <for all m> (a => b) and the rhs is essentially ¬<there exists m> (a ^ ¬b).

We can immediately change the lhs to get <for all m> (¬a v b), whence we get:

¬<there exists m> ¬(¬a v b)

<=> ¬<there exists m> (a ^ ¬b)

= rhs

4.

Method #1 (without using P and Q):

Ask: "Suppose I asked you if the left path leads to the restaurant, would you say yes?"

If Mr. X always tells the truth and the left path leads to the restaurant, he will say yes, because if you asked him then he'd say that.

If Mr. X always tells the truth and the right path leads to the restaurant, he will say no, because if you asked him then he'd say that.

If Mr. X always lies and the left path leads to the restaurant, he will say yes, because if you asked him he would say no.

If Mr. X always lies and the right path leads to the restaurant, he will say no, because if you asked him he would say yes.

So if he says yes then it's the left path and if he says no then it's the right path.

Method #2:

We draw up the following table, where we've filled in the values we want formula (and thus ¬formula) to have.

Note that if P is true, the answer will be that in the formula column, whereas if P is false then it will be

that in the ¬formula column. Since we want the answer to be true when Q is true and false if not, we get:

if P is false and Q is true, then we want the formula to be false since we want the answer (¬formula) to be

true, and if P is false and Q is false, then we want the formula to be true since we want the answer (¬formula)

to be false.

P
Q

Formula

¬Formula

true
true

true

false

true
false

false

true

false
true

false

true

false
false

true

false

We ask P = Q?, i.e. "Is the answer to 'Are you truthful?' the same as the answer to 'Does the left path lead to the restaurant?'"

Suppose Mr. X is truthful and the left path leads to the restaurant, then he will answer yes.

Suppose Mr. X is truthful and the left path doesn't lead to the restaurant, then he will answer no.

Suppose Mr. X always lies and the left path leads to the restaurant, then he will answer yes, because the real answer is no.

Suppose Mr. X always lies and the left path doesn't lead to the restaurant, then he will answer no, because the real answer is yes.

So once again if he says yes then it's the left path and if he says no then it's the right path.

5.

(i)

A <=> ¬B

(A => ¬B) ^ (¬B => A)

(¬A v ¬B) ^ (¬(¬B) v A)

(¬A v ¬B) ^ (B v A)

(ii)

A <=> C

(A => C) ^ (C => A)

(¬A v C) ^ (¬C v A)

(iii)

B <=> C

(¬B v C) ^ (¬C v B)

The conjunction of these formulas is:

(¬A v ¬B) ^ (B v A) ^ (¬A v C) ^ (¬C v A) ^ (¬B v C) ^ (¬C v B)

Resolve (¬A v ¬B) and (¬C v A) to give: ¬B v ¬C.

Resolve (¬B v ¬C) and (¬B v C) to give: ¬B v ¬B = ¬B.

Resolve (B v A) and ¬B to give: A.

Resolve A and (¬A v C) to give: C.

Resolve C and (¬C v B) to give: B. But this contradicts ¬B, so the conjunction of the formalas is unsatisfiable.
