The proving for happy(john) using Backward Resolution is shown as follows:

. Jpass(X,ai_exam)Vawin(X.lottery)Vhappy(X)
. pass(Y,E)Vastudy(Y)

. pass(M.,G)Valucky(M)

. Istudy((ohn)

. lucky(ohn).

6.7lucky(Z)Vwin(Z.,lottery).

7. 9happy(john).

T '|hap)>{(john 1:pass(X,a1_exam)Viwin(Xlottery)V happy(X)  {X=john|
8: Tpass(john, a1_exam)Vw(john,lottery) 6: ‘|lucky(Z)V\y'6(Z,lottery){Z=john}
)

9: Ipass(john, a_exam)V7lycky(john) 5: Mky(john)

Wb WN-

10; jpa)é((iohn, al_exam)3; p'és(M,G)\/'uucky(M) {M=john, G=a1_exam}

/

11: Tlugky(john) §: ly'(y(iohn)

12: 0 {the empty clause}
» John is happy
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d_2) Forward Resolution

The proving for happy(john) using Backward Resolution is shown as follows:

. Tpass(X.,ai_exam)Vawin(X.lotte
- pass(Y.E)Vastudy(Y)

. pass(M.G)VTlucky(MM)

. Istudy(ohn)

. lucky(ohn).
6.7lucky(Z)vwin(Z.,lottery).
7.7happy(john).

NEWNm-=

8: 7 pass(X,a1_exam)Vhappy(X) V 7lugky(X) S: lyﬁy(john
)

0: happy(john) V 7lucky(john) 5: lucléy(john)

12: O {the empty clause}
» John is happy
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ry)Vhappy(X)

1:'|pass(X,ai_exam)\/j\?A(X,lottery)\/happy X) 6: jlucky(Z)V\yiK(Z, lottery){Z=X}

) {X=john}
)M

9:7 pags(john, ai_exam)Vhappy(john)3: pass(M,G)Vlucky(M) {M=john, G=a1_exam}



Another Example

All people that are not poor and smart are happy. Those people that read are not
stupid. John can read and wealthy. Happy people have exciting life. Can

anyone found with an exciting life.

a)

VX (7poor(X) Asmart(X))—happy(X)
read(Y)—1 stupid(Y)

read(john) A wealthy(john)
happy(Z)— exciting(Z,life)

FW exciting(W,life)

Note T stupid= smart, wealthy=7poor

VX (7poor(X) Asmart(X))—happy(X)
VY read(Y)— smart ()

read(john) A qpoor(john)

VZ happy(Z)— exciting(Z,life)

FW exciting(W.,life)

b)
1

VX 1(3poor(X) Asmart(X))V happy(X)

VY T read(Y)V smart (YY)
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read(john) A gpoor(john)

VZ 7 happy(2)V exciting(Z life)

JW exciting(W,life)
2.
VX (poor(X)vismart(X))V happy(X)

VX qread(Y)vsmart(Y)

read(john) A gpoor(john)

VZ 7 happy(Z)V exciting(Z life)

FW exciting(W,life)

3. Nothing to do here.
4, Nothing to do here.
5.

VX (poor(X)vismart(X))V happy(X)
VY qread(Y)vsmart(Y)

read(john) A gpoor(john)
VZ 7 happy(Z)V exciting(Z life)

exciting(W,life)

6.

(poor(X)Vvsmart(X))V happy(X)
Tread(Y)vsmart(Y)

read(john) A gpoor(john)
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7 happy(2)V exciting(Z life)
exciting(W,life)
7. Nothing to do here.

8.

poor(X)vismart(X)v happy(X)
Tread(Y)vsmart(Y)

read(john)

Tpoor(john)

7 happy(2)V exciting(Z,life)
exciting(W,life)

Q. Nothing to do here.

c) 7 exciting(W,life)

d)

d-1) Proving exciting(W,life) us

qread(Y)Vvsmart(Y)
read(john)
qpoor(john)

. 7 exciting(W,life)
: Jexciting(W,life)

Qo AW N E

ing Backward Resolution

poor(X)vysmart(X)V happy(X)

7 happy(Z)V exciting(Z,life)

: 7 happy(Z)V exciting(Z,life) {W =Z}

Eylp‘py(ljflz poor(X)vysmart(X)V happy(X) {Z=X}
: poor(X)vysmrart(X) 2: yread(Y)vsmart(Y) {Y=X}

r poor(X)vqy read(X)

: r€ad(john) {X=john}

10: poor(john) 4: Jpoor(john)

11: [0 {the empty clause}
-~ Anyone Can found with an exciting life.
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d-2) Proving exciting(W,life)using Forward Resolution

poor(X)vysmart(X)V happy(X)

qread(Y)vsmart(Y)

read(john)

7poor(john)

7 happy(Z)V exciting(Z,life)

. 7 exciting(W,life)

1: poor(X)vysmart(X)V happy(X) 2: yread(Y)Vvsmdart(Y) {Y=X}

O A

7: poor(X)V happy(X) v 1read(X) 3: péad(john) {X=john}

: poor(john)V happy(john) 5: 1 Happy(Z)V exciting(Z life) {Z=john}
:poor(john)v e;ﬁiting(john,lif 6:7 exciy{ng(\’v,life) {W=john}

rpoor(john) 4: 7pgbr(john)

11: O {the empty clause}
- Anyone Can found with an exciting life.

Homework

Everyone has a parent. The parent of a parent is a grandparent. Prove that Ali

has a grandparent using Backward Resolution.

Example: Given the following two statements:

(1) VX [(VY-s[Y) Av(X,Y)) = ((TZ.~t{X, Z)) A v(X. X)) ]
(2) VXVY. s(Y) = t(X,Y) A v(X,Y)

(A) Convert the statements to clause forms:

Solution:
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