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6a {a/X,W/Y, W/Z}

  b. no

  c. {bill/X, father(bill)/Y}

  d. no father(david) =/ george

  e. no

7. {a/W, b/Z} 

10.
9’    amount_saved(15000)


10’  earnings(30000, steady)

  
11’  dependents(4)

     
 9' and 11' give   


 minincome(4) = 15000 + 4*4000 = 31000

             minsavings(4) = 4*5000 = 20000

    
10’ and 11’ and   ( greater( 30000, 31000) unify with lhs 7 to produce 

            12' income(inadequate)

     
9’ and 11’ and ( greater (15000, 20000) unify with lhs of 5  to produce 

13' savings_account(inadequate)

    
13' unifies with  lhs 1 => investment(savings)

11.  

AK:

lights(x)  → bad battery(yes)
noise(whine) ^ turnover(negative) → bad starter(y)
noise(none)^turnover(negative) → spark plugs (inadequate)
turnover(negative)^gas gauge (empty) → gas(none)

ZT
	lights(on) ( battery(adequate)

lights(off) ( battery(inadequate)

engine(choking) ^ engine_turnover(yes) ( starter(bad)

engine(smooth) ^ engine_turnover(yes) ( starter(good)

engine(smooth) ^engine_turnover(none) (spark_plugs(bad)

engine(smooth)^engine_turnover(yes) (spark_plugs(good)

engine_turnover(none) ^ gas_gauge(empty) ( out_of_gas(yes)

engine_turnover(yes) ^ gas_gauge(adequate) ( out_of_gas(no)
	lights(on)



lights(off)



battery(adequate)

battery(inadequate)

engine(choking)

engine(smooth)

engine_turnover(yes)

engine_turnover(none)

spark_plugs(bad)

spark_plugs(good)

starter(bad)

starter(good)

gas_gauge(empty)

gas_gauge(adequate)

out_of_gas(yes)

out_of_gas(no)


GL

bad_system(starter_system) ^ lights(come_on) ^ smell_gas  

        → bad_component(starter)

bad_system(starter_system) ^ lights(come_on) ^ not smell_gas

        → gas(empty)

bad_system(starter_system) ^  not lights(come_on)              

        → bad_component(battery)

bad_system(ignition_system) ^ not tuned(recently)             

        → bad_component(timing) 

bad_system(ignition_system) ^ plugs(dirty)                             

        → bad_component(plugs) 

bad_system(ignition_system) ^ not plugs(dirty) ^  tuned(recently)
        → bad_component(ignition_wires) 

not car(starts)  ^  not car(turns_over) 
        → bad_system(starter_system)
not car(starts)  ^  car(turns_over) ^  gas_in_carb 
        → bad_system(ignition_system)

runs_rough ^  gas_in_carb

        → bad_system(ignition_system)

car_starts ^ car_dies ^  gas_in_carb

         → bad_system(ignition_system)

12. 
1:     married(widow, me).


2:     married(myfather, herdaughter).

3:     parent(widow, herdaughter).

4:     parent(myfather, me).


5:     parent(me, son1).


6:     parent(d, son2).


7:     parent(X, Y) ^ married(X, Z) → parent(Z, Y).


8:     parent(X, Y) ^ married(Z, X)  → parent(Z X).


9:     parent(X, Y ) ^ parent(Y, Z)   → grandparent(X, Z)


10’:  1 and 2 unify with lhs 7           → parent(me, d)
 
11’:  4 and 3  unify with lhs 8          → parent(d, me)

12’:  10’ and 11’ unify with lhs     →grandparent(me, me)

