Definitions

1. Define the first-order term!
2. Define the first-order atomic formula!



Practical exercises

Let LM be a first-order language:

LW = (LC, {z1,22,...},{p. ¢, [, g, ¢} , Term, Form)

e pc P(1) and g € P(2) are
e fe F(1)and g € F(2) are

predicate parameters,

function parameters,

e ¢ € F(0) is a name parameter.

Let (U, ¢) be an interpretation of L(1):

L U = {17 2) 374}
1 fze=1lorz=4

_ / / —

* op)=p V() {0 otherwise
1 ifx>y

_ / ! —
* ola)=q ¢ (@.y) {O otherwise
e of)=f  [fllz)=5-u,
e 0(9)=9  ¢(v,y)=abs(z—y)+1
e o(c)=2

Evaluate the followings:

1. ifv(zy) = 1,v(x2) =3

(U.o)

)




(b) |g(f(z1), f(x >>\J“’>
(c) |f(g(z1, g(wa, )|V

3. ifv(zy) =1,0(z2) =3

(2) [p(x2)[{"

(b |vx1p<m1>\<U@>

(©) lg(a, @s)|”

(d) Jg(z1,22) D =q(f(x1), f(w2))| "
( (

(f) [Bwa(g(f(c), 22) D —gle, f(wa)))| V)

(8) [Fz1p(r1) D Var-g(ay, f(z1)|
(h) Va1 Japg(ar, f(a2))]S0
(i) [3or Vo g (s, f(x2))]{"
() [Vo1Vaa(q(er, f(22)) V g(f (), 20))|
3. Prenex form of:
L Vz1q(f(21),22) D ~q(z1, f(22))
2. 3z2q(f(c),22) D —q(c, f(x2))
3. Jrip(w1) D Vor—q(z1, f(21))
4. =Vai3zaq(z, f(z2))
5. =3z Vaaq(zy, f(z2))
6. Vx1Vza(q(r1, f(22)) V q(f(22), 21))
4. Construction tree of:
L Va1q(f(21),22) D ~q(z1, f(22))
2. Jwaq(f(c), 22) D ~qle, f(x2))

)
)
)
)
o) Vay(q(f(21),22) D —gla1, f(22))| "
)
)
)
)
)
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A S

Jax1p(x1) D Vor—q(xr, f(z1))

Va1 3x0q(21, f(22))

—3z1Yz2q(21, f(72))

Va1 Vs (q(zy, f(22)) V q(f(22), 21))



