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Predicate logic
Sentences are broken further down into
-- constants
-- variables
-- predicates
-- quantifiers

Singular sentences
A singular sentence is built from a constant and a predicate
-- the constant refers to a thing
-- the predicate indicates a property
Such a sentence says that the thing referred to has the indicated property
Note: There are no restrictions on what things can be!
An example of a singular sentence
The sentence 
”Mars is round”
Is build from the constant
”Mars” and the predicate
”_ is round”
Symbolization of singular sentences
a, b, c, ... stands for constants
P, Q, R, ... stands for predicates
Singular sentences are symbilized
P(a), Q(b), R(c), ...
which respectively stand for
”a has the property P”,
”b has the property Q”, ”c has the property R”, etc.

Example of symbolization
If a is the constant ”Mars” and 
P is the predicate ”_ is round” then 
P(a)symbolizes ”Mars is round”

General sentences
A general sentence is built from a quantifier and a predicate such a sentence either says that all things have the indicated property (universal quantification) or says that there exists a thing that has the indicated property (existential quantification)
An example of a general sentence
The sentence 
”every thing is round” is built from the quantifier
”every thing”
And the predicate
”_ is round”
Symbolization of general sentences
x, y, z, ... stands for variables
∀x and ∃y stand for respectively
”for all x it is the case that” and ”there exists a y such that”
General sentences are symbolized
∀xP(x), ∃yQ(y), ...
Which respectively stand for
”for all x it is the case that x has the property P”,
”there exists a y such that y has the property Q”, etc.
Example of symbolization
If P is the predicate
”_ is round” then ∀xP(x)symbolizes the sentence
”for all x it is the case that x is round” that is 
”everything is round”
There are many more sorts of sentences that singular and general sentences!
A predicate can have an arbitrary number of places, this number is called the arity of the predicate
Examples
The sentence ”John is taller than Poul” is built from 
the constants => ”John” and ”Poul” 
and the predicate => ”_ is taller than _” which has the 2 arity 
Examples 
P(a), P(x),  Q(b,z), Q(y,z) where P has 1 arity and Q has 2arity  Compound formulas are built using the connectives ¬, ∧, ∨, ⇒ and the quantifiers ∀x, ∃y together with parentheses 
Examples of compound formulas
P(x)∧Q(b,z), ∀xP(x),  ∃zQ(b,z)
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estions on Translation from

English

Choose the obvious predicates and express in predicate logic.

Example 1: “Brothers are siblings”
Solution: Vx Vy (B(x,y) = S(x¥))

Example 2: “Siblinghood is symmetric”
Solution: Vx Vy (S(xy) = S(1;x))

Example 3: “Everybody loves somebody.”
Solution: Vx Jy L(x,y)

Example 4: “There is someone who is loved by everyone.”
Solution: Jy Vx L(x,y)

Example 5: “There is someone who loves someone.”
Solution: Ix Jy L(xy)

Example 6: “Everyone loves themselves”
Solution: Vx L(x,x)
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. Consider the following sentences and their associated predicate calculus statements:
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Neighbors help each other.
V X VY (neighbor(X,Y) — helps(X,Y))

. Siblings help each other.

V X VY (sibling(X,Y) — helps(X,Y))

People who live on the same street are neighbors.

VXV YV Z((lives_on(X,Z) A lives_on(Y,Z)) — neighbor(X,Y))
People who have the same parents are siblings.

VXV YV Z((parent(Z,X) A parent(Z,Y)) — sibling(X,Y))
David lives on Court Street.

lives_on(david, court_street)

. Anita is David's parent.

parent(anita, david)
Anita is Kate's parent.
parent(anita, kate)

. Lee lives on Court Street.

lives_on(lee, court_street)




