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a)

In order to show that this is a partial order, the relation has to be reflexive, antisymmetric
and transitive

However, it is not antisymmetric because

4´ 2 mod 2 “ 0^ 2´ 4 mod 2 “ 0

b)

In order to show that this is a partial order, the relation has to be reflexive, antisymmetric
and transitive

However, it is not antisymmetric because

p1, 2qRp1, 3q ^ p1, 3qRp1, 2q ^ p1, 2q ‰ p1, 3q
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Figure 1: Hasse diagram of R
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a)

In order to show that this is a partial order, the relation has to be reflexive, antisymmetric
and transitive

Reflexive:

pa ă aq _ ppa “ aq ^ b ď bq

F _ pT ^ T q

F _ T

T

Antisymmetric:

Case i)

a ă cñ a ‰ c^␣pa ă aq

Case ii)

pa, bq ‰ pc, dq ^ pa “ cq ^ pb ď dq ñ b ‰ dñ b ă d

6 pa “ cq ^ pb ď dq ñ ␣pa ă cq ^ ␣pd ď bq

Transitive:

pa, bqRpc, dq ^ pc, dqRpe, fq ñ pa, bqRpe, fq

This will be a proof by cases. In each case, I’m going to assume only one of the expressions
in R turned out true, and show that it means that at least one of the expressions will be
true as a result.

Case i and i)
pa ă cq ^ pc ă eq ñ a ă e

Case i and ii)
pa ă cq ^ pc “ e^ d ď fq ñ a ă e

Case ii and i)
pa “ c^ b ď dq ^ pc ă eq ñ a ă e

Case ii and ii)

pa “ c^ b ď dq ^ pc “ e^ d ď fq ñ pa “ f ^ b ď fq

b)
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0, 0

0, 1

1, 0

1, 1

Figure 2: Hasse diagram of R

p0, 0q is the only minimal element and p1, 1q is the only maximal element in R.

c)

Since R only has one minimal and one maximal element, it is a total order.
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a) This is a function because x can be expressed in terms of y

Range of fpZq: tx | ˘
?
x´ 7 P Zu

b) This is not a function because

x “ p˘yq2

c) This is a function because x can be expressed in terms of y

Range of fpRq: R

d) This is not a function because

x “ ˘
a

´y2 ` 1

5

a)
fpxq “ 2x´ 3

One to one: ✓

Onto: ✗

Range of fpZq: tx | x mod 2 “ 1u
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b)
fpxq “ x2

One to one: ✗

Onto: ✗

Range of fpZq: tx |
?
x P Zu

c)
fpxq “ x3

` x

One to one: ✓

Onto: ✗

Range of fpZq: tx P fpZqu See message at ovsys
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a)
fpxq “ 2x´ 3

One to one: ✓

Onto: ✓

Range of fpRq: R

b)
fpxq “ x2

One to one: ✗

Onto: ✗

Range of fpRq: tx | x ě 0u

c)
fpxq “ x3

` x

One to one: ✓

Onto: ✓

Range of fpRq: R
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