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name definition to prove... once known

general

direct If  then . Assume  is true.

... so  is true.

Therefore if  then .

If you also know that is

true, then you can say is
true.

indirect If  then . Assume  is not true.

... so  is not true.

Therefore if  then .

If you also know that is

true, then you can say is
true.

contradiction  is true. Assume  is not true.
... so we get a contradiction.

Therefore  is true.

 is true.

equivalence  if and only if . ... so if  then .

... so if  then .

Therefore  if and only if .

If  then  and if  then

.

integers

even A number  is even if and only if

there exists some integer such that

.

... so .

... so  is an integer.

Therefore  is even.

There is some integer

such that .

odd A number  is odd if and only if

there exists some integer such that

... so .

... so  is an integer.

Therefore  is odd.

There is some integer

such that .

divides For two numbers  and ,  if

and only if there exists some integer

 such that .

... so .

... so  is an integer.

Therefore .

There is some integer

such that .

sets

subset For any sets and , if and

only if for any element ,

Assume that for some ,

.

... so .

Therefore .

If you also know ,

then you can say .
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equality For any sets  and ,  if

and only if  and .

... so .

... so .

Therefore .

 and .

union  if and only if  or

.

... so  or .

Therefore .

 or .

intersection if and only if and

.

... so .

... so .

Therefore .

 and .

complement  if and only if . ... so .

Therefore .

.

powerset  if and only if . ... so .

Therefore

.

set-builder  if and only if

is true.

... so  is true.

Therefore .

 is true.

functions

one-to-one A function  is one-to-one if and

only if for any  and in the

domain of , whenever

 then .

Assume we have an  and

such that .

... so .

Therefore  is one-to-one.

If you also know

, then you

can say .

onto A function  is onto if and only if

for any  in the co-domain of ,

there is an in the domain such that

.

Assume  is in the co-domain

of .

... so .

Therefore  is onto.

If you also know that is

in the co-domain of ,
then you can say there is

an  such that .

one-to-one corre-
spondence

A function  is a one-to-one corre-

spondence if and only if  is one-to-

one and  is onto.

... so  is one-to-one.

... so  is onto.

Therefore  is a one-to-one
correspondence.

 is one-to-one and  is
onto.

inverse A function  from domain  to co-

domain  is an inverse of a func-

tion from domain to co-domain

, if and only for every element

in ,  and for every

element  in , .

Assume .

... so .

Assume .

... so .

Therefore  is an inverse of .

If you also know ,
then you can say

.

If you also know ,
then you can say

.
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relations

composition  if and only if there is some

 such that  and .

... so .

... so .

Therefore .

There is some such that

 and .

power  if and only if . ... so .

Therefore .

.

reflexivity A relation  is reflexive if and only

if for any element  in the domain

of , .

Assume  is some element of

the domain of .

... so .

Therefore  is reflexive.

If  is an element of the

domain of , then .

symmetry A relation  is symmetric if and

only if whenever , then .

Assume we have an  and

such that .

... so .

Therefore  is symmetric.

If you also know

then you can say .

antisymmetry A relation  is anti symmetric if

and only if whenever  and

, then .

Assume we have an  and

such that  and .

... so .

Therefore  is antisymmetric.

If you also know and

 then you can say

.

transitivity A relation is transitive if and only

if whenever  and , then

.

Assume we have an , , and

 such that  and .

... so .

Therefore  is transitive.

If you also know and

 then you can say

.

equivalence A relation  is an equivalence rela-

tion if and only if  is reflexive,
symmetric, and transitive.

... so  is reflexive.

... so  is symmetric.

... so  is transitive.

Therefore is an equivalence
relation.

 is reflexive.

 is symmetric.

 is transitive.

inverse  if and only if

.

... so .

Therefore .

If you also know

, then you can

say .

identity A relation is an identity relation of

the domain if and only if, for any

other relation  over ,

and .

Assume is a relation over the

domain .

... so .

... so .

Therefore  is an identity rela-

tion of the domain

If you also know that is
a relation over the domain

, then you can say

 and .
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cardinality

equinumerous Two sets  and  are equinumer-
ous if and only if there exists a func-

tion  from  to  which is a one-
to-one correspondence.

... so  is from  to .

... so  is a one-to-one corre-
spondence.

Therefore  and  are equi-
numerous.

There exists a function

from  to  which is a
one-to-one correspon-
dence.

less numerous A set  is less numerous than a set

 if and only if there exists a func-

tion from to which is one-to-
one.

... so  is from  to .

... so  is one-to-one

Therefore  is less numerous

than .

There exists a function

from  to  which is
one-to-one.
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