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definition to prove... once known
general
direct If pthenq. Assumep is true. If you also know thatp is
... S0Q s true. true, thenyoucansay is
Therefore ifp theng . true.
indirect

If pthenq. Assumeq is not true.
... SOp is not true.
Therefore ifp theng .

If you also know thatp is

true, thenyoucansay is
true.

contradiction

p is true. Assume is not true.
... SO we get a contradiction.
Thereforep is true.

p is true.

equivalence p if and only if g . ..soifp thenq . If pthenq and ifq then
...soifg thenp . p.
Thereforep if and only ifg .
integers
even A numbern isevenifandonlyif ..son = 2k . There is some integédr
there exists some integkr such that... sok is an integer. such thatn = 2k .
n=2k. Thereforen is even.
odd A numbern is odd if and only if ..son = 2k+1. There is some integér
there exists some integkr such that... sok is an integer. such thain = 2k+1 .
n=2k+1 Thereforen is odd.
divides For two numbera anb ab if ..soak=b. There is some integde
and only if there exists some integer ... sok is an integer. such thatak = b .
k such thatak = b . Thereforea‘b X
sets
subset

ForanysetA an® AO B ifand Assume that for some

only if for any elemenk xOA.

xOA- xOB ..soxtB.
ThereforeAO B .

If you also knowx O A
then you can say (0 B



definition

to prove...

once known

equality Foranyset?A an8 A= B if ..soAOB. AOBandBOA.
andonly ifAOB andBO A . ..SOBOA.
ThereforeA = B .
union xOAOBifandonlyifxdOA or ..soxOA orxOB . xOAorxdB.

intersection

x[OB. Thereforex 1 AO B .
xOAn BifandonlyifxO A and ..soxOA.
xOB. ...soxB.

ThereforexJ An B .

xOAandxOB .

complement xO A ifand only ifx O A . .. SOXUA. xOA.
Thereforex 0 A .
powerset xOP(A) ifand only ifx O A . ..SsoxOA . xOA.
Thereforex O P( A)
set-builder xO{a/P(a} ifand only if P(x) ... SOP(x) is true. P(x) is true.
is true. Thereforex O {a|P(8} .
functions
one-to-one Afunctionf is one-to-oneifand  Assume we have an aryd  If you also know
only if for anyx andy in the such thatf (x) = f(y) . f(x) = f(y), then you
domain off , whenever ..SOX = y . cansayx =y .
f(x) = f(y) thenx = y . Thereforef is one-to-one.
onto Assumey is in the co-domain If you also know thaty is

A function f is onto if and only if

foranyy inthe co-domain df of f.

thereisarnx inthe domain suchthat...sof(x) = vy .

f(x) =vy. Thereforef is onto.

in the co-domain of
then you can say there is
anx suchthaff(x) = y

one-to-one corre-

A function f is a one-to-one corre- ... sof is one-to-one.

f is one-to-one anél is

nden . . .
spondence spondence if and only ff is one-to- ... sof is onto. onto.
one andf is onto. Thereforef is a one-to-one
correspondence.
inverse to co- Assumex [ D . If you also knowx 0 D ,

A functiong from domainC

domainD is an inverse of a func- ... sogof (X) = X .

tion f from domainD to co-domain Assumey [ C .
C, if and only for every element ..sofog(y) =y .
in D, gof(x) = x and for every Thereforeg is an inverse 6f

elementy inC ,fog(y) = vy .

then you can say
gof (X) = X.

If you also knowy O C ,

" then you can say

fog(y) = vy.
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relations
composition aReSh if and only if there is some ... soaRc . There is some  such that
¢ such thataRc andcShb . ...s0cSb. aRc and cSh.
ThereforeaRoSb .
power aR"b if and only if aR"~1oRb . ...soaR-1oRb . aR - 1oRb.
ThereforeaR™"b .
reflexivity ArelationR is reflexive if and only Assumea is some element of If a is an element of the
if for any elementa in the domain the domain olR . domain ofR , thenaRa .
of R, aRa ...soaRa.
ThereforeR is reflexive.
symmetry A relationR is symmetric if and Assume we have aa  ard If you also knowaRb
only if wheneveraRb , therbRa . such thataRb . then you can sapRa
... SobRa.
ThereforeR is symmetric.
antisymmetry ArelationR is anti symmetricif =~ Assume we have aa  arid If you also knowaRb and
and only if wheneveaRb and such thaaRb andRa . bRa then you can say
bRa,thena= b. ..soa=b. a=b.
ThereforeR is antisymmetric.
transitivity ArelationR is transitive ifand only Assume we have am b , and Ifyou also knowaRb and
if wheneveraRb andbRc , then ¢ such thataRb andbRc . bRc then you can say
aRc. ... soaRc . aRc.
ThereforeR is transitive.
equivalence A relationR is an equivalence rela- ... soR is reflexive. R is reflexive.
tion if and only ifR is reflexive, ... SOR is symmetric. R is symmetric.
symmetric, and transitive. ... SOR s transitive. R is transitive.
ThereforeR is an equivalence
relation.
inverse (a, b) O RL if and only if ..so(b,a) OR . If you also know
(b,a) OR. Therefore(a, b) DR . (b, 8) O R, then you can
say(a, b)OR?,
identity Arelation| is an identity relation of AssumeR is arelation over the If you also know thalR is
the domainA if and only if, forany domainA . a relation over the domain
other relationR oveA Rl = R  ..soRol = R . A, then you can say
andloR = R. ..s0loR = R . Rol =R andI°R = R.

Thereforel is an identity rela-
tion of the domaim
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cardinality

equinumerous Two setsA and are equinumer- ... sof isfromA toB . There exists a functioh
ous if and only if there exists a func-. . sof is a one-to-one corre- from A to B which is a
tion f from A toB whichis a one- spondence. one-to-one correspon-
to-one correspondence. ThereforeA and3 are equi- dence.

numerous.

less numerous A setA is less numerous than a set... sof is fromA toB . There exists a functioh

B if and only if there exists a func- ... sof is one-to-one from A to B which is

tion f from A to B which is one-to- ThereforeA is less numerous One-to-one.
one. thanB .



