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Partial
Orders

EEE Walks in digraph 6
walk from u to v and

from v to w

oo o

implies walk from u to w

CleER Albert R Meyer  March 22, 2013 po's.2
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Walks in digraph G

walk from u to v and
from v to w, implies
w_q_l_k__f_r:_qm_u"__f__q__w___-“

uG*vaNdD vG'w
IMPLIES uG+

Walks in digraph G
transitive relation R:

uRVAND VRW
IMPLIES uRw

_____________________________________________

G is Tr'ansmve

(o), Albert R Meyer March 22, 2013
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transitivity Paths in DAG D
Theorem: pos length path from
R is a transitive iff uto v implies
R = G+ for some no path fromv to u

digraph G uD* v mmpLIES NOT(V D* u)

Paths in DAG D strict partial orders

_________________________________________________
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| URV IMPLIESN OT(V R u) | transitive &

______________________________________________________

D+ is asymmetric asymmetric
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@ strict partial orders
“examples:

* Consefts

*"indirect prerequisite” on

MIT subjects
* less than, <, on real
numbers

‘37 ° [
“m. strict partial orders
DO -

s DIEE
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ol linear orders
BRI -

Given any two elements,
one will be "bigger than"
the other one.

Theorem:
R is a SPO iff
R = D+ for some
DAG D
[@lose] Albert Rteyer Nerch 22, 2013 isto
s DEE
B G linear orders

Eﬂﬂ’ )
basic example:

< or < on the Reals:
if x =y, then either
X<y ORYy<X
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R is linear:

no mcompamble elements

__________________________________________________________
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linear orders

|f x =y, then either

XRy OR yRXx

O O . L S T e

el March 22, 2013
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The whole partial order is a chain
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linear orders

(o), Albert R Meyer March 22, 2013 pos14
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A topological sort turns
a partial order into a
linear order ..in a way
that is consistent

with the partial order

linear orders

°EE” .
“m. weak partial orders
O -

same as a strict partial
order R, except that

aR a always holds
examples:

< isweak p.o.on R

el

Cis weak P.0. on sets
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reflexivity

relation R on set A
is reflexive iff
aRaforallaeA

G” is reflexive

- DD .
cm. antisymmetry

binary relation R is
antisymmeftric iff

It i1s asymmetric
except for aRa case.

[@)oEle)

A/Antisymmetry

thor difference:
hether aRa is allowed

hever sometimes

+ DK .
antisymmetry
antisymmetric relation R:

__________________________________________________
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D" is antisymmetric fo
DAG D
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WO : WL :
weak partial orders weak partial orders
e[ [ GO -

L. Theorem:
transitive, R is a WPO iff
antisymmetric & R = D* for some

reflexive DAGD
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