MATH F113X: Euler Circuits and Paths

The goals are to understand:
* the definition of an Euler circuit and an Euler path.
* applications of Euler circuits and paths.
* how to use vertex degrees to determine if Euler circuits and/or paths exist.
* how to find and describe Euler circuits and/or paths.

1. Definitions
(a) (Buler circuit) 15 a circuit +Fhat includes evevy e_clga of +Hhe 5n~‘Plt-
(Recall Hhat the cirunit must gtart and Stop at +he Same verdex and

i+ cannot use an edge Hwice)

(b) (Euler path) 15 a path that includes cvery vesdex.
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3. When are we guaranteed there is an Euler circuit and why?

I} +he qraph is connecked and all vertices hawe even degree

then +he grath Alwhljs has an Euwler cirenit.

With even degrees, gvery+ime +he path enders a vevtuc, there
1S Alwans Some. e,alj.e_ available +o leare .

andNoT o civenit
4. When are we guaranteed there is an Euler path and why?

I +he "“Pk S aonh&al-ccl and has exac:}a +wo .
odd A—Lsra. [so all odher have aven cuaa-u,) dhen there is

J
alwausg an E wler ?A:"""\ between +he verdices of OAol CJQ_AW )
The path will leave one verdye of odd dgree and net redurn. 1% will

—

enkr L other verdouc of odd cU-ﬂPel and f_ﬁé Legre.

5. When are we guaranteed there is not an Euler circuit and there is not an Euler path and why?
l_? Iy ﬁ”‘f’h has mort ‘%H 414)0 VLV"’TC&S O'F OAJ aLQ.(j;q_q_)"’}\a,h
il does net hawe an Ewle path or ci rewit .

vertices o‘f

6. If there is an Euler circuit, how can you find it?

Db can pick an avbi-lvars uLVW> follow ﬁC[slS unti] W“\vﬂ
fo Ve sdart. Append ciceuids undil all edges are
MSLJ.

7. If there is an Euler path, how can you find it?

Slart at+ one odd \re..vl—tm) -CDl\Qw.ﬂ—ClSLS uniil achieving a Pa-f—’t
o +the Second odd verdr. Append cicenil wnkil all 2dyes
ot used.

8. Are Euler circuits or Euler paths unique?

No ) See +he -e%awt'P[-lA ih JH’Z on prey. 'P“jz—-



