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m 72| (Partition)
- 54,55, ...,S, - non—empty subsets of S
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- HEET 576 = (V,E) TR EIRNVYIRE

m X ={veV|disg(u,v)DMEE], Y = {v € V|disg (u, v) D FE}

m {X,Y}IVD2HE|
> EEDa, b e XISBELLWIYERT

R (u,a) B

- Q= (Qo, Q) BA(u, b)BB o
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~(a,b) ¢ E
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#AET 576 = (V,E)
BUEVUNLDIEEHNEFICEIEBREBRVN2DEI{X, Y]
m X = {veV|disg(u,v)HMBES, Y = {v € V|dis; (u, v) B FE]
> 28757 = aNTNHILAES
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m R&HEE I VueS (u~zu) Q
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- #\ 7 57 TKAL
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- EEE2ERT ST TRRAL
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m FIEIESALEDEMERR= mﬂ@iﬁ ] = {b|x = b}
-Vx,y €A, [x] = [y] F/=1E[x] n [y]

O s EA

- [x]n[y] =0 = EEEARRT
>[x]n[y] #0 = [x] = [y] #57
>3abe[x]n[y] = VceE|[x], ce|ylzxrT

mbe[x]Nn[y] = x=b,y=b
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my=x,x=c =>y=c=>c€ly] (¥HHEFE)
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— 7/ (Planar Graph)

m @Y7 =7 (Planar Graph)
- EEICAIRELRLSTILIIRIRELTHBETISL757
m AR E THAMBYETS

m EHE7 57 (Plane Graph)
CREICARER S TARTE T REINAE ST

» K, 3 meY < (if and only if) n < 4
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Fulerian graphs ﬁ
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Ce K- Non-Eulerian graphs
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FTAT— ML AIL (uler Trail)

m I N ThHA%xBSMLAIL
VIRXRTDAELLHE | ERS

P=(x,e,u,e,vesx,e,Yy, €, 2 €:0,€7,q,€E5,Z)
P=(x,u,v,x7Y,27,q,2)
is an Euler trail in G
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FAZ—BbLAIL (Euler Closed Trail)

m I N TN =RBEE AL
VIRTDAELEHE 1 EES

P=(x,e,u,e,vesx,e,.Y, €, 2 €50,€7,(4,Eg,Z, €, X)
P=(xuuvxyzvq,zx)
is an Euler closed trail in G
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moase viie, 8 PRacter iflam Geomettine partem, quac circa quans
_ . titates verfatur, et omni tempore fumme fpdigr -
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rog SOLFTIO PROBLEMATIS
SOLVTIO PRORLEMATIS
GEOMETRIAM SITVS
PERTINENTIS. .

AVCTORE

Leonb. Eulero.

S

I

" eft exculia, alterins partis ettamnoum  admodum
ignotac primus mentionem fecit Leibnitzius, quam Geo~.
metriam fitgs vocauit.  Ifta pars ab iplo in folo foi’
determinando, fitusque ‘proprietztibus ernendis occupata
effe ffuitar; in quo negotio neque-ad quantitarcs xe-
fpiciendum, neque calculo quantitawm  viendum  fit.

Cuiusmodi autemn problemata ad hanc fiws Geometrizm -

pertineant, et quali methodo in iis refoluendis vti-opor-
teat, non fatis eft definitum.  Quamobrem, cum nuper
problematis cuivsdam mentio eflet fata, quod quidem
ad .geometriam pertinere videbatur, ot ita erat com-
paratum, vt neque determipationem  quantitatum requi-
rerer, neque folutionem calculi quantitarum ope admit-
teret, id -ad geometriam fins referre haud dubitani:
praefertim quod in eins folutione folus fitus in confide-
rationem vematr, calculus vero nollins prorfus fit vius.
Methodum ergo meam quam ad huius geperis proble-

mata
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Seven Bridges of Konigsherg

2022

L. EULER
SOLUTIO PROBLEMATIS AD GEOMETRIAM SITUS PERTINENTIS
[The solution of a problem relating to the geometry of position]

Commentarii Academioe Scientiarum Imperialis Perropolitanae 8 (1736), 128-140,

1. In addition to that branch of geometry which is concerned with magnitudes,
and which has always received the preatest attention, there is another branch,
previously almost unknown, which Leibniz first mentioned, calling it the geomerry
of position. This branch is concerned only with the determination of position and
its properties; it does nol involve measurements, nor calculations made with them.
It has not vet been satisfactorily determined what kind of problems are relevant to
this geometry of position, or what methods should be used in solving them.
Hence, when a problem was recently mentioned, which seemed geometrical but
was 50 constructed that it did not require the measurement of distances, nor did
calculation help at all, T had no doubt that it was concerned with the geometry of
position—especially as its solution involved only position, and no caloulation was
of any use. I have therefore decided to give here the method which T have [ound
for solving this kind of problem, as an example of the geometry of position.

2. The problem, which I am told is widely known, is as follows: in Kénigsberg in
Prussia, there s an island A, called the Kneiphof; the river which surrounds it is
divided imto two branches, 25 can be seen in Fig. [1.2], and these branches are
crossed by seven bridges, a. b, ¢ 4, e, f and g Concerning these bridges, it was
asked whether anyone could arrange a route in such a way that he would cross
each bridge once and only once. | was told that some people asserted that this was
impossible, while others were in doubt; but nobody would actually assert that it
could be done. From this, I have formulated the general problem: whatever be
the arrangemem and division of the river into branches, and however many
bridges there be, can one find out whether or not it is possible o cross each bridpe
exactly onea?

3. A far as the problem of the seven bridges of Konigsberg is concerned, it can
he solved hy making an exhaustive list of all possible routes, and then finding

¢ C -

. L o A
1“’-‘.‘.‘.‘- - h#M
n e ;
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m EIE (Theoren 1.11) EFET 57
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m AT S ERIFMNE
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L. £ &P

E(G)| =1 |E(G)| =2
ERORBOMEDT 57
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m JEF
-nBENSBRLIEESOERICLSL-IET
- SDk-IBS| DFREX

m  P=n(n—-1)(n-2)--n—k+1)=

(n k)'
m 3
- S ={1,2,3,4}
m SH2-IE3

- (1,2),(1,3),(1,4),(2,1),(2,3),(2,4),(3,1),(3,2),(3,4), (4,1),(4,2), (4,3)
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m e
-nBEHNLRIEASHOERICLZk-AEE
- SOk-#1EH DHE

_(ny _ n! . ﬁ
" nCk = (k) ~ kli(n-k)! k!

m 17
-5 =1{1,2,3,4}
m SD2-AET

- {1,2},{1,3},{1,4},{2,3},{2,4},{3,4}
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m 777K, (BEn) (comlete graph)
- FRTD2EH B
m E(K,) ={(u,v)lu € V(K,),v € V(K,) \ {u}}

n T (EL7570IE) Ks
- |E(Ky)| = =5
o zEBA(1):
n n(n-1)
S @D = nCo = () =" m o
o ZEBA(2): K
- degg, (v) =n—1,Vv € V(K,) 1
h ZvEV(Kn) degKn(v) = 2|E(Ky)| KO
- ZvEV(Kn)(n — 1) = 2|E(Ky)| O—O

- n(n—1) = 2|E(K,)| K,
- |E(Ky)| = 22D
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_ ?‘Eé—fzgﬁ7\37l{p,q (complete bipartite graph)
-HIREEXYVISHL, FEDXD KLY D ah Bk
m V(K,,)=XUY, XnY =0
-p=IXl,g=1|Y|
| E(Kp’q) ={(y,v)lueX,veyv}

m I (RIS I7DIE)
B |E(Kp,q)| = Pq
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Hami lton graphs

(o & X

Ce Ks K, Non-Hami L ton
graphs
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/NI )L ER(72) (Hami Lton path)

BTN TH o FRBEE (/32)
VIRTDAELEHE 1 EES

P=(ue,vesx, e,y 6,2 6€g,q)
P=wvxvYy2q)
Is a Hamilton path in G
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/NII)LBMZBARE  (Hamilton cycle)

mINTDn RS
VIRTORZELHIEERS

P — (x; el;u; 82; v) 671 CI; e8IZ) es;}’; e4;x)
P=(xuvqz2yx)
IS a Hamilton cycle in G
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NI TS T¥ ERGRE EL—IL 22 R2E
G K, 4

—1 (e € E(®))

—> —2 (e ¢ E(G))

DILD K&
n=|V(G)| NIV RN E A {>n:l-1 gmj@miﬂé\if
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