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R, 2EEEBOESL L, N =[G,w] 2BMEREERNS 57 G = (V,E), BREAw:
E—R, #5RBFv  NT—2 T3, [V|=n228F5. VOoEls={V,...,V,}
AU, BRAMAEEV,V; € nMEOn CROBAR B(r) LY. VOTATOR
BoEasE I LY. | |

NIZHU2Z 5 AHNDTNTY ZLEkAVTROIENARET = (V, {a1,09,.. ., 8n-1})
LB, T, o BRDOKEUTiBEIZEEN KL TS, & Ty = (V,0), T; =
(Vi{ay,a2,...,a}), i=1,2,...,n—1IZHVL, mell, i=0,1,...,n—1 2FRT; DEH
R DB MR V ORULED B, 10y = {V} ThHD. &HE T € LITHT 5EH
fl y(r) BATD &5 122D 5.

y(Wo) = w(al),

y(m) = wla) — w(a), i=1,2,...,n—2,

y(r) =0,Vr € Il — {mo, T1,. .., Tn-2}.

DUToOMWIZEZ k.

() NiZNTI2RNRERDZ I IAANDTNITY AL ZFEERE L.

(i) e € BIERUIREMETHEXE j) € {0,1,...,n— 1} BEET 5 2 & 2 EEH
k.
e € E(m), Vi £ j(e),
e & E(m;), Vi >j(e).

(iil) ®i=1,2,...,n—LIZH U w(a;) £ wle), Ve € B(mi—1) BB LD Z & 2FEHAE &.

(iv) &i=1,2,...,n—LIRL Y y(r)=wla) BEYILDI & EFEHE L.

3=0,1,...i—1

(v) Bec EHL Y y(r) Swle) BEMDIDT L EFEHE L.

w€ll: e€E(r)



An English Translation:

Graph Theory

2

Let R, be the set of non-negative reals, and N = [G,w] be a network that consists of a

simple connected graph G = (V, E) and an edge weight w : E — Ry, and let [V| =n 2 2.
For a partition 7 = {V4, V4, ..., V,} of V, let E(x) denote the set.of edges between distinct
vertex subsets V;, V; € 7. Denote by II the set of all partitions of V. |
Let T = (V,{a1,as,.:.,0n-1}) be a minimum spanning tree obtained from N by

Kruskal’s algorithm, where a; is added to T as the i-th tree edge. For forests Tp = (V,0)
and T; = (V,{a1,0s,...,0:}), 1 =1,2,...,n—1,let m; € II, i =0,1,...,n — 1 be the
partition formed by the connected components of forest T, where 7,1 = {V'}. Choose a
real value y(r) for each partiti;)n 7 € II as follows.

y(mo) = w(as), |

y(m) = w(ai1) — wla;), i =1,2,...,n—2,

y(m) =0,Vr € I — {mo, 71,...,Tn_2}.

Answer the following questions.

(i) Give a description of Kruskal’s algorithm to find a minimum spaﬁning tree of V.

(ii) Prove that each edge e € E admits an index j(e) € {0,1,...,n — 1} which satisfies
the conditions: ' '
e € E(m), Vi < j(e),
e & E(m;), Vi > j(e).

(iii) Prove that w(a;) £ w(e), Ye € E(m_1) holds for each i =1,2,...,n— L

(iv) Prove that Z y(m;) = w(a;) holds for each i =1,2,...,n — 1.

7=0,1,...,i-1

(v) Prove that Z y(m) < w(e) holds for each edge e € E.

w€ll: e€F(w)




