e A /Bl

closed trail: [k
circuit: [BIES CRAE X : KEANTIFIHEE)
cycle: [ (FRkEA, TNMEAEEFFH)

loop:
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5.10 Prove that a connected graph G of size at least 2 1s nonseparable 1f and only 1f any two adjacent
edges of G lie on a common cycle of G.

=
o uhEHEIA > G-uFHv-wiEP 2 wu, uv, PIEZAL

@i

—
o BRAFAEE] S, v, wlEG-ut A&
o uv, uwiLE > G-utFHv-wit > FJE

u

“ o
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5.20 Let G be a connected graph of order n =4 and let f be anmteger with2 <k <n — 2.

(a) Prove that if G 15 not f-comnected. then G contains a vertex-cut Uwith (U7 =F— 1.

o GT SEKEE D k(G)<k-1 D> GH K/ k-1 L E4E
XA S} i 2
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5.20 Let G be a connected graph of order n =4 and let f be anmteger with2 <k <n —2.

(a) Prove that if G 15 not f-comnected. then G contains a vertex-cut Uwith (U7 =F— 1.

o GTIEkL_J\_ > k(G)gk-1 = GH K/NAK-1H] S EI4E

X FEXT L 2

o GARKEE S k(G)<k-1 > GH K/ ITk-111) S E £ >
INHRAZ S BB R NAR-1, AL EAF IR SIMABE R K

NMEAK-1 CYf4

TREREMMBIX R B O
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5.22 (a) Prove that 1f G 15 a k-comnected graph and e 15 an edge of G, then G —e 15 (F — 1)-
connected.

o —ESESEAGUER], BHEARRANRG
o PR EMNZ: BARATA, Wi A

o RiXG-e N Bk-1EIBI > G-eH— PR/ k20 HEEE >
— el AN EAERES, MARXNSEEWEGH SHE, FE
— 5
o T[T A 11 G- S S AR I [ ] — AN 4 < o
T2 A e — A5 TN ]
HB5G-e (H1R6) M— /N Ik-1ifEEIE, TJE
o EN, EFARAREES D, U MR IE AT
A ANEETT 43 3¢ T8 e 038 £ A S
H50G-e (HEG) fI— M A NIgk-1 HEEE, 76

=~
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5.30 For a graph G, define (') = max{x(H)} and I((_;') = max{\(H)}- each maximuzed
over all subgraphs H of G. How are &(G) and I(G') related to (') and £(G). respectively.
and to each other?

e 'K 2K
o A2\
o KSA: FEHES.11 k(C) < M) < 8(G)



6.21 Let G be a graph of ordern =

GCE6.2 14 >)21

3 such that degu+degv =n — 1 for every two nonadjacent

vertices i and v. Prove that G must contain a Hanultoman path.

ERPIEP RO A, e

Theorem 6.6 Let G be a graph of order n = 3. If

.« BTG

a— ™y,

VAR

degu +degv > n

for each pair u, v of nonadjacent vertices of G, then G is Hamiltonian.

(FFEE, nZNn+1)

« Bk
o HRBvER, H

X

A5 HE

D2
o)y

&

AR NH

9
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o] 1. MRS e

o REHG S B ) R D B R 1] R SR A
1,

Survey design

We would like to design a survey of products used by consumers
(i.e., “Consumer i: what did you think of product j?”). The i-th
consumer agreed in advance to answer not more than c; questions.
For each product j we would like to have at least p; opinions about
it. Each consumer can be asked about a subset of the products
which they consumed. We assume that we know in advance all the
products each consumer used, and the above constraints. The
guestion is how to assign questions to consumers, so that we get all
the information we want to get, and every consumer is being asked
a valid number of questions.
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— residual capacity. residual network
— augmentation. augmenting path
— Ford-Fulkerson method
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H24 #&cut. net flow. capacity. minimum

cut?

o PRI I ORI/ NE e g ?

Theorem 26.6 (Max-flow min-cut theorem)

If f isa flow in a flow network G = (V, E) with source s and sink ¢, then the

following conditions are equivalent:

f 1s a maximum flow in G.
2. The residual network G contains no augmenting paths.
3. |fl=¢(S.T)forsomecut (S,7)of G.

53



o

——
N =

'J

%
SR 7

—a
—a

IINE

=
X

JILE

A)
A)

N

18,




n] @3 B s E| e

| —a
— @ — A

o PREEZE HY — ORI JE B IR ?

CI AN L, SRBIEEEA S EsCORI
R[4 &y i 7N )
R 1713 8




—

] i4: B

NNECATS

* Ford-Fulkerson: FXfEE—2604 B

e Edmonds-Karp: i | EfE
o PRILBE L H i — 2P el

CEP X e R B S A

\

i,
N

[y At ?

ULFC)




i a: TR

Ford-Fulkerson: FXfFE—26A] 4 &%
Edmonds-Karp: i 1 EFERI0?

PRIE B H 3F — 20 B el gk g, 2
CEE X B R Bl — 36 B i R UGG )

FAREE: RN 2 R B
— B RU: Dinic&iEL
— 3B E RULHE: Hopcroft-Karp &y




]l

—A

o) @id. B PREETE @

R R I
CYRTITAT: {)
RIFIIE M {vy, Vs Ve, Vo)



]l

—A

B 4.

LR (@

FH) AL R B
I 10) = {Va, V3, V5, v}



o) @id. B PREETE @

o« 243
FH) AL R B
" * %OE{W: V3, Vs, Vy}

\P. o IEAEZETILAC H RILRE SR,

A V, Vas Ve!
Vv
6
Vs




]l

o) @4 BEARPIFEIE @

FH) AL R B
HO0= {Va, V3, V5, v}
T ANE T VLS H 30 2R SR 1R v,
V,, Vel

R AR AT T 24, v, ve)



]l

—A

o) @id. B PREETE @

MR AT S, (AL T281E) JF

a6 e A B = IR LS 2 R

62



o) @id. B PREETE @

]l




]l

o) @id. B PREETE @

FREIATY Bhv,vy = B etk H prLAc -+



—A

o) @id. B PREETE @

]l

[(inp [NV 8 S P apvl



o) @id. B PREETE @

o 2547
MRS A T v, (B2 T2H12) JF
v, ® 4 I 1] B J2 R IR FE AL S 48 R
Vy
Vv
Ve 0

66



]l

R 5

——

1A

(8)



—A

o) @id. B PREETE @

]l

FRENATY Bvevs = B etk H Ay ILAC



]l

—A

o) @id. B PREETE @

[(inp/ L] SRS @ SR 3wl



o) @id. B PREETE @

]l

WARHRIR4 DT v, (R TR T
v, ® Wi 1 5 AP e



]l

—A

o) @id. B PREETE @

Tk FHFIH0E, v,



]l

—A

o) @id. B PREETE @

5 R RO
YHTULEC: {(vs, V), (Vs, V)
AU TR AL {vy, vy



]l

—A

0] 554, F

LR (@

M EREER DR
¢ %OE{VP V7}



]l

o) @id. B PREETE @

R EREE RS E
F0JE{vy, v}
IEANE S AT VS RC H L 3R B 1E v,,

Ve}



]l

o) @id. B PREETE @

MHT R R E
%OE{VII v,
TEANEE 4 ET UL i3 2A S8 1E v,
Ve}

T 2 A VL G A 2K 2R 2 )2 {v,, ve)



—A

o) 4. BEREIEYE @

2541
R RS
v F0FE{v,, v}
. > v, oA S ATICRE R S B LR
A V, Ve!
v o WRAHTUCEL R A FA 2R (v, v)
Ve ° o WRAEARTULAS LB 3R )



—A

o) 4. BEREIEYE @

25

%Uﬁﬁ [ R R DR

v, F0/2{vy, v;)
:::;70v2 A SR IR A R
Vs v, Vel

v C AL P A EI 20 v, ve)
v, 6 e RMEHIITR LA B3 )
IR AT T )




]l

—A

o) @id. B PREETE @

MR B A T v, (A2 F583)2) JF
a6 e A B = IR LS 2 R



£)
. (é*
Yar

L) AL

B R

Hnq .

o] il

.
2545
25 |
[ J
Va
Ve
Vi
V3
Vg



]l

V
1
v,
vy © V,
V
6
Vs

* 3y,
* 2!V,
c l:v,

80



o) @id. B PREETE @

o 25
* 3y,
V (@) ° 2:V3
! Va c 1liv,
V3O V4 * O:vy

\



—

o) @id. B PREETE @

]l

A AT BR v, vov,v, = F et Y aT LR
v, ©

v,
vy © V,
V
6
Vs

\

82



]l

—A

o) @id. B PREETE @

I BIBRV, S vas vy v ORI



]l

o) @id. B PREETE @

BRI
YHTULEC: {(vy, v5), (Vs, V), (Ve, Vi)
REATHI AT R {v,}



o) @id. B PREETE @

]l

AT B EE R E
¢ %OE{Vﬂ




]l

o) @id. B PREETE @

AT B EE R E
¢ %OE{Vﬂ

o IEAEZRTILAC A R RE S R {ve)

86



]l

o) @id. B PREETE @

V

1
=y
v; © v,
V
6

Vs

MBS RS
HF0ZE{v,}
TEANE AT UL il BIR 2 1) Z (v )
A 2T UL RS 34 2R 55 2 = v}

87



o) @id. B PREETE @

]l

MR R R =
v, . %OE{W}
'70 v, C AR 24 R TR L SR )
O

Vs v, o DL 3 R 2 )
v, o IRE M RTTUAE L EN A 3R v,
Ve V,}

88



25

A @4 .

—

1

LR (@

%Uﬁﬁ [ R R DR

F0JE{v,}

T ANE AT VLG EC H B30 2R 55 12 (v}
I G ET VLS H B B SR 2 E v}

P ANE AT VLS H 930 2R 33 R v,
V,}

W2 AT LA L BIE SR AR {vy Vi)

89



o) @id. B PREETE @

]l

CAE eI TR, AR EATELAT A (I T R

v, 070 y = LAY = H BT
2

90



