
ãØ9ÙA^1 3 �tØ

ùpJø�´ 2010 c 3 �1 6 g<MÑ��5ãØ9ÙA^61 3 ��tØ.

ù
�Ø3 2011 c 4 �1 7 g<M�Ñ®²Å�.

1�Ù ã�Ä�Vg

P.9 �ê1 3 1 “(SK 1.2.3 Ú 1.2.4)” A� “(SK 1.2.4 Ú 1.2.5)”.

P.12 ~ 1.2.2 �y²¥1 3 1 “1
2 [υ(υ − 1]” A�: “1

2 [υ(υ − 1)”, =õ
��m¥)Ò.

P.17 1oã���1 “d+
D(S) = |E+

D(S)|” A� “d−D(S) = |E−
D(S)|”.

P.27 (i) 1�1¥ “(x, ui+1)) ∈ E(D)” A� “(x, ui+1) ∈ E(D)”. (õ
��m�)Ò)

(ii) íØ 1.5.1 ¥�ÎÒ d(D) L«ã D ��», Ù½Â� 1.8 !1 2 ã(ù��Ø´duN

�1���Ù!^S¤�).

P.28 �ê1 4 ã5¥ “ã 1.5 ¤«�” A�“ã 1.6 ¤«�”.

P.33 (i) 1 4 1 “SK 1.6.2 ” A� “SK 1.5.2”.

(ii) �ê1 10 1 “r Hierholzer w�)c¦�y²” A� “r Hierholzer )cw�¦�y

²”.

P.34 1 4 ã¥ “�� 2 Üã K2,m ¹ Euler , ⇔ m Ñ´Ûê” A� “�� 2 Üã K2,m ¹ Euler

£ ⇔ m Ñ´óê”.

P.36 ã 1.18 ¥>IÒkØ, “a10” A� “a14”, “a14” A� “a10”. Ó�, Tãmý� “a15 1000” A

� “a15 0100 Ú “a16 1000”.

P.42 ª (1.7.5)¥ “|ED[y, xa+1, x]|”A�: “|ED[y, {xa+1, x}]|”. ª (1.7.8)A� “|ED[y, {xa+1, x}]| 6
2”.

P.45 1.8 !1 3 ã “ éu�� n �k�´ Pn” A� “ éu�� n �k�´ Pn”. Ó�, “ éu�

� n �Ã�´ Pn”A�“éu�� n �Ã�´ Pn”.

P.46 �ê1 4 1 “3~ 1.9.3 ¥” A� “3~ 1.9.4 ¥”.

P.47 ~ 1.8.4 ¥ “� G ´ υ �ëÏ k �»Ã�ã” U� “� G ´�»� k � υ �ëÏÃ�ã”;

d	, y²¥ “� x Ú y ´ G” ��¡\þ“¥”.

P.49 �ê1 4 1 “dSK 1.8.8. �” A� “dSK 1.8.9 �”.

P.50 1 5 1 “dSK 1.8.8 �” A�“dSK 1.8.10 �”; �ê1 8 1 “d½n 1.8.1” AU� “d

½n 1.8”; �ê1 2 1 “d½n 1.8.1” AU� “d½n 1.8”.
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P.51 (i) SK 1.8.2 ¥ “|dG(x, z)− dG(y, x)| 6 1” A� “|dG(x, z)− dG(y, z)| 6 1”.

(ii) SK 1.8.8 (a) ¥ “σ(Pn) =
(
n+1

3

)
” A� “σ(Pn) = 2

(
n+1

3

)
”.

P.52 SK 1.8.9 ¥1 4 1 “¤�” A� “¡�”.

SK 1.8.12 (a) ¥ “Ã�ã” A� “k�ã”; (b) ¥ “½n 1.8.1” A� “½n 1.8”; (c) ¥ “S

K 1.8.9 (e)” A� “SK 1.8.10 (e)”.

P.53 SK 1.8.13 (a) ¥ “~ 1.8.1” A� “~ 1.8.6”; (b)¥ “~ 1.8.2” A� “~ 1.8.7”.

P.57 �ê1 3 ã“d~ 1.9.4 �” A� “d~ 1.9.5 �”. �ê1 2 ã“N´�y(SK 1.9.5(a))” A

� “N´�y(SK 1.9.7 (a))”.

1�Ù ä�ã�m

P.77 íØ 2.1.5 ¥ “T¹” A� “��¹”.

P.78 (i) íØ 2.1.6 ¥ “T¹” A� “��¹”.

(ii) SK 2.1.1 (b) ¥ “�á´” A� “��´”.

P.79 SK 2.1.10 ¥ “Au ∪ {x}” A� “An ∪ {x}”.

P.80 SK 2.1.18 ¥ “{T : T,� G �| ä}” A� “{T : T�G�| ä}”. (õ
��ÏÒ)

P.81 1 2 ã���é¥ “(y1, y2, ·, yε) ´ g 3ù|Äe��I” A� “(y1, y2, · · · , yε) ´ g 3ù|

Äe��I”.

P.83 1 3 1 “�SK 2.2.3” A� “�SK 2.2.2”.

P.84 (i) 1 1 1Ú1 4 1¥ “C (D) ´ B(D) 3 M ���Ö” AU� “C (D) ´ B(D) 3 E (D)

¥���Ö”.

(ii) Ún 2.2.2 (ii) �y²ù�ã¥: “du 0 6= g ∈ B(D) ¤±” A� “du 0 6= g ∈ B(D),

¤±” £�
��ÏÒ¤; “K ED[S, S] ´ D ���>” A� “K ED[S, S] ´ D ����>

8”; �ã���é “u´ (SK 2.1.16)” A� “u´ (SK 2.1.15)”.

P.85 (i) 1 1 �Ú1 3 �1múª¥“G” A� “D”.

(ii) íØ 2.2.2 (i) �y²¥ “B = max{|R| : R ⊂ E(D) � D[R] Ø¹�}” A�“rankB =

max{|R| : R ⊂ E(D) � D[R] Ø¹�}”.

(iii) �ê1 4 1¥ “E(F ) = {aε−υ+ω+1, · · · , aυ}” A� “E(F ) = {aε−υ+ω+1, · · · , aε}”.

P.86 1 2 ã1 2 1¥ “E(T ) = {a1, a2, a3, a4, }” A� “E(T ) = {a1, a2, a3, a4}”. (õ
��ÏÒ)

P.88 (i) ~ 2.2.1 ¥ “� B ´��m B(D) �ÄÝ
 F ´ D �| �” A� “� B ´��m

B(D) �ÄÝ
, F ´ D �| �”. (¥m\þÏÒ)

(ii) ~ 2.2.2 y²�1 1 1 “¤±díØ 2.8 � ”A� “¤±díØ 2.2.2 �”.
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P.89 SK 2.2.5 ¥ “g ´ D ���þ F ´ D �| �” U� “g ´ D ���þ, F ´ D �| 

�”. (¥m\þÏÒ)

P.91 (i) ~ 2.3.2 y²�1 2 1 “Ïd, P ´�N��. b½ P ´�N��.” A� “Ïd, P ¥?

Û 1 �f�
´�N��. b½ P ¥?Û n �f�
´�N��.”.

(ii) ½n 2.3 ¥1 3 1 “ς(G) = det(BBT) =” A� “τ(D) = det(BBT) =”.

P.92 (i) íØ 2.3.2 ¥1 4 1 “ς(G) = det
(
BT B

T

T

)
=” A� “τ(D) = det

(
BT B

T

T

)
=”.

(ii) �ê1 2 1 “det KKT” U� “det(KKT)”. (�±ÎÒ�Ú�5)

P.93 (i) 1 1 1 “ª (2.2.4) Úª (2.2.7)” A� “ª (2.2.8) Úª (2.2.5)”.

(ii) íØ 2.3.3 ¥1 3 1 “ς(Tn) = det KKT” U� “τ(Tn) = det(KKT)”.

(iii) íØ 2.3.4 ¥1 2 1 “τ(G) = det KKT” U� “τ(G) = det(KKT)”.

P.95 SK 2.3.9 (a) ¥ “τx(G) =
∏

y∈V \{x}
d−G(y)” A� “τx(D) =

∏
y∈V \{x}

d−D(y)”.

P.98 ã 2.9 (d) ¥ “© S� 15” AU� “7”.

P.99 (i) �ê1 2 1¥ “l(x) = min{l(x) : x ∈ V k−1}” A� “l(xk) = min{l(x) : x ∈ V k−1}”.

P.100 1 2 ã���é “õ�ª�{½¡�k��{� (efficient algorithm) ½Ð� (good algo-

rithm)” U�“õ�ª�{½¡�k���{ (efficient algorithm) ½Ð��{ (good algo-

rithm)”.

P.102 (i) 1 5 ã1 2 1 “~X, ã 2.13 (h) ¥” AU� “~X, ã 2.9 (h) ¥”. 1 5 ã1 3 1 “d

SK 2.5.2 �” A� “dSK 2.4.2 �”.

(ii) 1 6 ã1 5 1 “V0 = {x0} = P0” A� “S0 = {x0} = P0”.

(iii) �ê1 2 1 “l(xk) = min
x∈Sk−1

{l(x), l(xj) + ω(xj , xk)}” A� “l(xk+1) = min{l(x) : x ∈

Sk} = l(xj) + ω(xj , xk+1)”.

P.103 (i) ã 2.10 (d) ¥ “l(y5) = ∞” A� “l(y5) = 8”; ã 2.10 (g) ¥ “y1” AU� “x3”.

(ii) ~ 2.5.1 1 1 1¥ “\�ã (D,w)” A� “\�ã (D,w)”.

P.104 ù��kØ��Ø, Ì�´ G A� D, V AU� S, ±9�
eI�Ø, äN?UXe:

1) N+
D (x0) ∩ S0 = N+

D (S0) ∩ S0 = {y1, y2}.
l(y1) = min{∞, l(x0) + ω(x0, y1)} = min{∞, 0 + 7} = 7;

l(y2) = min{∞, l(x0) + ω(x0, y2)} = min{∞, 0 + 1} = 1.

-x1 = y2, S1 = S0 ∪ {x1} = {x0, x1}, P1 = P0 + (x0, x1), k = 1 (ë�ã 2.10 (c)).

2) N+
D (x1) ∩ S1 = N+

D (S1) ∩ S1 = {y1, y4, y5}.
l(y1) = min{l(y1), l(x1) + ω(x1, y1)} = min{7, 1 + 5} = 6;

l(y4) = min{l(y4), l(x1) + ω(x1, y4)} = min{∞, 1 + 2} = 3;
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l(y5) = min{l(y5), l(x1) + ω(x1, y5)} = min{∞, 1 + 7} = 8.

-x2 = y4, S2 = S1 ∪ {x2} = {x0, x1, x2}, P2 = P1 + (x1, x2), k = 2 (ë�ã 2.10 (d)).

3) N+
D (x2) ∩ S2 = {y1, y3} Ú N+

D (S2) ∩ S2 = {y1, y3, y5}.
l(y1) = min{l(y1), l(x2) + ω(x2, y1)} = min{6, 2 + 3} = 5;

l(y3) = min{l(y3), l(x2) + ω(x2, y3)} = min{∞, 3 + 5} = 8;

l(y5) = 8.

-x3 = y1, S3 = S2∪{x3} = {x0, x1, x2, x3}, P3 = P2 +(x2, x3), k = 3 (ë�ã 2.10 (e)).

4) N+
D (x3) ∩ S3 = N+

D (S3) ∩ S3 = {y3, y5}.
l(y3) = min{l(y3), l(x3) + ω(x3, y3)} = min{8, 5 + 4} = 8;

l(y5) = min{l(y5), l(x3) + ω(x3, y5)} = min{8, 5 + 1} = 6.

-x4 = y5, S4 = S3 ∪ {x4} = {x0, x1, x2, x3, x4}, P4 = P3 + (x3, x4), k = 4 (ë�ã 2.10

(f)).

5) N+
D (x4) ∩ S4 = ∅ Ú N+

D (S4) ∩ S4 = {y3}. l(y3) = 8.

-x5 = y3, S5 = S4 ∪ {x5} = {x0, x1, x2, x3, x4, x5}, P5 = P2 + (x2, x5), k = 5 (ë�ã

2.10 (g)).

P.105 1 4 1 “(dSK 2.1.1)” A� “(dSK 2.1.11)”.

P.106 ã 2.11 �5º¥ “�3 xi(i = 1, 2, 3, 4, 5) �| ä/ã” AU� “�3 xi(i = 1, 2, 3, 4, 5)

�| 	�ä”.

1nÙ ²ã�²¡ã

P.131 ½n 3.3.1 (i) (⇒) �y²¥���é “dSK 2.2.3 �” A� “dSK 2.1.14 �”.

P.131 (i) íØ 3.3.1.1 ¥1 1 1 “E∗ = {e∗ ∈ E(G∗) : e ∈ E(T )}” A� “E∗ = {e∗ ∈ E(G∗) : e ∈
E(T )}”.

(ii) íØ 3.3.1.1 y²����1 “d½n 2.2.3�” A� “d½n 2.1.3 �”.

P.132 (i) ã 3.13 ¥ “e7, e8” A©O� “e8, e7” (�p���e).

(ii) ½n 3.3.2 �y²¥ “ei 7→ ϕ(e) = e∗” A� “e 7→ ϕ(e) = e∗”.

(iii) ½n 3.3.3 �y²¥1 2 1 “G̃∗” U� “G̃∗”.

(iv) ½n 3.3.3 �y²¥1 2 ã����é “ (�SK 3.3.3)” A� “(�SK 3.3.2)”.

P.135 (i) 1 1 1 “íØ 1.1.1” A� “íØ 1.3.1”.

(ii) ª (3.4.3) Úª (3.4.4) ¥m�ªf

2E =
∑
n>3

nVn > 3
∑
n>6

Vn = 3V
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A�

2E =
∑
n>3

nVn > 3
∑
n>3

Vn = 3V

(Ù¥, 6 U� 3.)

1oÙ �ä6�ëÏÝ

P.146 (i) 1 1 1 “½Â� 2.3 !” A� “½Â� 2.2 !”.

(ii) ª (4.1.4) ¥ “c(a)” A� “f(a)”.

(iii) ª (4.1.4) ª¥9Ù�¡�“S
′” ÑU� “S′”. (� 5 ?)

P.149 (i) 1 4 ã “(½Â� 2.3 !)” A� “(½Â� 2.2 !)”.

(ii) ã 4.3 (a) ¥�º: y 'é�n^k�>�¥m@^, A3Ù>þ\þêi “1”.

(ii) �ê1 2 1�úª¥, 5 � “G” A� “D”.

P.152 (i) ã 4.4 (b) ¥ “(x, y) ©l8 S” A� “xy ©l8 S”.

(ii) ª (4.2.4) ¥ “G” A� “D”.

P.153 ª (4.2.5) ª¥ “G” A� “D”.

P.155 1 8 1 “�SK 1.4.7” A� “�SK 1.3.9”.

P.157 SK 4.2.7 1 3 1 “� A1, · · · , Am Ú {B1, · · · , Bm}” ¥� “{ }” Aí�. Ó�, “A =

{A1, · · ·Am} Ú B = {B1, · · ·Bm}” ¥�
��ÏÒ, A� “A = {A1, · · · , Am} Ú B =

{B1, · · · , Bm}”.

P.158 1 9 1 “£�3 2.2 !½Â�” A� “£�3 2.1 !½Â�”. 1 15 1 “k��´ 1 >ëÏ

ã” U� “k��´r 1 >ëÏã”.

P.159 �ê1 5 1 “(SK 4.3.17)” A� “(SK 4.3.6)”.

P.160 ~ 4.3.1 y²�1 2 ã“(SK 4.3.2 (a))” Ø�3, �í� “(SK 4.3.2(a))”.

P.161 ~ 4.3.3 ¥1 2 1 “(Ù½Â�SK 1.4.8)” A� “(Ù½Â�SK 1.3.10)”.

P.163 1 6 1 “d Menger ½n (4.3)” A� “d Menger ½n (4.2.2)”.

P.171 1 7 1 “val f” A� “val f”.

P.172

b(f) =
∑

a∈E(G)

f(a)b(a)

A�

b(f) =
∑

a∈E(D)

f(a)b(a)
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P.181 ���1 “b(f0)” A� “b(f0)”.

P.182 ã 4.16 (a) Ú (b) ¥ “x1, x2, x3” A� “x3, x1, x2”. ã�5º¥� “G” A� “D”.

P.188 1 6,7,8 1k 3 ? “ς(D)” A� “τ(D)”.

P.189 1 2 1 “det KKT = 66 = ς(D)” A� “det(KKT) = 66 = τ(D)”.

1ÊÙ ���Õá8

P.194 �ê1 4 1 “>” �±U� “=”.

P.199 ã 5.5 ¥�þ�� K6 �x�^> “x2x4”.

P.204 ~ 5.1.3 y²�1 1 1 “¢¯þ” A� “¯¢þ”.

P.205 SK 5.1.2 (d) ¥ “n�¿©ãÑ¹k 3
2 ε ^>��Ü©fã0A� “4�²¡ãÑ¹k 2

3 ε

^>� 2 Ü©fã”.

P.206 (i) SK 5.1.5 1 3 1, 3 “{A1, · · · , Am} k�É�LX” ��\þ“�¿�^�´” ½ö

“⇔”.

(ii) SK 5.1.6, 3 “ä G k����” ��\þ “⇔”.

(iii) SK 5.1.9 U�µ

� A´ m×n�Ý
 (m 6 n). A�ÈÚª (Permanent) Per(A)½Â�¤k u A�ØÓ

1ØÓ�� m ����¦È�Ú. � G ´ 2 Üy©� {X, Y } � 2 Üã, |X| = m, |Y | = n,

Q ´ G ���Ý
 A(G) ¥ X éA�1� Y éA��¤�Ñ�fÝ
. y²:

(a) � m > n �, G ¥vk�Ú X ���;

(b) � m 6 n �, G ¥�Ú X ���ê8� Per(Q);

(c) Kn,n ¥k n! �ØÓ�����.

P.209 �ê1 7 1, 3 “x, y ∈ I” c\þ “∀”.

P.213 ã 5.9 5º¥: (b) ¥� “H = G[M∆M ′]” A�� “ H = G[M∆M∗]”.

P.215 ½n 5.3.3 y²�1 2 ã¥

∆|S| =
∑
u∈S

dG(u) = |[S, T ]| =
∑
u∈T

dG(u) 6 ∆|T |

A�

∆|S| =
∑
u∈S

dG(u) = |[S, T ]| 6
∑
u∈T

dG(u) 6 ∆|T |.

P.220 ~ 5.4.1 ¥1 2 1 “w(xixj) = wij” A� “w(xiyj) = wij”.

P.221 ½n 5.4.1 ¥ “� l ´” A� “� l ´”.
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P.225 1�ã�ê1 6 1 “~X, ã 5.15 (a) ¤«� G−{J ′
4, J

′′
1 } ¥���” �����“�”i. ,

	, 1�ã�ê1 3 1 “é�üº: J ′′
j Ú J ′

i(i 6= j)” A� “é�üº: J ′
j Ú J ′′

i (i 6= j)”.

P.230 �ê1 8 1 “C ′ ⊆ G” A� “C ′ 6⊆ G”.

P.233 ª (5.3.3)

w(M) 6 w(M1) 6
1
2
w(C ′) 6 w(C∗).

A�

w(M) 6 w(M1) 6
1
2
w(C ′) 6

1
2
w(C∗).

18Ù /ÚnØ

P.236 1�ã1 2 1 “?uÙ¦ÃÏ�þ��Ä” A� “ÑuÙ¦ÃÏ�þ��Ä”. d	, 1 3 ã

1 2 1 “@oÓ�|�Á” A� “@oÓ�|g�Á”.

P.239 ���ã1 3 1 “ù��� H �º:IÒ ”A� “ù��� H �º:IÒ”.

P.240 ã 6.2 (a) ¥ x9 ��>\þêi “1”.

P.259 ã 6.10 ¥º: x �>�êiAI�: 3(2).

1ÔÙ ã�+

P.272 Ún 7.2.2 ¥�ÎÒ�Ùy²¥�ÎÒk:·Ï. òÚn¥�ÎÒ “F1” Ú “F2” ©OU�

“A” Ú “F”.

P.273 ã 7.5 ¥�ÎÒ “S” Ú “T” ©OU� “C” Ú “D”.
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