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3.1 NNN������ÄÄÄ������£££

½Â 3.1. �A�B�?¿ü�8Ü§XJk��(½�5Æ£½{K¤

f§¦�?�a ∈ A§fòa éA�B¥�������b ∈ B§K¡f�8
ÜA�8ÜB���N�§P�f : A→ B½A

f−→ B"

½Â 3.2. �f�8ÜA�8ÜB���N�§?�a ∈ A§XJfòaé
A�b ∈ B§K¡b�a3N�f�^e��§P�f(a) = b¶¡a�b���"

lN��½Â�±wÑ§8ÜA¥�z���3N�f��^eÑk�§


B¥���Kk�Uvk��"Ó�§8ÜA¥ØÓ�����U�Ó§


B¥ØÓ�����K�½ØÓ"

XJA�B´ê�8Ü§XEê8Ü!¢ê8Ü½�ê8Ü�§@o

lA�B�N�Ò´Ï~�¼ê"��§N��Vg´¼êVg�í2"X

JA´õ�8Ü�(k�È§'X`A = A1×A2×· · ·×An§
f´A�B�
N�§�(a1, a2, · · · , an) ∈ A1 × A2 × · · · × An3f�^e���b ∈ B§K
P�f(a1, a2, · · · , an) = b§ùa�N�éAu·�~��õ�¼ê"

�f´A�B���N�§�f(a) = b§·���±P�(a, b) ∈ f§�
Ò´`§òN�f w�´¤k�����¤�kS��|�8Ü§=f =

{(a, b)|a ∈ A�f(a) = b}"¤±§N�f�±w�´A × B�f8§=f ⊆
A×B"Ï�?�a ∈ A§a����§¤±e(a, b) ∈ f�(a, c) ∈ f§K�½
kb = c"

½Â 3.3. �f : A→ B§8ÜA¥¤k��3f�^e��¤�¤�8

Ü¡�f���§P�Rf§=

Rf = {f(a)|a ∈ A}.

w,kRf = {b|b ∈ B§��3a ∈ A§¦�f(a) = b} ⊆ B"

½Â 3.4. �f : A → B§g : A → B§XJé?¿a ∈ A§Ñ÷

vf(a) = g(a)§K¡N�f�g��§P�f = g"

42
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~ 3.1. �kü�8ÜA = {a1, a2, a3, a4}!B = {b1, b2, b3}"XJk�
�5Kf§fòa1�a2éA�b2§
òa3�a4éA�b1§Kf�A�B�N�§

Ù¥f(a1) = f(a2) = b2§f(a3) = f(a4) = b1§Rf = {b1, b2}"

~ 3.2. �kü�8ÜA = {a1, a2, a3}§B = {b1, b2, b3}§

(1) XJk��5Kf§fòa1éA�b1Úb2§a2éA�b2§a3éA�b3§

KfØ´N�§ù´Ï�fòa1éA�ü�ØÓ���b1Úb2"

(2) XJk��5Kg§gòa1éA�b2§a2éA�b1§�a3vkéA��

�§KgØ´N�§ù´Ï�a33B¥vkéA���"

(3) XJk��5Kh§hòa1éA�b2§a2éA�b1§a3éA�,��

�c /∈ B§KhØ´A�BN�§ù´Ï�a3éA���cØ3B¥"

k
½Â3.4§·��±�äü�N�´Ä��"@o§�½ü�k�

8ÜA �B§lA�B�.kõ��Ø���N�Qºe¡�½n�Ñ
�

Y"

½n 3.1. �½ü�k�8ÜA�B§lA�B�N��k|B||A|�.

yyy²²²µA!B´k�8Ü§b�A = {a1, a2, · · · , an}§B = {b1, b2, · · · , bm}§
�¿�X|A| = n!|B| = m"�f´A�B�N�§Kf�n��þ

(f(a1), f(a2), · · · , f(an))

��éA"
f(a1)�±´B¥��b1, b2, · · · , bm�?¿��§km«�U"
Ón§f(a2) km«�U§ ...§f(an)km«�U"¤±§A�B�N��

k

n�︷ ︸︸ ︷
m×m× · · · ×m = mn = |B||A| �"y."

~ 3.3. �A = {a1, a2}!B = {b1, b2, b3}"KlA�B�N��k|B||A| =
32 = 9 �"ë�L3.1"


lB�A�N��k|A||B| = 23 = 8 �"ë�L3.2"
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L 3.1: lA�B�9�N�

��

� ¼ê

f1 f2 f3 f4 f5 f6 f7 f8 f9

a1 b1 b1 b1 b2 b2 b2 b3 b3 b3

a2 b1 b2 b3 b1 b2 b3 b1 b2 b3

L 3.2: lB�A�8�N�

��

� ¼ê

g1 g2 g3 g4 g5 g6 g7 g8

b1 a1 a2 a1 a1 a2 a2 a1 a2

b2 a1 a1 a2 a1 a2 a1 a2 a2

b3 a1 a1 a1 a2 a1 a2 a2 a2
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3.2 AAAÏÏÏNNN���

�!0�A«äkAÏ5��N�§§�3±��Ù!¥å�­��

^"

½Â 3.5. �f : A → A"eé?¿a ∈ A§þkf(a) = a§K¡N

�f�Aþ�ð�N�§P�f = IA"

½Â 3.6. �f : A→ B§

(1) XJRf = B¶=?�b ∈ B§�3a ∈ A§¦�f(a) = b§K¡f�÷

�"

(2) ?�a1, a2 ∈ A§ea1 6= a2§Kkf(a1) 6= f(a2)§K¡f�ü�"�

=§�f´ü�§Kef(a1) = f(a2)§�½ka1 = a2"

(3) XJfQ´ü�§�´÷�§K¡f´��N�½V�"

�f�8ÜA�8ÜB�N�§?�A�f8S§½ÂS��8�

f(S) = {f(x)|x ∈ S}.

AO§�S = ∅�§f(S) = ∅¶�S = A�§f(A)��N�f��8§P

�Im(f). e·�ò8ÜB�¤Im(f)§òfw�´l8ÜA�8ÜIm(f)�

N�§Kf : A→ Im(f)´÷�"

½Â 3.7. �f�8ÜA�8ÜB�V�"Ï�f´÷�§¤±?�b ∈
B§�3a ∈ A§¦�f(a) = b"âd·�½Â��l8ÜB¥���8

ÜA¥���éA5Kf−1§¦�?�b ∈ B§ef(a) = b§Kf−1 òbéA

�a"

½n 3.2. �f�8ÜA�8ÜB�V�§KXþ½Â�f−1�8ÜB�

8ÜA�V�"

yyy²²²µÄky²f−1�8ÜB�8ÜA�N�"?�b ∈ B§Ï�f´

÷�§¤±�3a ∈ A§¦�f(a) = b§
�qÏ�f´ü�§=k��
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�a ∈ A§¦�f(a) = b"¤±§f−1òB¥?¿����éA�A¥���

����§Ïdf−1´8ÜB�8ÜA�N�"

�e5y²f−1´ü�"^�y{"?�b1, b2 ∈ B§�b1 6= b2§b

�f−1(b1) = f−1(b2) = a ∈ A"df−1�½Â�§kf(a) = b1�f(a) = b2.


b1 6= b2§¿�Xfòa ∈ AéA�B¥ü�ØÓ���b1Úb2§�f´N�
gñ"�f−1´ü�"

��y²f−1´÷�"?�a ∈ A§Ï�f´N�§¤±�3b ∈ B§¦
�f(a) = b§df−1�½Â�§kf−1(b) = a"¤±f−1´÷�"

nþ��§f−1�8ÜB�8ÜA�V�"y."

¯¢þ§dN��kS��|8Ü�L«�ª§·��±òfL«

¤f = {(a, b)|a ∈ A �f(a) = b}"ef´V�§Kf−1 = {(b, a)|(a, b) ∈ f}"

½n 3.3. �A�B´k�8Ü§K�3lA�B�÷��¿�^�

´|A| ≥ |B|"

yyy²²²µ�f´lA�B�÷�§K8ÜB¥z���3A¥Ñk���

�"dN��½Â�§B¥ØÓ���3A ¥����½ØÓ§
�B¥�

����3A¥�Ukõ���"Ïd§8ÜA¥����ê�½�u�u

8ÜB¥����ê§=|A| ≥ |B|"
��§b�A!BÑ´k�8Ü§�|A| ≥ |B|"PA = {a1, a2, · · · , am}§

B = {b1, b2, · · · , bn}§Km ≥ n"·�½Â��N�f : A→ B§

f(ai) =

bi 1 ≤ i < n

bn n ≤ i ≤ m.

K?�bi ∈ B(1 ≤ i ≤ n)§Ñ�3ai ∈ A(1 ≤ i ≤ n)§¦�f(ai) = bi§

f´A�B�÷�"¤±§l8ÜA�8ÜB�3÷�"y."

½n 3.4. �A�B´k�8Ü§KlA�B�3V��¿�^�´|A| =
|B|"

yyy²²²µXJlA�B�3V�§��f"��¡§Ï�f´÷�§d

½n3.3�§ |A| ≥ |B|",��¡§Ï�f�V�§d½n3.2�§�3
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lB�A�_N�f−1§
�f−1�V�§´÷�"d½n3.3�§|B| ≥ |A|"
Ïd§|A| = |B|"

XJ|A| = |B|§�|A| = |B| = n§A = {a1, a2, · · · , an}§B = {b1, b2, · · · , bn}"
½Â��¼êf§¦�éu1 ≤ i ≤ n§f(ai) = bi§K´�f´V�"y."

½n 3.5. �A�B´k�8Ü§�|A| = |B| = n§KlA�Bkn!�Ø

Ó�V�"

yyy²²²µ�A = {a1, a2, · · · , an}§B = {b1, b2, · · · , bn}§f�A�B�V

�"Äk§f(a1)�±´B ¥�?¿����§¤±kn�ÀJ¶
�§

duf ´V�§f(a2) 6= f(a1)§3f(a1)(½�§f(a2)ØU��f(a1)�

Ó���§�U�B − {f(a1)}¥�,���§kn − 1«ÀJ¶Ón§

3f(a1)!f(a2) (½�§f(a3)kn − 2«ÀJ¶...¶��§3f(a1)!f(a2)!

...!f(an−1)(½�§f(an)�k�«ÀJ"Ïd§lA�B �V�kn× (n−
1)× · · · × 1 = n!�"

¯¢þ§lA�B�V��B��ü���éA"ef´A�B�V

�§Kf(a1)f(a2) · · · f(an)´B¥������ü�¶��§�½B��

ü�bj1bj2 · · · bjn§·�½ÂN�f : A → B§¦�f(ai) = bji(1 ≤ i ≤ n)§

Kf´A�B���N�"¤±§lA�B�V��ê�uB��ü�ê§

�n!"y."

~ 3.4. �A!B©O´�ê8Ü�óê8Ü§KB´A�ýf8"½

ÂN�f : A → B§?�n ∈ A§f(n) = 2n§K´�§f´lA�B�V�"

ù�~f`²
§éuÃ�8Ü5`§�U�3�Ùýf8�V�"�´§

d½n3.4�§éuk�8Ü5`§ù´Ø�U�"

~ 3.5. �R�¢ê8Ü§½ÂN�f : R×R→ R§f((x, y)) = x× y§
Kf´÷�§�fØ´ü�"~X§f((2, 3)) = 2 × 3 = 6§�kf((1, 6)) =

1× 6 = 6"

~ 3.6. �S = {1, 2, 3}§P(S) = {∅, {1}, {2}, {3}, {1, 2}, {1, 3}, {2, 3},
{1, 2, 3}}�S��8§½Â8Ü�¿$�∪ : P(S) ×P(S) → P(S)"?

�A ⊆ S!B ⊆ S§∪((A,B)) = A ∪ B§K?�A ∈ P(S)§(∅, A) ∈
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P(S)×P(S)§∪((∅, A)) = ∅∪A = A§¤±§∪´P(S)×P(S)�P(S)�

÷�§�Ø´ü�§~X§{1, 2} ∪ {2, 3} = {1} ∪ {1, 2, 3} = {1, 2, 3}"

Ón§8Ü��$��äk�¿$��Ó�5�§
Ö$�K´P(S)�P(S)�

V�"

~ 3.7. �A = {a1, a2, · · · , an}§B = {0, 1}§P(A)�A��8§½

Âf : P(A) → Bn =

n︷ ︸︸ ︷
B ×B × · · · ×B§?�C ∈ P(A)§=C ⊆ A§½

Âf(C) = (b1, b2, · · · , bn)§Ù¥§éu1 ≤ i ≤ n§

bi =

0 ai /∈ C,

1 ai ∈ C.

Kf´8ÜA��8P(A)�8ÜBn���N�§
�´V�"

?�Bn�����(b1, b2, · · · , bn)§bi ∈ B§1 ≤ i ≤ n§�E8ÜC =

{ai|ai ∈ A, bi = 1}§w,C´A�f8§=C ∈P(A)§¿�

f(C) = (b1, b2, · · · , bn).

=C´(b1, b2, · · · , bn)���"¤±§f´÷�"

b�§A�f8C1�C2Ñ´(b1, b2, · · · , bn)���"?�ai ∈ A§eai ∈
C1§Kd(b1, b2, · · · , bn)�½Â��§bi = 1§?
��§ai ∈ C2§¤

±C1 ⊆ C2"Ón§C2 ⊆ C1"¤±§C1 = C2"=(b1, b2, · · · , bn)�k�

���§¤±f´ü�"

nþ��§f´8ÜP(A)�8ÜBn�V�"

3.3 NNN������EEEÜÜÜ

½Â 3.8. �f´8ÜA�8ÜB�N�§
g´8ÜB�8ÜC�N�"

?�a ∈ A§�f(a) = b ∈ B§?�Úkg(b) = c ∈ C"�Ò´§ëY�1
N�f�g§ÒòA¥���éA�C ¥���§�¤
��#�N�§�

�f�g�EÜN�§P�g ◦ f £ë�ã3.1¤"5¿§ùpòf �3EÜN

��m>§L«k�1N�f§,�3�1N�g"u´§éua ∈ A§k

g ◦ f(a) = g(f(a)).
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A CB

a
b

c

f g

g  f

ã 3.1: EÜN��«¿ã

XJA!B!CÑ´ê�8Ü§XEê8Ü!¢ê8Ü½�ê8Ü�§

@of�gÒ´Ï~�¼ê§EÜN�g ◦ fÒ´EÜ¼ê"
e¡?ØEÜN��5�"

½n 3.6. �f´8ÜA�8ÜB�V�§Ïd�3_N�f−1 : B → A§

@of−1 ◦ f = IA§f ◦ f−1 = IB"

yyy²²²µÏ�f : A→ B§?�a ∈ A§�f(a) = b§Kb ∈ B"duf´V
�§¤±k_N�f−1§f−1(b) = a"l
k

f−1 ◦ f(a) = f−1(f(a)) = f−1(b) = a.

¤±§V�f�Ù_N�f−1�EÜN�Ò´Aþ�ð�N�§=f−1 ◦ f =

IA"Ón�y§f ◦ f−1 = IB"y."

½n 3.7. N��EÜ$�÷v(ÜÆ"

yyy²²²µ�f : A→ B!g : B → C!h : C → D§�y²

(h ◦ g) ◦ f = h ◦ (g ◦ f).

Äkw�§(h ◦ g) ◦ fÚh ◦ (g ◦ f)Ñ´l8ÜA�8ÜD�N�"?�a ∈ A§
�f(a) = b!g(b) = c!h(c) = d§Ù¥b ∈ B!c ∈ C!d ∈ D"dEÜN�
�½Â§�±�Ñ

(h ◦ g) ◦ f(a) = (h ◦ g)(f(a)) = (h ◦ g)(b) = h(g(b)) = h(c) = d;
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h ◦ (g ◦ f)(a) = h(g ◦ f(a)) = h(g(f(a))) = h(g(b)) = h(c) = d.

Ïd§(h◦g)◦f(a) = h◦(g◦f)(a)"Ï�é?¿a ∈ A§Ñ÷v(h◦g)◦f(a) =

h ◦ (g ◦ f)(a)§¤±(h ◦ g) ◦ f = h ◦ (g ◦ f)"y."

½n 3.8. �f : A→ B!g : B → C§

(1) ef�gÑ´÷�§Kg ◦ f�´÷�"

(2) ef�gÑ´ü�§Kg ◦ f�´ü�"

(3) ef�gÑ´V�§Kg ◦ f�´V�§¿�g ◦ f�_N�´(g ◦ f)−1 =

f−1 ◦ g−1"

yyy²²²µÏ�f : A→ B!g : B → C§¤±EÜN�´g ◦ f : A→ C"

(1) ?�c ∈ C§Ï�g : B → C´÷�§¤±�3b ∈ B§¦�g(b) = c"

qÏ�f : A→ B ´÷�§¤±�3a ∈ A§¦�g(a) = b"¤±

g ◦ f(a) = g(f(a)) = g(b) = c.

�Ò´`§éuN�g ◦ f5`§a´c���§¤±g ◦ f´÷�"
(2) 3�SK"

(3) d(1)�(2)�§ef�gÑ´V��§g ◦ f�´V�"e¡y²µ(g ◦
f)−1 = f−1 ◦ g−1"
Äk§Ï�f : A → B!g : B → C§¤±g ◦ f : A → C§(g ◦ f)−1 :

C → A"
f−1 : B → A!g−1 : C → B§¤±�kf−1 ◦ g−1 : C → A"?

�8ÜC¥��c§Ï�g´÷�§�3b ∈ B§¦�g(b) = c§qÏ�f ´÷

�§�3a ∈ A§¦�f(a) = b"dEÜN��½Â§k

f−1 ◦ g−1(c) = f−1(g−1(c)) = f−1(b) = a.

,��¡§du

g ◦ f(a) = g(f(a)) = g(b) = c,

��(g ◦ f)−1(c) = a"Ï�c�C¥?¿����§¤±

(g ◦ f)−1 = f−1 ◦ g−1.

y."
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3.4 ������

�!0��«AÏ�V�–k�8Ü�Ùg��V�§¡����"�

�3��§±9|ÜêÆ¥Ñk­���^"

3.4.1 ���������½½½ÂÂÂ���555���

½Â 3.9. �A´k�8Ü§lA�Ùg��V�¡�8ÜAþ���"

e|A| = n§KAþ���¡�n ���"

�A = {a1, a2, · · · , an}§KAþ�n���σ�±L«¤

σ =

(
a1 a2 . . . an

σ(a1) σ(a2) . . . σ(an)

)
.

du��σ´Aþ�V�§¤±éui 6= j§kσ(ai) 6= σ(aj)"¯¢þ§

σ(a1)σ(a2) . . . σ(an)´A¥����ü�§¤±8ÜAþ����A¥���

�ü���éA"AO/§¡Aþ�ð�N��ð���§P�

σI =

(
a1 a2 . . . an

a1 a2 . . . an

)
.

~ 3.8. �A = {1, 2, 3, 4, 5}§σ =

(
1 2 3 4 5

2 5 1 4 3

)
§Ù¥σ(1) =

2, σ(2) = 5, σ(3) = 1, σ(4) = 4, σ(5) = 3"25143´A¥����ü�"

3ïÄ8ÜAþ����§·�Ì�'%A¥��m�éA'X§

¿Ø'%äN���´�o"¤±§30���9Ù5��§·�Ò

^A = {1, 2, · · · , n}L«���n�8Ü"duAþ���σ�A¥����
ü�σ(a1)σ(a2) . . . σ(an)��éA§¤±n���kn!�"

d½n3.2�§V��3_N�§
�Ù_N��´V�"du��´

V�§¤±���3_N�§¡�_��"b�σ´��§

σ =

(
a1 a2 . . . an

σ(a1) σ(a2) . . . σ(an)

)
,
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KÙ_���

σ−1 =

(
σ(a1) σ(a2) . . . σ(an)

a1 a2 . . . an

)
.

~ 3.9. ¦σ =

(
1 2 3 4 5

2 5 1 4 3

)
�_��"

)))µσ−1 =

(
1 2 3 4 5

2 5 1 4 3

)−1
=

(
2 5 1 4 3

1 2 3 4 5

)
=

(
1 2 3 4 5

3 1 5 4 2

)
"

¯¢þ§�I�òσ�ü1p�§2ò1�1l1�nüÐS§1�1��1

�1�Ó�üSÒ�±
"

~ 3.10. ¦A = {1, 2, 3}þ¤k���"

)))µ|A| = 3§¤±Aþ��k3! = 6�§§�´

σ1 =

(
1 2 3

1 2 3

)
§σ2 =

(
1 2 3

2 3 1

)
§σ3 =

(
1 2 3

3 1 2

)
§

σ4 =

(
1 2 3

1 3 2

)
§σ5 =

(
1 2 3

3 2 1

)
§σ6 =

(
1 2 3

2 1 3

)
"

Ù¥§σ1´ð�N�"Aþ���A¥����ü���éA"~X§σ5 =(
1 2 3

3 2 1

)
éA��ü�´321§�Ò´��σ5L�ª¥�1�1"

�½Aþ���σ§σ(a1)σ(a2) . . . σ(an)�A¥����ü�"XJσ(a1)

σ(a2) . . . σ(an)¥_S��ê�Ûê§K¡σ(a1)σ(a2) . . . σ(an)�Ûü�§


σK¡�Û��¶ÄK§σ(a1)σ(a2) . . . σ(an)¥_S��ê�óê§¡σ(a1)

σ(a2) . . . σ(an)�óü�§
σK¡�ó��"~X§3~3.8¥§σéA�ü

��25143§Ù¥k5�_S§©O�21!51!54!53!43§¤±25143´Û

ü�§σ´Û��"3~3.10 ¥§σ2éA�ü�´231§k2�_S21Ú31§

¤±231´óü�§σ2´ó��"

·���§?Ûü�V��EÜN�E,´��V�"Ïd§ü��

�σi�σj ��U�1�´����§·�¡��σi�σj�¦È§P�σj • σi§

�²~�ÑK/•0§��P�σjσi"3~3.10¥§



3.4. �� 53

σ5 • σ4 =

(
1 2 3

3 2 1

)(
1 2 3

1 3 2

)
=

(
1 3 2

3 1 2

)(
1 2 3

1 3 2

)

=

(
1 2 3

3 1 2

)
= σ3,

σ4 • σ5 =

(
1 2 3

1 3 2

)(
1 2 3

3 2 1

)
=

(
3 2 1

2 3 1

)(
1 2 3

3 2 1

)

=

(
1 2 3

2 3 1

)
= σ2.

�����«AÏ�N�§ÙEÜ$��Ø÷v��Æ"~X§3�

~¥§σ5σ4 6= σ5σ4"

3.4.2 ÓÓÓ���

Ó�´�«AÏ���§Ó�3���L«�5�©Û��¡k­�

��^"

½Â 3.10. �a1, a2, · · · , ar´8ÜA = {1, 2, · · · , n}¥r�ØÓ���"
σ´Aþ���§÷vσ(a1) = a2§σ(a2) = a3§...§σ(ar−1) = ar§σ(ar) =

a1§
�3σ��^e§Ù§���±ØC§=?�a ∈ A−{a1, a2, · · · , ar}§
Ñkσ(a) = a§·�¡σ�����r�Ó�§P�

σ = (a1a2 · · · ar).

¡a1, a2, · · · , ar�σ�Ä���"

eσ = (a1a2 · · · ar)§Kkσ−1 = (arar−1 · · · a1)"3~3.10¥§σ2 =(
1 2 3

2 3 1

)
= (123)§σ−12 = (321) =

(
1 2 3

3 1 2

)
= σ3"

ØJwÑ§(a1a2 · · · ar) = (a2a3 · · · ara1) = ... = (ara1 · · · ar−1)"¤±§
����r�Ó�kr«ØÓ�L«�ª"Ó��¦È�^e¡�L�/ª

?1O�"~X§�σ = (134)!τ = (12)§Kk

στ = (134)(12) = (1234).
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σ τ

2 ← 2 ← 1

3 ← 1 ← 2

4 ← 3 ← 3

1 ← 4 ← 4

τσ = (12)(134) = (1342)

τ σ

3 ← 3 ← 1

1 ← 2 ← 2

4 ← 4 ← 3

2 ← 1 ← 4

ù�~f¥§στ 6= τσ"

�éuσ = (12)!τ = (34)5`§ÏLO�§�±�Ñστ = τσ"ù´

Ï�σ = (12)�τ = (34)¤�Ä���¥§vk�Ó�"·�¡ù��ü�

Ó�´Ø���Ó�"ü�Ø��Ó��¦È´����"

½n 3.9. ?Û��Ñ�±L«¤eZØ���Ó��¦È"

yyy²²²µÓ�=���Ä���k'§·�ÏLé��Ä����ê?

18B§5y²ù�½n"e��vk�Ä?Û��§K�ð���§�

±w�Ó���§½n¤á"
��Ø�U=�Ä����§¤±e�Ä


��§K��ü�"����σ"

���=�Äü����§��i�j§Kσ = (ij)§´��2�Ó�"½

n¤á"

b�����Ä����ê�um�§½n¤á"y3b���σ�Ä


m���£m ≥ 3¤"σ�½�Ä
,���§��i"duσ´k�8Ü

þ�V�§Ã¡S�i§σ(i)§σ2(i)§...§σt(i)§...¥���Ø�Uüüp

Ø�Ó"Ïd§�½�3ü�����ê0 ≤ k < l§¦�σk(i) = σl(i) =

(σkσl−k)(i) = σk(σl−k(i))"duσ´��§σk�´��§¤±dσk(i) =

σk(σl−k(i))��§i = σl−k(i)"duk�l´÷v0 ≤ k < l�σk(i) = σl(i)�ü
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����ê§i, σ(i), σ2(i), ..., σl−k−1(i)üüØ�§�π0 = (iσ(i)σ2(i)...σl−k−1(i))´

����l − k�Ó�"
y3�Ä��σ1 = π−10 σ§Ï�π0�Ä����i, σ(i), σ2(i), ..., σl−k−1(i)§


ù
����σ�Ä
"¤±§σvk�Ä���§σ1�vk�Ä§


�σ1�±i, σ(i), σ2(i), ..., σl−k−1(i)ØÄ§vk�Äù
��§¤±σ1�Ä�

���ê�um"d8Bb��§�3üüØ���Ó�π1!π2!...!πs§

¦�σ1 = π1π2...πs"Ïdσ = π0σ1 = π0π1...πs.

ùp§π0��Ä
i, σ(i), ..., σl−k−1(i))§
π1!π2!...!πsÑØ�Äù


��§¤±§π0�π1!π2!...!πsÑØ��§
d8Bb�§π1!π2!...!

πsp�Ø��§¤±π0!π1!π2!...!πsp�Ø��"ùÒy²
½néu

�Ä
m�������¤á"d8B{�§½n¤á"y."

ò����L«¤Ø���Ó��¦È�§Ù¥�z�Ó�¡���

Ó�Ïf"ùp�`²�´§Ø���Ó��¦È´����§XJØ�

ÄÓ�Ïf�Ö�^S§@o?Û��L«¤Ø���Ó��¦È�/ª

´���"~X§

σ =

(
1 2 3 4 5 6 7 8 9

6 3 5 1 7 4 2 9 8

)
= (164)(2357)(89) = (2357)(164)(89).

�σ´��§¦�σn = σI����ên¡�σ��"eσ = (a1a2...ar)´

��r�Ó�§@oσ���r"

½n 3.10. ò��L«¤Ø���Ó��¦È§�����Ù�Ó�

Ïf�Ý���ú�ê"

yyy²²²µd½n3.9�§����σ�±L«¤Ø���Ó��¦Èσ =

π1π2...πs§Ù¥π1!π2!...!πs�pØ���Ó�§�Ù�©O�m1!m2!

...!ms"�m´m1!m2!...!ms���ú�ê§��m = k1 ×m1!m =

k2 ×m2!...!m = ks ×ms"duØ��Ó��¦È´����§¤±k

σm = πm1 π
m
2 ...π

m
s = (πm1

1 )k1(πm2
2 )k2 ...(πmss )ks = σk1I σ

k2
I ...σ

ks
I = σI .
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b�§σ���r"e¡ÏLy²r|m§¿�m|r§l
��m = r§`

²m´σ ��"

��¡§Ï�σm = σI§¤±m ≥ r"�r
′ ≡ m mod r§Kk0 ≤ r

′ ≤
r−1"dσm = σr = σI �§σr

′
= σI"er

′ 6= 0§K1 ≤ r′ ≤ r−1§�r´σ�

�gñ"Ïd§r
′

= 0§7kr|m"
,��¡§duσ���r§¤±k

σr = πr1π
r
2...π

r
s = σI .

duπ1!π2!...!πsüüpØ��§7kπri = σI , 1 ≤ i ≤ s"
πi���mi§

�þ�ã�Ó��n��§mi|r, 1 ≤ i ≤ s"qÏ�m´m1!m2!...!ms�

��ú�ê§¤±m|r"nÜm|rÚr|m§��m = r"m´σ��"y."

3.4.3 ééé���

ü����Ó�¡��é�"?ÛÓ�Ñ�±L«¤é��È§'X

(a1a2...ar) = (a1ar)(a1ar−1)...(a1a3)(a1a2).

duz�Ó�Ñ�±L«¤Ø���Ó��È§¤±z���Ñ�±L«

¤é��È§�L«�{Ø��"~X

σ =

(
1 2 3 4 5

2 5 4 3 1

)
= (15)(12)(34) = (13)(34)(45)(24)(14)"

½n 3.11. é�´Û��"

yyy²²²µ�½é�(ij)§Ø��i < j§(
1 2 · · · i− 1 i i+ 1 · · · j − 1 j j + 1 · · · n

1 2 · · · i− 1 j i+ 1 · · · j − 1 i j + 1 · · · n

)
.

1�1�êi¥§_Skj(i + 1)!j(i + 2)! ...!j(j − 1)!ji¶±

9(i+ 1)i!(i+ 2)i!...!(j − 1)i§�k2× (j − i)− 1�§�Ûê"�(ij)´

Û��"y."
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�½��σ =

(
1 2 · · · n

a1 a2 · · · an

)
§òσ¦±��A½�é�(i i+ 1)§

·���

σ • (i i+ 1) =

(
1 2 · · · n

a1 a2 · · · an

)
(i i+ 1)

=

(
1 2 · · · i− 1 i i+ 1 i+ 2 · · · n

a1 a2 · · · ai−1 ai+1 ai ai+2 · · · an

)
.

Ù�J´ò��σ¥�ai�ai+1�� �"XJai < ai+1§ai�ai+1�� �

�§σ • (i i+ 1)¥_Sê'σ¥_SêO\1¶ÄK§ai > ai+1§σ • (i i+ 1)¥

_Sê'σ¥_Sê~�1"ÃØ´ai < ai+1§½ai > ai+1§σ • (i i+ 1) ¥_

Sê�Ûó5�σ�'Ñu)
Cz"¤±§����3¦±/X(i i+ 1)�

é��§ÙÛó5��"

�½é�(i j)§Ø�b�i < j§Kk

(i j) = (i i+ 1)(i+ 1 i+ 2) · · · (j − 1 j)(j − 2 j − 1) · · · (i i+ 1).

Xd§σ • (i j)òσ�Ûó5UC
2 × (j − i) − 1g§l
σ • (i j)�Ûó5

�σ�Ûó5��"

lþ¡�©Û��§Û���±©)¤Ûê�é�Ïf�¦È§ó�

��±©)¤óê�é�Ïf�¦È"

½n 3.12. n(n ≥ 2)���¥§Û���ó���Ó��§�n!/2�"

yyy²²²µ n�8ÜA����A��ü���éA§¤±A����

kn!�"z����o´Û��§�o´ó��§üö7ØÙ�"-�

Nn�ó���8Ü�An§�Nn�Û���8Ü�Bn"½Âf : An → Bn§

¦�?�σ ∈ An§f(σ) = σ • (1 2)"e¡y²§f´An�Bn�V�§l
�

Ñ|An| = |Bn| = n!/2"

?�σ ∈ An§σ´ó��§f(σ) = σ •(1 2)´Û��§¤±§f(σ) ∈ Bn§
f´An�Bn�N�"?�τ ∈ Bn§kτ • (1 2) ∈ An§
�f(τ • (1 2)) =

(τ • (1 2)) • (1 2) = τ§¤±f´÷�"b�σ1, σ2 ∈ An§ef(σ1) = f(σ2)§

=σ1 • (1 2) = σ2 • (1 2)§Kkσ1 = σ2§¤±f´ü�"l
f´An�Bn�V

�"Ï�|An ∪Bn| = n!�|An ∩Bn| = 0§¤±|An| = |Bn| = n!/2"



58 CHAPTER 3. N�

L 3.3: ��m'¼ê

x1 x2 f0 f1 f2 f3 f4 f5 f6 f7 f8 f9 f10 f11 f12 f13 f14 f15

0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1

0 1 0 0 0 0 1 1 1 1 0 0 0 0 1 1 1 1

1 0 0 0 1 1 0 0 1 1 0 0 1 1 0 0 1 1

1 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1

3.5 mmm'''¼¼¼êêê

3.5.1 mmm'''¼¼¼êêê���½½½ÂÂÂ���555���

-F2 = {0, 1}§n�m'¼êf(x1, x2, ..., xn)´lFn2�F2�N�§l½

n3.1�§n�m'¼êq22
n
�"~X§��m'¼ê�k22

2
= 16�§ë�

L3.3"

3L3.3¥§¼êf1½Â
ü�Ù�þ�m�Ü6¦$�§P�x1 • x2§

·��²~�Ñ/•0§{üP�x1x2§§�$�5KXL3.4¤«§=�x1

�x2 Ñ�1 �§x1x2 = 1"¼êf7½Â
ü�Ù�þ�m�Ü6\$�§P

�x1 + x2§§�$�5KXL3.5¤«§=�x1�x2Ñ�0�§x1 + x2 = 0"

L 3.4: Ü6¦{

x1 x2 x1x2

0 0 0

0 1 0

1 0 0

1 1 1

L 3.5: Ü6\{

x1 x2 x1 + x2

0 0 0

0 1 1

1 0 1

1 1 1

Ü6Cþ�,��­�$�´Ü6Ö$�x§§�$�5KXL3.6§¼

êx�x�����"

½Â 3.11. �f(x1, x2, ..., xn)�g(x1, x2, ..., xn)´ü�n�m'¼ê§

½Ân�m'¼êf!f + gÚf • gXe"?�(a1, a2, ..., an) ∈ Fn2§
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L 3.6: Ü6Ö

x x

0 1

1 0

L 3.7: m'¼ê$�

x1 x2 x1 x2 x1 + x2 f g f f + g f • g

0 0 1 1 1 0 0 1 0 0

0 1 1 0 1 0 1 1 1 0

1 0 0 1 1 0 0 1 0 0

1 1 0 0 0 1 1 0 1 1

(1) f(x1, x2, ..., xn) = f(x1, x2, ..., xn)§f¡�f�Ö¼ê§¡/f0�Ö$

�§{¡¦Ö"

(2) (f + g)(x1, x2, ..., xn) = f(x1, x2, ..., xn) + g(x1, x2, ..., xn)§f + g¡

�f�g�Ú¼ê§¡/+0�Ü6\§{¡\{"

(3) (f •g)(x1, x2, ..., xn) = f(x1, x2, ..., xn)•g(x1, x2, ..., xn)§f •g¡�f�g�

È¼ê§¡/•0�Ü6¦§{¡¦{"

�
m'¼ê�L«å5{ü�B§·�5½m'¼ê$��`k?

�g�¦Ö/f0!¦{”•”!\{/+0"

~ 3.11. �f(x1, x2) = x1x2!g(x1, x2) = x2"l¼ê��O�L3.7¥

�±wÑ§(f + g)(x1, x2) = x2 = g(x1, x2)§(f • g)(x1, x2) = x1x2 =

f(x1, x2)§f(x1, x2) = x1 + x2"

½n 3.13. �f!g!h´m'¼ê§m'¼ê�$�÷ve¡�5�µ

(1) (ÜÆµ(f + g) + h = f + (g + h)¶(f • g) • h = f • (g • h)"
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L 3.8: ©�Æy²

f g h g + h f • (g + h) f • g f • h f • g + f • h

0 0 0 0 0 0 0 0

0 0 1 1 0 0 0 0

0 1 0 1 0 0 0 0

0 1 1 1 0 0 0 0

1 0 0 0 0 0 0 0

1 0 1 1 1 0 1 1

1 1 0 1 1 1 0 1

1 1 1 1 1 1 1 1

(2) ��Æµf + g = g + f¶f • g = g • f"

(3) ©�Æµf + g • h = (f + g) • (f + h)¶f • (g + h) = f • g + f • h"

(4) f + 0 = f¶f • 1 = f"

(5) f + f = 1¶f • f = 0"

yyy²²²µµµ����~f§·�5y²©�Æf • (g + h) = f • g + f • h"d

uf!g!h���Ñ�k0�1ü«�U§·�ò¤k�U��§�¤O�

L§ë�L3.8"lL3.8�±wÑ§f • (g + h) �f • g + f • h������

Ó§�f • (g + h) = f • g + f • h"y."

éuê�¦{�\{5`§¦{éu\{÷v©�Æ§�´\{éu

¦{Ø÷v©�Æ"~X§?�¢êa, b, c§Ñka× (b+ c) = a× b+ a× c§
����¹e§a + b × c 6= (a + b) × (a + c)"�´Ü6¦éÜ6\÷v©

�Æ§
�Ü6\éÜ6¦�÷v©�Æ"

e¡|^½n3.13§5y²m'¼ê$�÷v��
�ª"

~ 3.12. é?¿m'¼êf§Ñ÷vf + f = f§f • f = f"

yyy²²²µµµ
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f + f = (f + f) • 1 = (f + f) • (f + f) = f + (f • f) = f + 0 = f§

f • f = (f • f) + 0 = (f • f) + (f • f) = f • (f + f) = f • 1 = f"

y."

~ 3.13. é?¿m'¼êf§Ñ÷vf + 1 = 1§f • 0 = 0"

yyy²²²µµµ

f + 1 = f + (f + f) = (f + f) + f = f + f = 1§

f • 0 = f • (f • f) = (f • f) • f = f • f = 0"

y."

~ 3.14. é?¿m'¼êf�g§f + g = 1�f • g = 0�¿�^�

´g = f"

yyy²²²µµµeg = f§Kkf + g = f + f = 1�f • g = f • f = 0"

��§ef + g = 1�f • g = 0§@o

g = g • 1 = g • (f + f) = g • f + g • f = 0 + g • f = g • f§

f = f • 1 = f • (f + g) = f • f + f • g = 0 + f • g = g • f§

¤±§g = f¤á"y."

~ 3.15. é?¿m'¼êf�g§f + g = f • g"

yyy²²²µµµy²g´´§ky²(f + g) • (f • g) = 0§(f + g) + (f • g) = 1§

,�|^~3.14 �(J§�±��§f + g = f • g"

(f + g) • (f • g) = f • (f • g) + g • (f • g)

= (f • f) • g + (g • g) • f

= 0 • g + 0 • f = 0 + 0 = 0.

(f + g) + (f • g) = f + [g + (f • g)]

= f + (g + f) • (g + g)

= f + (g + f) • 1

= (f + f) + g = 1 + g = 1.

d~3.14�§f + g = f • g"y."
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~ 3.16. é?¿m'¼êf�g§f + f • g = f§f • (f + g) = f

yyy²²²µµµ

f + (f • g) = f • 1 + f • g = f • (1 + g) = f • 1 = f§

f • (f + g) = (f + 0) • (f + g) = f + 0 • g = f"

y."

~ 3.17. �f!g�h´m'¼ê§XJf • g = f • h�f + g = f + h§

Kg = h"

yyy²²²µµµ£1¤�g = 1�§df • g = f • h�f + g = f + h��§f • 1 =

f • h�f + 1 = f + h§¤±f = f • h�1 = f + h"^f¦±1 = f + h�ü>§

�±�Ñ

f = f • (f + h) = f • f + f • h = 0 + f • h = f • h,


h = h • (f + f) = h • f + h • f = f + f = 1"d�§g = h = 1"

£2¤�g = 0�§df • g = f • h�f + g = f + h��§f • h = f • 0 =

0�f + h = f + 0 = f"^f¦±f = f + h�ü>§�±�Ñ

0 = f • f = f • (f + h) = f • f + f • h = 0 + f • h = f • h,


h = h • (f + f) = h • f + h • f = 0 + 0 = 0"d�§g = h = 0"nþ§Ã

Øg = 1½ö0§Ñkg = h§¤±g = h"y."

~3.12!~3.15�~3.16©Oy²
n�m'¼ê÷v��Æ!�•��

Æ�áÂÆ"ù
½Æ8�Ñ�±��Ú^"

3.5.2 mmm'''¼¼¼êêê���������LLL���ªªª

Ï~§��m'¼ê�±kõ«�p�d�L��ª"�
nØþï

Ä��B§·�I��«IO�L��ª§¦�z�m'¼êk���L

��ª§¿�ØÓ�m'¼êkØÓ�L��ª"e¡0����L�ª

Ò´Ù¥��«�{"

Äk·�`²§é?¿nm'¼êf(x1, x2, ..., xn)§Ñ÷v

f(x1, x2, ..., xn) = x1 • f(1, x2, ..., xn) + x1 • f(0, x2, ..., xn). (3.1)
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ù´Ï�§�x1 = 0�§úª(3.1)�mª�

0 • f(1, x2, ..., xn) + 1 • f(0, x2, ..., xn) = f(0, x2, ..., xn),


��x1 = 1�§úª(3.1)�mª�

1 • f(1, x2, ..., xn) + 0 • f(0, x2, ..., xn) = f(1, x2, ..., xn).

¤±§ÃØx1 = 0§�´x1 = 1§úª(3.1)Ñ¤á§¤±úª(3.1)¤á"

·�òúª(3.1)A^���m'¼êf(x1, x2)§�±�Ñ

f(x1, x2) = x1 • f(1, x2) + x1 • f(0, x2)

= x1 • [x2 • f(1, 1)) + x2 • f(1, 0)] + x1 • [x2 • f(0, 1) + x2 • f(0, 0)]

= f(1, 1)x1x2 + f(1, 0)x1x2 + f(0, 1)x1x2 + f(0, 0)x1x2.

òù�5Æí2�n�m'¼ê§Kk

f(x1, x2, ..., xn) =
∑

ai=0½1,1≤i≤n

f(a1, a2, ..., an)xa11 x
a2
2 ...x

an
n , (3.2)

Ù¥§

xaii =

xi ai = 1,

xi ai = 0.
(3.3)

úª(3.2)Ò´n�m'¼ê�f(x1, x2, ..., xn)���L�ª§Ù¥�z�

�xa11 x
a2
2 ...x

an
n Ò´����"Ï�z�aiÑ�±���0½1§n�m'¼ê

k2n���"

~ 3.18. �½3�m'¼êf(x1, x2, x3)§Ù¼ê�ë�L3.9"

§���L�ª�

f(x1, x2, x3) = f(0, 0, 0)x01x
0
2x

0
3 + f(0, 0, 1)x01x

0
2x

1
3

+ f(0, 1, 0)x01x
1
2x

0
3 + f(0, 1, 1)x01x

1
2x

1
3

+ f(1, 0, 0)x11x
0
2x

0
3 + f(1, 0, 1)x11x

0
2x

1
3

+ f(1, 1, 0)x11x
1
2x

0
3 + f(1, 1, 1)x11x

1
2x

1
3

= 0 • x01x
0
2x

0
3 + 1 • x01x

0
2x

1
3 + 1 • x01x

1
2x

0
3 + 1 • x01 x

1
2x

1
3

+ 0 • x11x
0
2x

0
3 + 1 • x11x

0
2x

1
3 + 0 • x11x

1
2x

0
3 + 1 • x11x

1
2x

1
3

= x1x2x3 + x1x2x3 + x1x2x3 + x1x2x3 + x1x2x3.



64 CHAPTER 3. N�

L 3.9: f(x1, x2, x3)�¼ê�L

x1 x2 x3 f(x1, x2, x3)

0 0 0 0

0 0 1 1

0 1 0 1

0 1 1 1

1 0 0 0

1 0 1 1

1 1 0 0

1 1 1 1

~ 3.19. ¦f(x1, x2, x3) = x1���L�ª"

)))µµµ

f(x1, x2, x3) = x1 = x1 • (x2 + x2) • (x3 + x3)

= x1x2x3 + x1x2x3 + x1x2x3 + x1x2x3.

3.5.3 888ÜÜÜ���AAA���¼¼¼êêê

½Â 3.12. �½8ÜE§F2 = {0, 1}§éuE�z�f8A ⊆ E§½Â
��¼êχA : E → F2§

χA(x) =

1 ex ∈ A,

0 ex /∈ A.

¡χA�8ÜA�A�¼ê"

w,§E�ØÓf8éAXØÓ�A�¼ê"eE´k�8Ü§E�f

8k2|E|�"lE�F2�N��ê�´2|E|"½Âg : P(E) → {f |f : E →
F2}§¦�?�A ∈P(E)§g(A) = χA§Kg´lP(E)�{f |f : E → F2}�
V�"
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XJ�E = Fn2§F
n
2�22

n
�f8�lFn2�F2�22

n
�m'¼ê�m�±

ïá��éA'X"éA��{´µéuA ⊆ Fn2§A�A�¼ê½Â�

χA(x1, x2, ..., xn) =

1 e(x1, x2, ..., xn) ∈ A,

0 e(x1, x2, ..., xn) /∈ A.

N´wÑ§eA1!A2�A�¼ê©O�χA1!χA2§@o8ÜA1 ∩ A2!

A1 ∪A2�A�¼ê©O´χA1
• χA2ÚχA1 + χA2"ù�§8Üþ�n«Ä�

$�Ö/-0!�/∩0!¿/∪0©OéAum'¼ê�n«$�–Ü6Ö!

Ü6¦ÚÜ6\"ò8Ü�$�5K�m'¼ê�$�5K\±'�§é

§���q�?ÒØJn)
"ù�:ò31??Ùk?�Ú�©Û"

SSSKKK

1. e¡�éA5K¥=
U
�¤N�º�`²nd"Ù¥§N�R©
O�g,ê8Ü�¢ê8Ü"

£1¤{(x1, x2)|x1, x2 ∈ N, x1 + x2 < 10}"
£2¤{(y1, y2)|y1, y2 ∈ R, y2 = y21}"
£3¤{(y1, y2)|y1, y2 ∈ R, y22 = y1}"
2. �f : A→ B§Ù¥A = {−1, 0, 1}2§B��ê8Ü"

f(x1, x2) =

0 ex1 × x2 > 0,

x1 − x2 ex1 × x2 ≤ 0.

£1¤f���Rf´�oº

£2¤lA�Rfkõ��ØÓ�N�º

3. e�¼ê¥=
´ü�!÷�½V�º`²nd"Ù¥§Z�Z+©

O��ê8Ü���ê8Ü"

£1¤f : Z→ Z+§f(n) = |n|+ 1"

£2¤f : Z → Z ∪ {0}§f(j) = j mod 3"Ù¥§j mod 3 L«jØ

±3��K{ê"

£3¤f : Z→ Z§f(n) = n+ 1¶g : Z→ Z§g(n) = n− 1"
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£4¤f : Z→ {0, 1}§f(j) =

0 j�Ûê§

1 j�óê
"

£5¤f : Z→ Z§f(j) = j2 + 2j − 15"

4. A!B´k�8Ü§Á�ÑlA × B�B × A�V�§l
y²|A ×
B| = |B ×A|"

5. �R[x]�¤k¢êXê�õ�ª�¤�8Ü§

£1¤y²µ d
dxf(x) = f

′
(x)´lR[x]�R[x]�N�"§���´�oº

´Ä�÷�º´Ä�V�º

£2¤y²µI(f(x)) =
∫ x
0 f(t)dt´lR[x]�R[x]�N�"§���´�

oº´Ä�÷�º´Ä�V�º

6. �A = {a1, a2, ..., an}!B = {b1, b2, ..., bm}§S(B)L«8ÜB¥��

�¤�¤kkSn�|¤�¤�8Ü§=

S(B) = {(bi1 , bi2 , ..., bin)|bij ∈ B, 1 ≤ j ≤ n}.

^FL«lA�B�¤kN��¤�8Ü§éuF¥�z�N�f§-

g(f) = (f(a1), f(a2), ..., f(an)),

y²µg´lF�S(B)�V�§¿ddy²lA�B�N�kmn�"

7. �f´8ÜS�T�N�§A�B´S�f8§y²

f(A ∪B) = f(A) ∪ f(B)§

f(A ∩B) ⊆ f(A) ∩ f(B)"

¿���Ñ��~f§`²f(A ∩B) 6= f(A) ∩ f(B)"

8. �f´8ÜS�T�N�§A´S�f8§A3S¥�Ö8�Ã = S−A"
�f�ü�½÷��§©O?Øf(Ã)�f̃(A)�'X"

9. �f!g!hÑ´lZ�Z�N�§f(x) = 3x§g(x) = 3x + 1§h(x) =

3x+ 2§�O�f ◦ g§g ◦ f§g ◦ h§h ◦ g§f ◦ g ◦ h"
10. �f´A�B�ü�§g´B�C�ü�§y²µ g ◦ f´A�C�ü

�"

11. �S = {1, 2, 3, ...}§�Ñü�lS�S�N�f�g§¦�f ◦ g = IS§

�´g ◦ f 6= IS"XJf´V�§¬u)�o�¹º



3.5. m'¼ê 67

12. �σ =

(
1 2 3 4 5 6

3 1 4 5 6 2

)
§τ =

(
1 2 3 4 5 6

2 4 1 3 6 5

)
"O�τσ§

τ2σ§σ2τ§σ−1τσ"

13. b�e��8ÜA = {1, 2, 3, 4, 5, 6, 7, 8}þ���§�òÙ�¤Ø�
��Ó��È"

£1¤(257)(78)(145)§

£2¤(72815)(21)(476)(12)"

14. òe���L«¤Ø���Ó��È"

£1¤

(
1 2 3 4 5 6 7 8

8 2 6 3 7 4 5 1

)
§

£2¤

(
1 2 3 4 5 6 7 8

3 6 4 1 8 2 5 7

)
§

£3¤

(
1 2 3 4 5 6 7 8

3 1 4 7 2 5 8 6

)
"

15. b�e��8ÜA = {1, 2, 3, 4, 5, 6, 7}þ���§�¦Ñ����
��"

£1¤(47)(261)(567)(1234)§

£2¤(163)(1357)(67)(12345)"

16. y²µ?Ûn����±L«¤é�(12)!(23)!...!((n − 1)n)�

¦È"

17. y²e¡ð�ªµ

£1¤x1 = x1x2x3 + x1x2x3 + x1x2x3 + x1x2x3§

£2¤x1x2 + x2x3 + x1x3 = x1x2 + x1x3"

18. b�f�g´m'¼ê§XJf + g = g§y²e¡n��ª¤á"

£1¤f • g + f = 1§

£2¤f + g = 1§

£3¤f • g = 0"

19. �Ñe���m'¼ê���L�ªµ

£1¤�ð�1�¼ê§

£2¤��=�ü�Cþ����Ó�§¼ê���1"


