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ÚÚÚnnn1. ?Û��k��¥����ê´���

ê��"

y²µ� E ´��k��"K§�A�Ø

�u"§§7½´���ê p. Ïd E ¹k��
Ó�u Fp �f�"� n = [E : F ]. K |E| = pn.

2
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� p ´���ê"P F̄p � Fp ��ê4�"

½½½nnn2. � n ´?¿��g,ê§K3 F̄p ¥�3
���f� E ¹ pn ���"



y²µ- E � Fp þ�õ�ª xpn − x 3F̄p

��Ü":¤�¤�8Ü"
� a1, a2 ∈ E. K

(a1 − a2)
pn − (a1 − a2) = apn

1 − apn

2 − a1 − a2 = 0.

(a1a2)
pn − (a1a2) = 0.

e a ´ E ¥��"�"K

(1/a)p
n − 1/a = (1/apn

)− 1/a = 0.

¤± E ´ F̄p �f�"
du xpn −x ��ê�−1. Ïd xpn −x vk

�"¤±E TÐ¹ pn ���"ùy²
�3
5"

b½ K ´ F̄p �,��¹ pn ����f
�"·�±c®²�� K ¥�z���´ xpn −
x �":"ÏdK = E. 2



XXX3. F̄p ¹Ã�õ���"

XXX4. � E, F ´ F̄p �f�" E ¹ pn ���§F

¹ pm ���"K F ⊆ E ��=� m|n.

y²µdu E, F ©O´ xpn − x Ú xpm − x

3F̄p ¥�":8§¤±

F ⊆ E ⇔

xpm − x|xpn − x ⇔
xpm−1 − 1|xpn−1 − 1 ⇔

pm − 1|pn − 1 ⇔
m|n.2



5551. du Fp �?Û��k�*ÜÑ�±i\�
F̄p ¥§¤±3Ó��¿Âe¹ q = pn �k��
´���§P�� Fq.
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ÚÚÚnnn5. � G ´�� n ��k�Abel +"b½
é?Û��g,ê m, G ¥�õk�� m �f
+§K G ´Ì�+"

y²µ� n = pe1
1 . . . per

r ´ n ��Ïf©)
ª"é 1 ≤ i ≤ r, � Gi ´ G �Sylow pi-f+"
�âAbel +�(�½n§Gi ´eZ�Ì�f+

��È"� Gi = H1 × · · · ×Ht, Ù¥z� Hj ´
Ì�+"dLagrange ½n§z� Hj ��Ñ´ pi

��"Ïdz� Hj ¹��pi �f+§u´ G �

�k t � pi �f+§ùíÑt = 1. �Ò´` G �
z�Sylow f+´Ì�+"Ïd G ´Ì�+" 2



½½½nnn6. � p ´���ê§ n ´��g,ê"�
p|n �§ F̄∗

p ¥Ø�3 n �f+"� p 6 |n �§ F̄∗
p

¥�3��� n �f+§§´��Ì�+"

y²µk� p|n. b½ H ´ F̄∗
p ��� n �

f+"K3 H ¥�3�� p �� α, = αp = 1.

u´ (α − 1)p = 0. �)gñ§Ïd F̄∗
p ¥Ø�3

n �f+"
2� p 6 |n. õ�ª xn−1 �/ª�ê� xn−1

p�§Ïd xn − 1 3 F̄p ¥vk":"Ï� F̄p

´�ê4�§ xn − 1 3 F̄p ¥TÐk n �":§
òÙ�NP� H. w, H ´ F̄∗

p � n �f+"
b½ K ´ F̄∗

p �?¿�� n �f+"�â
Lagrange ½n§ an = 1 é¤k a ∈ K ¤á§�

Ò´` K ¥z���´õ�ª xn − 1 3 F̄p ¥

�":"Ïd K = H. ùy²
 n �f+���

5"
AO§éu?¿g,ê m, H �õk��

m �f+"�âÚn 5 H ´Ì�+" 2



XXX7. � q = pn, p ´�ê"K¦{+ F∗
q = Fq\{0}

´Ì�+"



XXX8. � E, F ´k��§F ⊆ E. K E/F ´ü*
Ü"

y²µ?�Ì�+ E∗ �)¤� α, K E =

F [α]. 2



XXX9. ?¿��k�� Fq þÑ�3?¿g�Ø�
�õ�ª"

y²µé?Ûg,ê n, �âþ¡íØ

Fqn = Fq[α].

α �4�õ�ªÒ´ Fq þ��� n gØ��õ
�ª"2



½½½ÂÂÂ1. � F ´��k��"KÌ�+ F ∗ �
?Û��)¤�¡� F ������(primitive

element )"



~~~1. � p ´���ê§ m ´��Ø� p �Ø�
g,ê"¦y�3g,ê n ¦ m �Ø pn − 1.

y²µ�â½n 6 F̄∗
p ¥�3�� m �Ì�

+"� α ´ù�Ì�+�)¤�"- E = Fp[α].

� E ¥����ê´ pn. �â Lagrange ½n
m|pn − 1. 2

lù�~fw�Ð�êØ¥�,
¯K�
±^k����{)û"



½½½nnn10 (Wilson ½n). � p ´���ê§K

(p− 1)! ≡ −1 (mod p).

y²µ� p = 2 �½nw,¤á§±e� p

´Û�ê"u´3Fp ¥ 1 6= −1 � 1,−1 ´�§
x2 = 1 3Fp ¥��Ü)"é?¿ t ∈ Fp, ��

t 6= ±1 Òk t−1 6= t. Ïd∏
t∈F∗p\{1,−1}

t = 1.

l ∏
t∈F∗p

t = −1.

¤±3 Fp ¥�ª
p−1∏
j=1

j̄ = −1

¤á"=�¤ Z ¥�Ó{ªÒÒ´�y²�ª
f"2



~~~2. � p ´�ê§ q = pn. ¦�§ yq + y = xq+1

3 Fq2 ¥�)��ê"

y²µé?¿ α ∈ Fq2, Ñk(
αq+1

)q
= αq2+q = αq+1.

Ïd αq+1 ∈ Fq. -

f (y) = yq + y − αq+1 ∈ Fq[y].

du f ′(y) = 1, f (y) = 0 3 F̄q ¥k q �üüØ

Ó��"� β ∈ F̄q ÷v f (β) = 0, K

βq + β − αq+1 = 0,

βq2
+ βq − αq+1 = 0.

�~�
βq2 − β = 0.

Ïd β ∈ Fq2.

¤±��§k q3 |)"
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