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1.XJ3+G¥,éu?¿��a, b,k(ab)2 = a2b2,y²G���+

y² éu?¿a, b ∈ G,du(ab)2 = a2b2,=abab = aabb⇒ ab = ba,lG�Abel+

2.XJ3+G¥,z���aÑ·Üa2 = e,y²G���+

y² dua2 = eé∀a ∈ G¤á,Ïd,é?¿a, b ∈ G,k(ab)2 = a2b2.d1�K�(Ø�G�Abel+

3.�G´�����k�8Ü,Ù¥½Â
��¦{ab,·Ü^�

(i) a(bc) = a(bc);

(ii) ab = ac⇒ b = c;

(iii) ac = bc⇒ a = b;

y²G3ù�¦{e¤�+

y² �G = {a1, · · · , an},d^�(ii)�,é∀x ∈ G, xa1, · · · , xanüüØÓ,∀x ∈ G, a1x, · · · , anx�üüØ
Ó,l§�þ�¤
G ¥�����ü�.

AO/,�Äa1,��3e ∈ G,¦�ea1 = a1.léak ∈ G,�akb = a1,l(eak)b = e(akb) = ea1 =

a1 = akb,leak = ak. lG¥�3�ü �e.

duéu∀x ∈ G,�3y,¦�yx = e,lz���þ�3�_,lG3ù�¦{e�¤��+

4.�G´����8Ü¿3GS½Â
��¦{ab.y²:XJ¦{÷v(ÜÆ,¿�éu?�é��a, b ∈
G,e��§

ax = b Ú ya = b

©O3GSðk),KG3ù¦{e¤�+.

y² ?�a ∈ G,��3e ∈ G,¦�ea = a,éu∀b ∈ G,du�3y ∈ G¦�b = ay,leb = e(ay) =

(ea)y = ay = b. lG¥�3�ü �,d^�w,z���þ�3�_,lG3d¦{e�¤��

+

5.3S3¥éü���x, y,·Ü(xy)2 6= x2y2

) d1�K,�Iéü���Ø��=�.

¯¢þ,(12)(13) = (132), (13)(12) = (123)=÷v^�

6.éun > 2,���2n�����+

) �Ä�¡N+Dn = {e, τ, · · · , τn−1, σ, στ, · · · , στn−1|σ2 = e, τn = e, στ = τ−1σ} Ø´C��+
¯¢þ,kστ 6= τσ,ù´duστ = τ−1σ,�n > 2�,τ−1 6= τ

1
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7.�G´�+,a, b ∈ G,XJa−1ba = br,Ù¥r����ê,y²a−ibai = br
i

y² éi¦^êÆ8B{,b�k�¤á,e¡�Äk + 1��/.

dua−kbak = br
k

,l(a−kbak)r = (br
k

)r.=a−kbrak = br
k+1

.qdua−1ba = br,lbr
k+1

= a−kbrak =

a−k(a−1ba)ak = a−(k+1)bak+1.

ld8B�n��·K¤á

8.y²µ+G����+��=�N�x 7→ x−1´��Ó�N�.

y² eG���+,lé∀x, y ∈ G, x−1y−1 = y−1x−1 = (xy)−1,TN�w,�V�,lK¥¤ã�

N��Ó�N�.

,��¡,eþãN��Ó�N�,Ké∀x, y ∈ G, x−1y−1 = (xy)−1,ü>�_�xy = yx,lG���

+

9.�S�+G�����f8Ü,3G¥½Â��'Xa ∼ b��=�ab−1 ∈ S,y²ù´���d'X�¿
©7�^��S´��f+

y² eS´��f+,Kkaa−1 = e ∈ S,la ∼ a÷vg�5.ea ∼ b,=ab−1 ∈ S.l(ab−1)−1 =

ba−1 ∈ S, =b ∼ a,÷vé¡5.¿�,ea ∼ b, b ∼ c,=ab−1 ∈ S, bc−1 ∈ S,K(ab−1)(bc−1) = ac−1 ∈ S,l
a ∼ c, ÷vD45.l∼´���d'X

,��¡,e∼´���d'X,é?�x ∈ S,x ∼ x,lxx−1 = e ∈ S,qduxe−1 = x,(Üx, e ∈
S,�x ∼ e,u´,é?¿x, y ∈ S,x ∼ e, y ∼ e⇒ x ∼ y ⇒ xy−1 ∈ S,lS�f+.

10.�n����ê,nZ��ê\{+Z ���f+,y²µnZ�ZÓ�

y² �ÄN�f : Z→ nZ, a 7→ na.w,f´��Ó�N�

11.y²µ3S4¥,f8Ü

B = {e, (12)(34), (13)(24), (14)(23)}

´��f+§¿�B�U4ØÓ�

y² Pa = (12)(34), b = (13)(24), c = (14)(23),KN´�ya2 = b2 = c2 = e, ab = c, bc = a, ca = b,l

Bé¦{µ4,´S4�f+.

a2 = b2 = c2 = e,�?¿����þ�1½2,�3U4¥,i �4��,�B�U4ØÓ�.

12.y²:XJ3���2n�+¥k��n�f+,§�½´�5f+.

y² P�5�+�G,f+�H,·�y²é∀g ∈ G, gH = Hg.

¯¢þ,eg ∈ H,KgH = Hg = H,qdué,�g /∈ H,G = H ∪ gH = H ∪ Hg.léu∀g /∈
H, gH = Hg,lH�5

13.�+G����óê,y²G¥7k���a 6= e·Üa2 = e

y² éz�a ∈ G,òa�a−1©��|.eØ
e±	,a�a−1þØ�Ó.Kz�|Ñk2���,ùò�

�|G|´��Ûê,gñ�

14.-

A =

(
0 1

1 0

)
, B =

(
e

2πi
n 0

0 e−
2πi
n

)
y²8Ü{B,B2, · · · , Bn, AB,AB2, · · · , ABn}3Ý
�¦{e¤��+,ù�+�+DnÓ�
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y² dÝ
�AÛ¿Â,w,Ó�.eî�y²K�Ä�A�Ó�N�=�.

15.�i����ê.XJ+G¥?¿��a, bÑ·Ü(ab)k = akbk, k = i, i+ 1, i+ 2,y²G���+

y² duai+1bi+1 = (ab)i+1 = (ab)i(ab) = aibiab,�ªüà�à��ai,m>��b,��abi = bia.

^i+1�Oi,u´�kabi+1 = bi+1a,u´abi+1 = bi+1a = b(bia) = b(abi)§�ªüàmà��bi,�ab =

baé∀a, b ∈ G¤á,lG���+

16.3+SL2(Q)¥,y²��

a =

(
0 −1
1 0

)
���4,��

b =

(
0 1

−1 −1

)
���3,ab�Ã����

y² ��O���,a2 = −1, a3 = −a, a4 = 1, b2 =

(
−1 −1
1 0

)
, b3 =

(
1 0

0 1

)
= 1

la, b��©O�3, 4,ab =

(
1 1

0 1

)
,l(ab)k =

(
1 k

0 1

)
. ��Ã����

17.XJG����+,y²G¥�Nk����|¤�f+

y² P�Nk�����¤�8Ü�S

�Iy²éa, b ∈ S ⇒ ab−1 ∈ S.¯¢þ,ea, b�k����,��©O�m,n.l(ab−1)mn =

amn(b−1)mn = e ��k����

18.XJ+G�kk�õ�f+,y²G�k�+

y² |^�y{,b�G´��Ã�+,e¡y²GkÃ¡õ�f+

eG¥z�����þk�,Kdü���)¤�Ì�+kÃ¡õ�,gñ�eGk����a��Ã

¡,K�Äa, a2, a3, · · ·)¤�f+,§�üüØÓ�þ�G�f+,���gñ�l�·K�y

19.�Ñ+Dn��Ü�5f+

) dDn = {e, τ, · · · , τn−1, σ, στ, · · · , στn−1|σ2 = e, τn = e, στ = τ−1σ}, PRn = {e, τ, · · · , τn−1},
-S�Dn����5f+,·�©ü«�¹?Ø¤k�U�S:

(i) e,�στk ∈ S(0 ≤ k ≤ n−1),eS �5,Kτ l ·στk ·τ−l ∈ Sé∀1 ≤ l ≤ n−1¤á.=στk−2l ∈ S(∀1 ≤
l ≤ n−1).u´,en�Ûê,Kστk−2l�H¤kDn−Rn���,qduσ·στk = τkÏdτk ∈ S(∀0 ≤ k ≤
n− 1),d�S = Dn.en�Ûê,Kστk−2l �±��HDn −Rn.���,dτ�ê�ÛêÚóê��¹)

¤
ü�f+{e, τ2, τ4, · · · , τn−2, σ, στ2, στ4, · · · , στn−2} �{e, τ2, τ4, · · · , τn−2, στ, στ3, · · · , στn−1}
N´�y,§�þ�Dn�f+,qdu�ê�2,l��5f+

(ii) e?ÛστkþØáuS,lS�Rn = {e, τ, · · · , τn−1}�,�f+,=S = {e, τk, · · · , τn}, Ù¥k �,
��Øn���ê.d�,é?Ûa ∈ Dn,·��yS7,�5,=asa−1 ∈ Sé∀s ∈ S¤á.

¯¢þ,ea ∈ Rn,w,¤á.ea = στ l, Ps = τ r,Ka−1sa = τ−lστ rστ l = τ−lτ−rτ l = τ−r ∈ S.�S�
5.

20.�H,K�G�f+,y²HK��G�f+��=�HK = KH
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y² �HK´f+�,l(HK)−1 = HK,(HK)−1 = K−1H−1 = KH,lHK = KH

,��¡,�HK = KH�,é?¿a, b ∈ HK, ab−1 ∈ HKK−1H−1 = HKKH = HKH = HHK =

HK,lHK�f+.

21.�H,K�k�+G�f+,y²µ

|HK| = |H| · |K|
|H ∩K|

y² ·�3H ×Kþ½Â�d'X(h1, k1) ∼ (h2, k2) ⇔ h1k1 = h2k2.·�y²z��daþk|H ∩
K|���.

¯¢þ,·K=�éz�hk ∈ HK,kõ��/Xh′k′ ∈ HK���,÷vhk = h′k′.ehk = h′k′ ⇒
h−1h′ = kk′−1 ⇒ h−1h′ ∈ H ∩ K�ØÓ�h�õk|H ∩ K|�.éuz�r ∈ H ∩ K-h′ = hr, k =

r−1k,�h′k′ = hk.lù�Òy²
z��daþk|H ∩K|���.

u´|HK| = |H| · |K|
|H ∩K|

22.�M,N´+G��5f+.y²:

(i) MN = NM

(ii) MN´G��5f+

(iii) XJM ∩N = {e},KMN/N�MÓ�

y² (i) duN��5f+,lé∀m,mN = Nmu´
⋃
m

mN =
⋃
m

Nm⇒MN = NM

(ii) dþ��K�(Ø�,MN�G�f+.é?¿g ∈ G, gMN = MgN = MNg,lMN�G��5

f+.

(iii) duN C G,lN CMN .duM ∩ N = {e},léuz�g ∈ MN ,g�±��/L«�mn�/

ª.�mn = nm. Ù¥m ∈M,n ∈ N .�ÄN�

f :MN → N : mn 7→ m

w,f´÷�.e¡y²f´+Ó�.¯¢þ,éa, b ∈MN,Pa = m1n1, b = m2n2

f(ab) = f(m1n1m2n2) = f(m1m2n1n2) = m1m2 = f(m1n1)f(m2n2) = f(a)f(b)

u´,d1�Ó�½n

MN/Ker f ∼= Im f ⇒MN/N ∼=M

23.�G´��+,S´G�����f8Ü.-

C(S) = {x ∈ G|xa = ax,é��a ∈ S}, N(S) = {x ∈ G|x−1Sx = S}

y²µ

(i) C(S), N(S)Ñ´G�f+

(ii) C(S)´N(S)��5f+

y² (i) kyC(S)´G�f+,¯¢þ,éy ∈ C(S),duya = ay,∀a ∈ S lay−1 = y−1a,∀a ∈ S,l
é?¿a ∈ SÏd,éx, y ∈ C(S),kxy−1axay−1 = axy−1,u´xy−1 ∈ C(S)§l�ÑC(S)�G�
f+.

2yN(S)´G�f+.éy ∈ N(S),·�ky−1Sy = S,lySy−1 = S,éx, y ∈ N(S),x−1ySy−1x =

x−1Sx = S, �xy−1 ∈ N(S),u´N(S)�G�f+.



1�Ù �êÄ�Vg 5

(ii) é∀x ∈ N(S), c ∈ C(S),e¡y²x−1cx ∈ C(S).¯¢þ,dux ∈ N(S),�é?¿a ∈ S,�3b¦

�xa = bx, lax−1 = x−1béu?¿a ∈ S, x−1cxa = x−1cbx = x−1bcx = ax−1cx,ÏdC(S)CN(S)

24.y²?¿��2�+�¦{+{1,−1}Ó�.

y² �Ä��+G��ü �a,Ù��U�2,�ÄÓ�N�f : a 7→ −1, e 7→ 1=�.

25.Á½Ñ¤kpØÓ��4�+.

) Pd+�G,duz�����Ñ�Ø4,©ü«�¹?Ø.

(i) �34��.lG�Ì�+.Ó�u¦{+U4

(ii) z��ü �þ�2��,d�?¿ü��ü ��¦È�U�u1n���.l,T+�Z2 ⊕ Z2Ó

�.

26.ep��ê,y²:?Ûü�p�+þÓ�.

y² éup�+G,�Ä�ü �a,�a���Øp��u1,��U�p,d�G = {e, a, · · · , ap−1},lG ∼=
Zp.Ïd,?Ûp�+þ�Zp Ó�.

27.�Z��ê�,38ÜS = Z× Zþ½Â

(a, b) + (c, d) = (a+ c, b+ d)

(a, b) · (c, d) = (ac+ bd, ad+ bc)

y²S3ùü�$�e�¤�äkü ����.

y² ¯¢þ,Tü ���(1, 0),Ù{g1�y=�.

28.3�ê8Zþ#½Â\{/⊕0�¦{/�0�

a⊕ b = ab, a� b = a+ b

Á¯Z3ùü�$�e´Ä¤��.

) duØ÷v(ÜÆa� (b⊕ c) = a� b⊕ a� c,lØ�¤�(�

29.�L��äkü ����,3L¥½Âµ

a⊕ b = a+ b− 1

a� b = a+ b− ab

y²3#½Â�$�e,LE¤äkü ����,¿���5��Ó�.

y² Uì��½Â,N´�yL3¤½Â��,�ÄN�

ϕ : L→ L, a 7→ 1− a

K

ϕ(a) + ϕ(b) = (1− a) + 1− b = 1 + (1− a− b) = ϕ(a⊕ b)

ϕ(a)ϕ(b) = (1− a)(1− b) = 1− (a+ b− ab) = ϕ(a� b)

lϕ��Ó�.qw,ϕQüq÷,�ϕ�Ó�N�.lL3¤½Â�$�e��5��Ó�.
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30.�Ñ�L�§���f�S�~f,§�©Oäke�5�

1) Läkü ��,�SÃü ��

2) Lvkü ��,�Skü ��

3) L, SÑkü ��,�Ø�Ó

4) LØ���S��

) 1) �L = Z,S = 2Z÷v^�

2) �ÄL�Z18�f�{0, 3, 6, 9, 12, 15},Ãü �,�{0, 9}��Ùf�Òk9ù�ü �.

3) �þ¡�Ó,�ÄL = Z18, S = {0, 9}

4) �L�Mn(R)�¢ê�þ�n�Ý
�(n ≥ 2),S�¤ké�Ý
�¤�Ý
�.�S��.

31.�L¥���eL¡��ü ,XJé¤k�a ∈ L,

eLa = a;

��eR¡���mü ,XJé¤ka ∈ L,
aeR = a;

y²µ

(i) XJLQk�ü qkmü ,KLäkü ��

(ii) XJLk�ü ,LÃ"Ïf,KLäkü ��

(iii) XJLk�ü ,�vkmü ,y²L��kü��ü 

y² (i) ��ü �eL,mü �eR.leLeR = eL�eLeR = eR.l�mü ��.§Ò´L�ü 

��

(ii) �T�ü �eL,(ÜLÃ"Ïf�,é?¿�"�a ∈ L, aeLa = a(eLa) = a2 ⇒ (aeL − a)a = 0 ⇒
aeL = a.u´eL�´mü .

(iii) �eL��ü ,dueLØ´mü .l�3a ∈ L,¦�aeL = b 6= a,lbeL = aeLeL = aeL = b,u

´(a − b)eL = 0,éu?¿r ∈ L, (a − b)r = (a − b)eLr = 0,u´(a − b + eL)r = ré∀r ∈ L¤á.u

´a− b+ eL�´�ü .

32.�F���,y²FÃ�²��V>n�.

y² �I´F����"n�,�Ä�"�a ∈ I,dua−1 ∈ F ,u´aa−1 = 1 ∈ I ⇒ I = F .lFÃ�²

��V>n�.

33.XJL´����,a ∈ L.

(i) y²La = {ra|r ∈ L}´�V>n�.

(ii) Þ~`²,XJL���,KLaØ�½´V>n�.

y² (i) N´�yLa´��f�.é∀r ∈ L,rLa = (rL)a ⊂ La,duL��,lLa��n��´mn

�.=�V>n�.
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(ii) �L =M2(R), a =

(
1 0

1 0

)
,d�La =

(
x 0

y 0

)
, x, y ∈ R.�LaØ´mn�,¯¢þ,~X

(
1 0

1 0

)
·

(
1 1

0 0

)
=

(
1 1

1 1

)

34.�I´���L���n�,-

rad I = {r ∈ L|rn = Ié,���ên},

y²rad I�´�n�.rad I��I��.

y² k�yrad I´f�.¯¢þ,é?¿a, b ∈ rad Iw,ab ∈ rad I.�an ∈ I, bm ∈ I,l(a− b)m+n ∈
I,�a− b ∈ rad I

éa ∈ rad I, r ∈ L,�an ∈ I,�duL��,(ra)n = rnan ∈ I,u´ra ∈ rad I,lrad I�´n�.

35.�L��äkü ������.XJLvk�²��n�,KL´��.

y² �Iy²z��"��_.é�"�a ∈ L,�ÄLa,d33K�La�n�.�La = L,u´�3b ∈ L,¦
�ba = 1.u´L´��.

36.Q�knê�,Mn(Q)�n�knXê�Ý
�.y²:Mn(Q)Ã�²��n�.(ù«�¡�ü�)

y² �,��"Ý
A ∈ K,Ù¥K´�n�.e¡y²µK =Mn(Q)

¯¢þ,Ø��A�Ý
�aij 6= 0,u´EsjAEis ∈ Ké∀1 ≤ s ≤ n¤á(Eij�L�k1i11j��1,Ù

{þ�0�Ý
). EsjAEis ÷v�k1s 11s��aij ,Ù{ �þ�0,l

n∑
s=1

EsjAEis = aijIn ∈ K

Ïd,In ∈ K ⇒ K =Mn(Q)

37.�L���,a�L¥��"��.XJk��"��b¦aba = 0,y²a´��"Ïf½�m"Ïf.

y² ÄK,eaQ��"Ïf,q�m"Ïf.laba = 0⇒ ba = 0⇒ b = 0.gñ�

38.�¥��x¡���"��,XJk���ên¦xn = 0.�a�äkü ������¥��"��,y

²1− a�_.

y² ¯¢þ,du(1− a)(1 + a+ · · ·+ an−1) = 1− an,��a�"�,�am = 0l1− am = 1.Ïd

(1− a)(1 + a+ · · ·+ am−1) = (1 + a+ · · ·+ am−1)(1− a) = 1

l1− a�_.

39.y²µ3���¥§�N�"���8Ü´�n�.

y² �a, b ∈ L�",2�am = bn = 0,l(a− b)m+n = 0, (ab)m = 0,l�N�"���¤�f�.

�r ∈ L,éua�",�am = 0,(ra)m = 0,�ra�".l�N�"���¤�n�.

40.�L��äkü ���k��.y²dxy = 1��yx = 1.

y² �L = {a1, · · · , an},�Äya1, · · · , yan,duxyai = ai,�yaiüüØÓ,Ïd�3z,¦�yz = 1.

z = (xy)z = x(yz) = x,lyx = 1
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41.3�äkü ����¥,XJé��a, bkab = 1�ba 6= 1,KkÃ¡õ���x,·Üax = 1.

y² dab = 1�,aba = a⇒ a(1− ba) = 01− ba 6= 0,l1− ba+ a�´a���m_.e¡y²eak

Ø���m_,KaÃ¡õ�m_.¯¢þ,·�k

½n1 (Kaplansky) 3N�R¥,e,���akØ���m_,Ka�½kÃ¡õ�m_

e¡�Ñy²:ea�kk�õ�m_,P�x1, · · · , xn,�Äa(1 + x1 − x1a), a(1 + x2 − x1a), · · · , a(1 +
xn − x1)a,Ù¥1 + x1 − x1a, · · · , 1 + xn − x1a üüØÓ.�§��¤x1, · · · , xn���ü�,u´�3,

�i,1 + x1 − xia = x1 ⇒ xia = 1,u´xj = (xia)xj = xi(axj) = xi,�ùòíÑn = 1,gñ�l�·K�

y.

42.�L���kü�����.XJéuz��"��a ∈ LÑk�����b¦�

aba = a

y²µ

(i) LÃ"Ïf

(ii) bab = b

(iii) Lkü ��

(iv) L´��N

5 1(ii)¯¥,bab = b´�ea, b÷vaba = a,@o��½÷vbab = b

y² (i) e,�x ∈ L´L�"Ïf.K�3z 6= 0,¦�xz = 0.lx(y + z)x = xyx + xzx = xyx =

x.�y���5gñ.lLÃ"Ïf.���/,���LQÃ�"Ïf�Ãm"Ïf.

(ii) daba = a,ü>Ó¦b,��abab = ab⇒ a(bab− b) = 0⇒ bab = b

(iii) �a, b÷v^�aba = a.e¡�y²abÒ´ù���ü ��.¯¢þ,é?¿c 6= 0 ∈ L,·��y

²cab = abc = c.

y²�µd^�,�3d ∈ L,¦�cdc = c,�3d1 ∈ L,¦�cabd1cab = cab.ü>��ab,��cabd1c =

c = cdc ⇒ d = abd1. lcdcab = cab,u´dcab = ab.m¦ab,�dcabab = abab.qduabab = ab,u

´dcab = abab⇒ (dc− ab)ab = 0⇒ dc = ab. l�âcdc = c⇒ cab = c.Ón�yabc = c.u´abÒ

´L�ü �

y²�µdaba = a⇒ abac = ac⇒ bac = c,Ón�kabc = c

(iv) �L¥�ü ��1,u´éz�a 6= 0 ∈ L,�3b ∈ L,aba = a ⇒ aba = a1 ⇒ a(ba − 1) = 0 ⇒ ba =

1.Ónab = 1.�z��"��_.u´L��N.

43.-C[0, 1]��N½Â34«m[0, 1]þ�ëY¼ê�¤��,y²µ

(i) éuC[0, 1]��²�n�I,�½k�¢êθ,0 ≤ θ ≤ 1,¦f(θ) = 0é¤k�f(x) ∈ I¤á;

(ii) f(x) ∈ C[0, 1]´�"Ïf��=�:8

{x ∈ [0, 1]|f(x) = 0}

�¹��m«m.
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y² (i) |^�y{.é�"n�I,XJéu?¿x0 ∈ [0, 1].�3f ∈ I,¦�f(x0) 6= 0.ò¦�f(x0) 6=
0�,��¼êfP�fx0

.e¡y²�UkI = C[0, 1]

dfx0
ëY5,��3x�,���U(x0, δx0

),¦�3U(x0, δx0
) ∩ [0, 1]þ,|f(x) − f(x0)| ≤

|f(x0)|
2

. é

z�x ∈ [0, 1], �ÄU(x, δx).§��¤[0, 1]���CX,dk�CX½n��3��k�CXUxk(k =

1, · · · , n).�Ägxk ∈ C[0, 1]¦�gxkfxk3[0, 1]þ�K�3U(xk, δxk)þ��.(ùo´�±���).d

uI �n�,l

F (x) =
n∑

k=1

fxk(x)gxk(x) ∈ I

�F (x)3[0, 1]þð�,l
1

F (x)
∈ C[0, 1].ÏdF (x) · 1

F (x)
∈ I.l��I = C[0, 1]�²�n�.g

ñ�

(ii) PA = {x ∈ [0, 1]|f(x) = 0}��¡,�A¹k�m«m�,P�(a, b)�Ä�g(x),¦�g(x)3(a + ε, b −
ε)þ��,[0, 1]− (a, b)þ�0=�.

,��¡,eAØ¹m«m,�g ∈ C[0, 1]÷vfg = 0,e¡y²g = 0.��,eg÷v,�g(x0) 6= 0,dg�

ëY5�7�3x0�,���,¦�g3ù���SðØ�0.�duAØ¹m«m,lù���Sk

,�x′,¦�f(x′) 6= 0.lf(x′)g(x′) 6= 0.gñ�

44.-F = Z/pZ�p�����.¦

(i) �Mn(F )�����ê

(ii) +GLn(F )�����ê

) (i) Mn(F )¥�z���kp«À{,l|Mn(F )| = pn
2

(ii) duÝ
A ∈ GLn(F )⇐⇒ A���þ3F¥�5Ã'.e¡|^ù�5�5¦ÑGLn(F )����ê

¯¢þ,1����þkpn − 1«À{,�1��ÒØUÀ31��)¤�f�mp,kpn − p«À
{,aq/,1n�kpn − p2«À{.�gù�e�·���

|GLn(F )| =
n−1∏
k=0

(pn − pk)

45.�K´�N,a, b ∈ K,a, bØ�u0,�ab 6= 1.y²uÛ�ð�ªµ

a− (a−1 + (b−1 − a)−1)−1 = aba

y²

a− (a−1 + (b−1 − a)−1)−1 = aba

⇐⇒1− (1 + (b−1 − a)−1a)−1 = ba

⇐⇒1− ba = (1 + (b−1 − a)−1a)−1

⇐⇒(1− ba)−1 = 1 + (a−1b−1 − 1)−1

Pab = x,�Iy²(1− x)−1 = 1 + (x−1 − 1)−1,

(1− x)−1 = 1 + (x−1 − 1)−1

⇐⇒(1− x)(1 + (x−1 − 1)−1) = 1

⇐⇒1− x+ (x−1 − 1)−1 − x(x−1 − 1) = 1

⇐⇒x = (x−1 − 1)−1 − x(x−1 − 1)−1

⇐⇒x(x−1 − 1) = 1− x


