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GZklhys__ ihkh[b_ khklZ\e_gh \ khhl\_lkl\bb k ijh]jZffhc ^bkpbiebgu 

«:e]_[jZ» b ij_^gZagZq_gh ^ey klm^_glh\ gZijZ\e_gbc «FZl_fZlbdZ» b 

«I_^Z]h]bq_kdh_ h[jZah\Zgb_» gZijZ\e_gghklb «FZl_fZlbdZ b bgnhjfZlbdZ», 

dhlhju_ lZd`_ bamqZxl ^Zgguc jZa^_e Ze]_[ju, gh \ g_kdhevdh f_gvr_f 

h[t_f_.  

JZa^_eu «Ebg_cgu_ hi_jZlhju» b «Hjlh]hgZevgu_ hi_jZlhju» 

bamqZxlky gZ i_j\hf dmjk_. < ^Zgghf ihkh[bb ij_^klZ\e_gu \k_ l_fu ^Zgguo 

jZa^_eh\, dhlhju_ \ughkylky gZ ijZdlbq_kdb_ aZgylby b kZfhklhyl_evgmx 

jZ[hlm klm^_glh\. >ey dZ`^hc l_fu mdZaZgu \hijhku ^ey ih\lhj_gby 

l_hj_lbq_kdh]h fZl_jbZeZ, ijb\_^_gu h[jZapu j_r_gby lbih\uo aZ^Zq b aZ^Zqb 

^ey j_r_gby. Ih mkfhlj_gbx ij_ih^Z\Zl_ey ba jZa^_eZ «AZ^Zqb ^ey j_r_gby» 

hl[bjZxlky aZ^Zqb ^ey j_r_gby \ Zm^blhjbb b ^ey kZfhklhyl_evghc jZ[hlu 

klm^_glh\. 

�

�

�

�

�

�

�

�

�

�

�

�

�

�
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L_fZ 1. Ebg_cgu_ hi_jZlhju \_dlhjguo ijhkljZgkl\ 

 

<hijhku l_hjbb 

1 Hij_^_e_gb_ ebg_cgh]h  hi_jZlhjZ \_dlhjguo  ijhkljZgkl\. 
2 K\hckl\Z ebg_cguo hi_jZlhjh\. 
3  AZ^Zgb_ ebg_cguo hi_jZlhjh\ fZljbpZfb.  

4 H[jZa, jZg],  y^jh b ^_n_dl ebg_cgh]h hi_jZlhjZ.   
5 >_ckl\by gZ^ ebg_cgufb hi_jZlhjZfb.  

6 FZljbpu hi_jZlhjZ  \  jZaebqguo  [ZabkZo. 
�

H[jZapu j_r_gby aZ^Zq 

AZ^ZqZ 1. Ijh\_jblv, [m^_l eb ebg_cguf hi_jZlhj  3:  47 \ 47   

Ê x = (Ù5áÙ6áÙ7) ë 47 î:T; L :tÙ5á ráFÙ7;. 
J_r_gb_.  Ijh\_jbf Zdkbhfu hij_^_e_gby ebg_cgh]h hi_jZlhjZ: 
Ê y ë 47   y(Ú5áÚ6áÚ7)  3(y) = (tÚ5á ráFÚ7;. 
x + y = (Ù5 E Ú5áÙ6 EáÚ6áÙ7 E Ú7;ä 
Lh]^Z 3(x + y) = (2(Ù5 E Ú5), 0, -(Ù7 E Ú7)) = (2Ù5 E tÚ5, 0, -Ù7 E :FÚ7;) = 

(2Ù5, 0, FÙ7) + :tÚ5, 0, Ú7; = î:T;E î:U;. 
Ê k Å R  k x = (GÙ5áGÙ6áGÙ7). 

Lh]^Z  3(k x) = (tGÙ5á ráFGÙ7) = k(tÙ5á ráFÙ7) = k 3(x). 

LZdbf h[jZahf h[_ Zdkbhfu \uiheg_gu, ke_^h\Zl_evgh, 3 – ebg_cguc 

hi_jZlhj. 

AZ^ZqZ 2.  GZclb fZljbpm ebg_cgh]h ij_h[jZah\Zgby 3 \ _^bgbqghf 

[Zabk_, _keb Ê T§ L :Ù5áÙ6áÙ7;   3(T§) = :Ù5 E �tÙ6â �FÙ6âr;ä 
J_r_gb_. GZc^_f h[jZau \_dlhjh\ _^bgbqgh]h [ZabkZ. 

È5%  = (1,0,0)      î:È5% ) = (1,0,0)       

È6% L :rásár;    î:È6% ; L :táFsár; 
È7% L :rárás;    î:È7% ; L :rárár; 
KhklZ\bf fZljbpm ij_h[jZah\Zgby 3, aZibkZ\ ihemq_ggu_ h[jZau 

[Zabkguo \_dlhjh\ \ klhe[pu fZljbpu 

� L ms t r

r Fs r

r r r

q . 

AZ^ZqZ 3. Ebg_cguc hi_jZlhj 3 aZ^Zg \ [Zabk_ (_) fZljbp_c 
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 #Ø
� L mFt s r

s u t

r Fv s

q . <_dlhj Z aZ^Zg \ lhf `_ [Zabk_   a = 5A5 + A6 - 2A7. 

GZclb dhhj^bgZlu h[jZaZ \_dlhjZ Z. 

J_r_gb_. Dhhj^bgZlu h[jZaZ \_dlhjZ o gZoh^ylky ih ke_^mxs_c 

nhjfme_ 3(x) = #Ø
�

X, ]^_ O _klv klhe[_p dhhj^bgZl \_dlhjZ o. Ihwlhfm 

�î:=; L mFt s r

s u t

r Fv s

qm wsFtq L mF{vFxq, l._. î:=; L :F{áváFx;. 
 

AZ^Zqb ^ey j_r_gby 

1 Ijh\_jblv, y\ey_lky eb hi_jZlhj A ebg_cguf \ R3
, _keb y\ey_lky, lh 

gZclb _]h fZljbpm. )2;2;32()( 121321 xxxxxxx: ��� . 

2 Imklv o = (o1, o2 ,o3). Y\eyxlky eb ebg_cgufb ke_^mxsb_ 
ij_h[jZah\Zgby: :(o) = (3o1-2o2-1, 0, o1+2o2+3o3), 

<(o) = (3o1
2
-2o2-o3, 0, 0), 

K(o) = (3o1-2o2-o3, 0, o1+2o2+3o3). 

3 Ebg_cguc hi_jZlhj M i_j_\h^bl \_dlhju a1, a2, a3 khhl\_lkl\_ggh \ 

\_dlhju b1, b2, b3. GZclb fZljbpm hi_jZlhjZ M \ lhf `_ [Zabk_, \ dZdhf aZ^Zgu 

dhhj^bgZlZfb \k_ \_dlhju: 

Z) a1 = (1, 2, –3); a2 = (0, 1, 2); a3 = (1, 0, 4); 

b1 = (1, 1, 1); b2 = (1, 2, 1); b3 = (0, 1, 1); 

[) a1 = (1, 2, 1); a2 = (4, 3, –2 ); a3 = (–5 , –4 , –1); 

b1 = (1, 1, 1); b2 = (1, 0, 1); b3 = (0, –1 , 1); 

\) a1 = (1, 1, 1); a2 = (2, –3 , 1); a3 = (4, 1, –5); 

b1 = (0, 1, 0); b2 = (0, 1, 1); b3 = (1, 1, 0); 

]) a1 = (4, –8 , –5); a2 = (–4 , 7, –1); a3 = (–3, 5, 1); 

b1 = (1, 1, 0); b2 = (0, 2, 1); b3 = (0, 1, 3). 

4 Ebg_cguc hi_jZlhj M \ [Zabk_ (e) bf__l fZljbpm A. GZclb fZljbpm 

wlh]h hi_jZlhjZ \ [Zabk_ (ec), _keb  
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Z) AM
e = 

¸
¸
¸

¹

·

¨
¨
¨

©

§

�
�

�

113

112

111

, e1 = (1, 0, 1); e2 = (2, 1, 0); e3 = ( –3, 2, 4); 

                                   ec1 = (1,–1, 1); ec2 = (0, 1, –1); ec3 = (0, 1, 1); 

[) A
M

e = 
¸
¸
¸

¹

·

¨
¨
¨

©

§

�

�

121

210

321

, e1 = (1, 4, –5); e2 = (2, 3, –4); e3 = (1, –2, –1); 

                                   ec1 = (2, 1, 2); ec2 = (1, –1, 2); ec3 = (0, 1, –1); 

\) AM
e = 

¸
¸
¸

¹

·

¨
¨
¨

©

§

� 121

111

101

, e1 = (1, 2, 4); e2 = (1, –3, 1); e3 = (1, 1, –5); 

                                   ec1 = (1, 3, 2); ec2 = (1, –2 , –1); ec3 = (0, 1, 1). 

5 Ebg_cguc hi_jZlhj M i_j_\h^bl \_dlhj x \ \_dlhj M(x). GZclb h[jZa 

\_dlhjZ a b ijhh[jZa \_dlhjZ y, _keb  

Z) M(x) = (x1 + 2x2 + x3, x1 + 2x2 + x3, x1 + x3); a = (1, 1, 1); y = (1, 2, 3); 

[) M(x) = (2x1, 3x1 + x2, x1 + 2x2  + x3); a = (2, 1, 1); y = (1, 1, 0). 

6 Ebg_cgh_ ij_h[jZah\Zgb_ M \ [Zabk_ e1, e2, e3, e4 bf__l fZljbpm  

A = 

¸̧
¸
¸
¸

¹

·

¨̈
¨
¨
¨

©

§
�

3121

1352

2103

1021

. GZclb fZljbpm wlh]h `_ ij_h[jZah\Zgby \ [Zabk_: 

Z) e1, e2, e3, e4; 

[) e1, e1 + e2, e1 + e2 + e3, e1 + e2 + e3 + e4. 

7 Ebg_cgh_ ij_h[jZah\Zgb_ M \ [Zabk_ e1, e2, e3 bf__l fZljbpm A =

¸
¸
¸

¹

·

¨
¨
¨

©

§

�
�
�

678

81520

51115

. GZclb _]h fZljbpm \ [Zabk_ 

f1 = 2e1 + 3e2 + e3, f2 = 3e1 + 4e2 + e3, f3 = e1 + 2e2 + 2e3. 

8 Ebg_cgh_ ij_h[jZah\Zgb_ M aZ^Zgh fZljbp_c A. GZclb _]h y^jh b 

fgh`_kl\h agZq_gbc. <uykgblv, y\ey_lky eb wlh ij_h[jZah\Zgb_ h[jZlbfuf. < 

kemqZ_ iheh`bl_evgh]h hl\_lZ gZclb fZljbpm h[jZlgh]h ij_h[jZah\Zgby. 
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Z) A = ¸̧
¹

·
¨̈
©

§
14460

6025
,     [) A = 

¸
¸
¸

¹

·

¨
¨
¨

©

§

� 101

011

110

,      \) A = 
¸
¸
¸

¹

·

¨
¨
¨

©

§

�
�
�

352

352

352

. 

9 Ebg_cgh_ ij_h[jZah\Zgb_ M bf__l \ [Zabk_ a1 = (1,2),   a2 = (2,3)  

fZljbpm A = ¸̧
¹

·
¨̈
©

§
34

43
, Z ebg_cgh_ ij_h[jZah\Zgb_ I \ [Zabk_ b1 = (3,1), b2 = (4,2) 

aZ^Z_lky fZljbp_c B = ¸̧
¹

·
¨̈
©

§
12

21
. GZclb fZljbpu ebg_cguo hi_jZlhjh\ M + I, MI \ 

[Zabk_ a1, a2. 

10 Ebg_cgh_ ij_h[jZah\Zgb_ M, \ [Zabk_ a1 = (–3 ,7), a2 = (1,–2) bf__l 

fZljbpm A = ¸̧
¹

·
¨̈
©

§
�
�

35

12
, Z  ij_h[jZah\Zgb_ I \ [Zabk_ b1 = (6,–7), b2 = (–5 ,6) 

aZ^Z_lky fZljbp_c B = ¸̧
¹

·
¨̈
©

§
72

31
. GZclb fZljbpm MI \ lhf `_ [Zabk_, \ dhlhjhf 

^Zgu dhhj^bgZlu \k_o \_dlhjh\. 
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L_fZ 2. Kh[kl\_ggu_ \_dlhju b kh[kl\_ggu_ agZq_gby 

 

<hijhku l_hjbb 

1 OZjZdl_jbklbq_kdbc fgh]hqe_g ebg_cgh]h hi_jZlhjZ. 
2 Kh[kl\_ggu_ agZq_gby ebg_cgh]h hi_jZlhjZ.  
3 Kh[kl\_ggu_ \_dlhju ebg_cgh]h hi_jZlhjZ. 
4 :e]hjblf ijb\_^_gby fZljbpu d ^bZ]hgZevghfm \b^m. 
 

H[jZapu j_r_gby aZ^Zq 

AZ^ZqZ 1. GZclb oZjZdl_jbklbq_kdbc fgh]hqe_g b dhjgb ebg_cgh]h 

hi_jZlhjZ, aZ^Zggh]h fZljbp_c � L m s t r

r t rFt Ft s

qä 
J_r_gb_. KhklZ\bf oZjZdl_jbklbq_kdbc fgh]hqe_g: 

 +��� �I�+ L -sF I t r

r tF I rFt Ft sF I- L :sF I; Zs F I t

r tF IZ L :sF I;6:tF
I; L FI7 E vI6 F wIE t. 

Dhjgyfb wlh]h fgh]hqe_gZ [m^ml qbkeZ I5á6 L s,  I7 L tä 

AZ^ZqZ 2. Ebg_cgh_ hlh[jZ`_gb_ aZ^Zgh fZljbp_c #Ø
¦ L mu s Fu

u s Fs
t Ft r

q. 

GZclb \k_ _]h kh[kl\_ggu_ agZq_gby b kh[kl\_ggu_ \_dlhju. 

J_r_gb_. GZc^_f kh[kl\_ggu_ agZq_gby hlh[jZ`_gby 3. +#Ø¦ F ã'+ L r  

-u F ã s Fu
u sF ã Fs
t Ft Fã- L :Fs;7:I7 F vI6 E vã F sx; L  

                                    L FI7 E vI6 F vã E sx L r  

                                         I6:vF ã;E v:v F ã; L r 

                                        (I6 E v;:vF ã; L r 

                                                 ã L vä 

GZc^_f kh[kl\_ggu_ \_dlhju, khhl\_lkl\mxsb_ kh[kl\_gghfm agZq_gbx 

ã L v. >ey wlh]h gm`gh j_rblv mjZ\g_gb_ (#Ø
¦ F ã')�x = �. Wlhfm mjZ\g_gbx 

[m^_l khhl\_lkl\h\Zlv fZljbpZ 

mFs s Fu
u Fu Fs
t Ft Fvq1m

Fs s Fu
r r Fsr
r r Fsrq1 @

Fs s Fu
r r s

A . 

Imklv T6 – k\h[h^gZy  i_j_f_ggZy, lh]^Z h[s__ j_r_gb_ [m^_l \u]ey^_lv 

lZd: ]T5 L T6á
T6 L T6
T7 L rä

á 
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L. _. ^ey ^Zggh]h hlh[jZ`_gby 3 kh[kl\_gguf agZq_gb_f y\ey_lky � = 4, 

kh[kl\_ggufb \_dlhjZfb – \_dlhju \b^Z x= (T5á T5ár)  Ê T5 ë R. 

AZ^ZqZ 3. Ihkljhblv dZghgbq_kdh_ jZaeh`_gb_ fZljbpu  

#Ø
¦ L mFs u FsFu w FsFu u s

q. 

J_r_gb_. 1) GZc^_f oZjZdl_jbklbq_kdbc fgh]hqe_g ^ey fZljbpu #Ø
¦

 b __ 
dhjgb. 

��F ã'� L -Fs F ã u FsFu wF ã FsFu u sF ã- L -FsF ã u Fs
r tF ã FtE ãFu u sF ã - L 

 

L -FsF ã t Fs
r r FtE ãFu vF ã sF ã - L :FtE ã;:Fs; ZFsF ã tFu vF ãZ L 

 

= (2-�ã) (-4 – 3ã + ã6+ 6) = (2 - �ã) (ã6- 3�ã E t) = (2 -�ã) (ã F s) (�ã F t) = L :ã F t;6:sF �ã;ä 
J_rZy mjZ\g_gb_ ��F ã'� L r, ihemqbf dhjgb ã5 L t djZlghklb N5 L t b 

ã6 L s djZlghklb N6 L s. AZibr_f ^bZ]hgZevgmx fZljbpm ÉØñ ]^_ ih ]eZ\ghc 

^bZ]hgZeb [m^ml klhylv gZc^_ggu_ kh[kl\_ggu_ agZq_gby ãã�ÉØñ L mt r r

r t r

r r s

q�ä  
2) GZc^_f [Zabk ba kh[kl\_gguo \_dlhjh\, khhl\_lkl\mxsbo gZc^_gguf 

kh[kl\_gguf agZq_gbyf. 

ã5 L t       mFu u FsFu u FsFu u Fsq1:Fu u Fs;. 
Imklv T5á T6 F k\h[h^gu_ g_ba\_klgu_, lh]^Z ihemqZ_f T7= - 3T5 E uT6ä 
Hlkx^Z gZoh^bf NKJ: 

 

 

 

LZdbf h[jZahf [Zabkgu_ \_dlhju, khhl\_lkl\mxsb_ ã5 L t, bf_xl \b^ 

=5:sáráFu;, =6:rásáu;  
 

ã6 L s         mFt u FsFu v FsFu u r

q1 @Ft u Fs
r s FsA. 

T7 F�k\h[h^gZy i_j_f_ggZy 
NKJ :    

 

>5:sásás;ä  

T5 T6 T7
 1 0 -3 

0 1 3 

T5 T6 T7 

 1 1 1 
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Ba dhhj^bgZl ihemq_gguo [Zabkguo \_dlhjh\, aZibkZgguo ih klhe[pZf, 

khklZ\ey_f fZljbpm i_j_oh^Z 6Ø\Øñ L m s r s

r s sFu u s

q, gZoh^bf h[jZlgmx d g_c 

fZljbpm 6Ø\Øñ
?5 L 5

5
mFt u FsFu v Fs
u Fu s

q b aZibku\Z_f dZghgbq_kdh_ jZaeh`_gb_ 

fZljbpu #Ø
¦

: 

#Ø
¦ L m s r s

r s sFu u s

qmt r r

r t r

r r s

qmFt u FsFu v Fs
u Fu s

q. 

 

AZ^Zqb ^ey j_r_gby 

1 GZc^bl_ kh[kl\_ggu_ agZq_gby b kh[kl\_ggu_ \_dlhju ebg_cguo 

hi_jZlhjh\, aZ^Zgguo \ g_dhlhjhf [Zabk_ \_dlhjgh]h ijhkljZgkl\Z fZljbpZfb: 

Z) A = 
¸
¸
¸

¹

·

¨
¨
¨

©

§

�
�

�

012

111

111

;    [) B = 
¸
¸
¸

¹

·

¨
¨
¨

©

§

�

�

012

201

212

;   \) C = 
¸
¸
¸

¹

·

¨
¨
¨

©

§

�
�
321

131

012

;  

]) D = 

¸̧
¸
¸
¸

¹

·

¨̈
¨
¨
¨

©

§

�
��

�

1200

2300

4254

2043

;   ^) E = 

¸̧
¸
¸
¸

¹

·

¨̈
¨
¨
¨

©

§

2001

0000

0000

0002

. 

2 <uykgblv, dZdb_ ba fZljbp ebg_cguo hi_jZlhjh\ \ ijhkljZgkl\_ V gZ^ 

R fh`gh ijb\_klb d ^bZ]hgZevghfm \b^m iml_f i_j_oh^Z d gh\hfm [Zabkm. 

GZc^bl_ wlhl [Zabk b khhl\_lkl\mxsmx _fm fZljbpm: 

Z) ¸̧
¹

·
¨̈
©

§ �
21

14
;   [) 

¸
¸
¸

¹

·

¨
¨
¨

©

§

��
��

�

6121

131

4123

;   \) 
¸
¸
¸

¹

·

¨
¨
¨

©

§

��
�

��

17618

18718

9310

. 

3 Ih^h[gZ eb fZljbpZ ^bZ]hgZevghc fZljbp_? 

Z) A = 
¸
¸
¸

¹

·

¨
¨
¨

©

§

�
��
��

133

153

131

;   [) B =

¸̧
¸
¸
¸

¹

·

¨̈
¨
¨
¨

©

§

0001

0010

0100

1000

. 

4 >ey fZljbpu A ihkljhblv dZghgbq_kdh_ jZaeh`_gb_ b, ihevamykv bf, 

\uqbkeblv khlmx kl_i_gv b dhj_gv d\Z^jZlguc ba dZ`^hc fZljbpu: 
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Z) A = 
¸
¸
¸

¹

·

¨
¨
¨

©

§

711

171

117

;    [) A = 
¸
¸
¸

¹

·

¨
¨
¨

©

§

�
�

��

711

133

133

;    \) A = 
¸
¸
¸

¹

·

¨
¨
¨

©

§

��
�
�

542

452

222

. 

5 J_rblv mjZ\g_gb_ AX = b, _keb ba\_klgh dZghgbq_kdh_ jZaeh`_gb_ A 

= Q/Q
-1

 fZljbpu A b klhe[_p k\h[h^guo qe_gh\ b: 

Z) A = 
¸
¸
¸

¹

·

¨
¨
¨

©

§

�
�
�

153

132

543

¸
¸
¸

¹

·

¨
¨
¨

©

§

000

030

035

¸
¸
¸

¹

·

¨
¨
¨

©

§

�
��
��

131

7185

11298

,   b = 
¸
¸
¸

¹

·

¨
¨
¨

©

§

0

1

3

; 

[) A = 
¸
¸
¸

¹

·

¨
¨
¨

©

§ �

200

210

321

¸
¸
¸

¹

·

¨
¨
¨

©

§

000

030

003

¸
¸
¸

¹

·

¨
¨
¨

©

§
�

�

100

210

721

,   b = 
¸
¸
¸

¹

·

¨
¨
¨

©

§

0

0

3

; 

\) A = 
¸
¸
¸

¹

·

¨
¨
¨

©

§

�
�

121

011

322

¸
¸
¸

¹

·

¨
¨
¨

©

§

000

010

001

¸
¸
¸

¹

·

¨
¨
¨

©

§

�
��
��

461

351

341

,   b = 
¸
¸
¸

¹

·

¨
¨
¨

©

§

1

0

4

. 
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L_fZ 3. Ebg_cgu_ hi_jZlhju \ _\deb^h\hf ijhkljZgkl\_ 

 

<hijhku l_hjbb 

1 Hij_^_e_gb_ hjlh]hgZevgh]h hi_jZlhjZ. 

2 K\hckl\Z hjlh]hgZevgh]h hi_jZlhjZ. 

3 Hij_^_e_gb_ hjlh]hgZevghc fZljbpu. 

4 Kh[kl\_ggu_ agZq_gby hjlh]hgZevgh]h hi_jZlhjZ. 

5 Hij_^_e_gb_ khijy`_ggh]h hi_jZlhjZ. 

6 K\hckl\Z khijy`_gguo hi_jZlhjh\. 

7 K\yav fZljbpu ebg_cgh]h hi_jZlhjZ b fZljbpu khijy`_ggh]h k gbf 

hi_jZlhjZ. 

8 Hij_^_e_gb_ kbff_ljbq_kdh]h (kZfhkhijy`_ggh]h) hi_jZlhjZ. 

9 K\hckl\Z kbff_ljbq_kdbo hi_jZlhjh\. 

 

H[jZapu j_r_gby aZ^Zq 

AZ^ZqZ 1. Hij_^_eblv, y\ey_lky eb hjlh]hgZevguf ij_h[jZah\Zgb_ M, 

^_ckl\mxs__ gZ \_dlhju hjlhghjfbjh\Zggh]h [ZabkZ e1, e2 ih nhjfmeZf: 

Z) M(e1) = e1 + e2, M(e2) = e2; 

[) M(e1) = 
2

2
(e1 + e2), M(e2) = 

2

2
(e1 – e2). 

J_r_gb_ Z) Ih hij_^_e_gbx hjlh]hgZevgh]h ij_h[jZah\Zgby gZc^_f 

(M(x), M(y)). Imklv x = D1e1 + D2e2 b y = E1y1 + E2y2. Lh]^Z M(x) = D1M(e1) + D2M(e2) 

= D1(e1 + e2) + D2e2 = D1e1 + (D1 + D2)e2. M(y) = E1M(e1) + E2M(e2) = E1e1 + +(E1 + 

E2)e2. Lh]^Z (M(x), M(y)) = (D1e1 + (D1 + D2)e2, E1e1 + (E1 + E2)e2) = D1E1 + +(D1 + 

D2)(E1 + E2). GZc^_f (x, y) = (D1e1 + D2e2, E1e1 + E2e2) = D1E1 + D2E2 . 

Ij_h[jZah\Zgb_ g_ y\ey_lky hjlh]hgZevguf, lZd dZd (M(x), M(y)) z (x, y). 

[) Wlm aZ^Zqm j_rbf ^jm]bf kihkh[hf. Ba\_klgh, qlh fZljbpZ hjlh]hgZevgh]h 

hi_jZlhjZ y\ey_lky hjlh]hgZevghc b gZh[hjhl. JZkkfhljbf fZljbpm AM
e. 

A
M

e = 
2

2
¸̧
¹

·
¨̈
©

§
�11

11
. GZc^_f fZljbpm, h[jZlgmx d g_c. 
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~A
M

e~ = 

2

2

2

2
2

2

2

2

�
 = –

2

1
 – 

2

1
 = –1. 

�AM
e�-1  = –

2

2
¸̧
¹

·
¨̈
©

§
�

��
11

11
 = 

2

2
¸̧
¹

·
¨̈
©

§
�11

11
, �AM

e�T = –
2

2
¸̧
¹

·
¨̈
©

§
�11

11
.  

 

AgZqbl, �AM
e�-1 

= �AM
e�-T b ebg_cgh_ ij_h[jZah\Zgb_ M y\ey_lky 

hjlh]hgZevguf. 

AZ^ZqZ 2. Ebg_cguc hi_jZlhj M \ [Zabk_ e1 = (1,1,1), e2 = (0,1,1), e3 = 

=(0,0,1) bf__l fZljbpm AM
e = 

¸
¸
¸

¹

·

¨
¨
¨

©

§

123

012

001

. GZclb fZljbpm khijy`_ggh]h hi_jZlhjZ 

\ wlhf `_ [Zabk_, _keb \_dlhju (e) aZ^Zgu \ hjlhghjfbjh\Zgghf [Zabk_. 

J_r_gb_. Mqblu\Zy nhjfmem ^ey fZljbpu khijy`_ggh]h hi_jZlhjZ  

AÒ = =-1 
A

T =, gZc^_f khhl\_lkl\mxsb_ fZljbpu: 

1) fZljbpZ ljZgkihgbjh\ZggZy d fZljbp_ AM
e bf__l \b^  

A
T 

= 
¸
¸
¸

¹

·

¨
¨
¨

©

§

100

210

321

, 

2) fZljbpZ =jZfZ bf__l \b^ 

= = 
¸
¸
¸

¹

·

¨
¨
¨

©

§

),(),(),(

),()(),(

),(),(),(

333212

322212

312111

eeeeee

eeeeee

eeeeee

 = 
¸
¸
¸

¹

·

¨
¨
¨

©

§

111

122

123

, 

3) fZljbpZ, h[jZlgZy d fZljbp_ =jZfZ =, bf__l \b^: 

¸
¸
¸

¹

·

¨
¨
¨

©

§

100

010

001

111

122

123

a
¸
¸
¸

¹

·

¨
¨
¨

©

§

�
�

��
�

301

210

100

210

100

111

a
¸
¸
¸

¹

·

¨
¨
¨

©

§

�
�

�

�
�

210

121

110

100

010

011

a

¸
¸
¸

¹

·

¨
¨
¨

©

§

�
��

�

210

121

011

100

010

001

.   
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AgZqbl, =-1 
= 

¸
¸
¸

¹

·

¨
¨
¨

©

§

�
�

�

210

121

011

, 

4) lh]^Z AM*
e = 

¸
¸
¸

¹

·

¨
¨
¨

©

§

�
�

�

210

121

011

¸
¸
¸

¹

·

¨
¨
¨

©

§

100

210

321

¸
¸
¸

¹

·

¨
¨
¨

©

§

111

122

123

 = 
¸
¸
¸

¹

·

¨
¨
¨

©

§

111

011

001

. 

 

AZ^Zqb ^ey j_r_gby 

1 Hij_^_eblv, y\ey_lky eb hjlh]hgZevguf ebg_cgh_ ij_h[jZah\Zgb_ M, 

^_ckl\mxs__ gZ \_dlhju hjlhghjfbjh\Zggh]h [ZabkZ e1, e2, e3, ih nhjfmeZf: 

1) M(e1) = e1 + e2,   M(e2) = e1   – e2; 

2) M(e1) = 
5

1
(3e1 + 4e2),    M(e2) = 

5

1
(4e1 + 3e2); 

3) M(e1) = e1 + 2e2 + 2e3,   M(e2) = 2e1 +  e2 + 2e3,  M(e3) = 2e1–2 e2 + e3. 

2 Imklv A fZljbpZ ebg_cgh]h ij_h[jZah\Zgby _\deb^h\Z ijhkljZgkl\Z \ 

g_dhlhjhf [Zabk_, = – fZljbpZ =jZfZ wlh]h [ZabkZ. GZclb fZljbpm A
*
 

khijy`_ggh]h ij_h[jZah\Zgby \ lhf `_ [Zabk_, _keb: 

1) A = ¸̧
¹

·
¨̈
©

§
20

01
,              = = ¸̧

¹

·
¨̈
©

§
�

�
12

25
; 

2) A = 
¸
¸
¸

¹

·

¨
¨
¨

©

§

110

011

101

,         = = 
¸
¸
¸

¹

·

¨
¨
¨

©

§
�

�

201

011

112

; 

3) A = 
¸
¸
¸

¹

·

¨
¨
¨

©

§

�
��

300

011

002

,              = = 
¸
¸
¸

¹

·

¨
¨
¨

©

§

�

�

902

021

211

. 

3 Imklv \ [Zabk_ (e) kdZeyjgh_ ijhba\_^_gb_ aZ^Zgh nhjfmehc (x,y) = 

2x1y1 + 3x2y2 + x3y3 + 2x1y2 + 2x2y1 + x1y3 + x3y1 + x2y3 + x3y2, Z ebg_cguc hi_jZlhj 

M – fZljbp_c A = 
¸
¸
¸

¹

·

¨
¨
¨

©

§

�
��

121

131

112

. GZclb fZljbpm khijy`_ggh]h hi_jZlhjZ M*
  \ 

lhf `_ [Zabk_. 
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4 Ij_h[jZah\Zgb_ M _\deb^h\Z ijhkljZgkl\Z fgh]hqe_gh\ kl_i_gb n d2 kh 

kdZeyjguf ijhba\_^_gb_f (p,g) = ³
�

1

1

)()( dttgtp  klZ\bl \ khhl\_lkl\b_ fgh]hqe_gm 

_]h ijhba\h^gmx. GZclb fZljbpm khijy`_ggh]h hi_jZlhjZ \ [Zabk_ 1,  t,  3t
2 
–1 . 

5 ;m^_l eb kZfhkhijy`_gguf ebg_cgh_ ij_h[jZah\Zgb_, aZ^Zggh_ \ 

hjlhghjfbjh\Zgghf [Zabk_ fZljbp_c: 

1) A = ¸̧
¹

·
¨̈
©

§ �
11

11
;   2) A = ¸̧

¹

·
¨̈
©

§
21

11
;  3) A = 

¸
¸
¸

¹

·

¨
¨
¨

©

§

��
��

211

111

110

;  4) A = 
¸
¸
¸

¹

·

¨
¨
¨

©

§
�

�

221

212

122

. 

6 GZclb kh[kl\_ggu_ agZq_gby b hjlhghjfbjh\Zgguc [Zabk ba 

kh[kl\_gguo \_dlhjh\ kZfhkhijy`_ggh]h hi_jZlhjZ, aZ^Zggh]h \ 

hjlhghjfbjh\Zgghf [Zabk_ fZljbp_c  : = 
¸
¸
¸

¹

·

¨
¨
¨

©

§

�
�

��

141

4164

141

. 

7 Hjlh]hgZevgh eb ij_h[jZah\Zgb_, i_j_\h^ys__ kbkl_fm \_dlhjh\ (a) \ 

kbkl_fm (b), _keb h[_ wlb kbkl_fu aZ^Zgu \ hjlhghjfbjh\Zgghf [Zabk_: 

1) a1 = (1, 2, 2),             b1 = (2, 2, 1),          2)   a1 = (1, 4),          b1 = (5, 0),  

     a2 = (1, 1, 0),           b2 = (0, 1, 1),                 a2 = (1, 3) ,         b2 = (3,1). 

    a3 = (0, 1, –1),           b3 = (–1, 1, 0); 

8 GZclb kh[kl\_ggu_ agZq_gby b hjlhghjfbjh\Zggmx kbkl_fm 

kh[kl\_gguo \_dlhjh\ hjlh]hgZevgh]h ij_h[jZah\Zgby, aZ^Zggh]h \ 

hjlhghjfbjh\Zgghf [Zabk_ fZljbp_c 

A = 

¸̧
¸
¸
¸

¹

·

¨̈
¨
¨
¨

©

§

0100

0010

0001

1000

. 
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