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Cho V la mot khong gian vector trén trudng K ta dinh nghia khong gian doi ngau V ™14 tap tat ca céc
anh xa tuyeén tinh tr V vao K.

Két qua 1: Néu V la khdng gian hitu han chiéu ta d& dang chi ra dwoc rang V" ciing hitu han chiéu va c6
cung so chieu vai khéng gian V

Chirng minh :
Gid sir V,,V,,...,v, la mot co s¢ cia khong gian vector V . Ta xay dung mét hé co sé v, V,,...,v. ctia khdng
gian V" nhu sau : Do V,,V,,...,v, [a mdt co so cua khong gian V' nén moi phan tir x eV déu c6 dang

X= Za, v,, voi mdichisd i ta dinh nghia d4nh xa v, :V — K béi v, (x)=g¢,

Ta klem tra lai tinh chét co s¢ ctia hé v;,v;,...,v. nhu sau :
) V,,V,,..,V, doc lap tuyén tinh
That Vay, gia st oy, +a,v, +.. +0cnv =0.
Suy ra (0vs + vy +.tovn) (v)=0(v,) véi moi i=1n

=av, (W) +..+ay (v)+. +anvn(v,)

* P
:> 6 =0 (boiviy, (vj):aijz{ol;zi;j

Dodé6 o =a,=..=0a,=0
i) V,,V,,...,v. lamot h¢ sinh cia V™
n
That vay, theo céch ta dinh nghia cac phan tir v;,v,,...,v, tasuyra v=>_v; (V)v, véi moi veV
i=1

Do d6 v&i moi phan tir veV " taco v( Zv v) hay v = Zv

Két hop céac phan tich trén ta thu dugc Vv, ,V;,...,v, lamot cosacaa V™,
Giasir V,W la cac khong gian vector va T [a mot anh xa tuyén tinh tir V. vao W , ta xac dinh mot anh
xa tuyén tinh T":W" -V~ xac dinh boi T"(f)(v)=f (T (v ))vsi f eW".
Két qua 2: Néu S 1a mot anh xa tuyén tinh tir khong gian vector U vao V thi bang tinh toan truc tiép ta co
(ST) =T°S".
Ching minh : (ST) (f)(v)=f ((ST)(V))

_(Sf(Tv)

(S)(
= (ST =(r)0)
= (S) TS

Cho hai khong gian vector V. va W ta dinh nghia tich tensor V ®W 13 tap tt ca cac dang song tuyén
tinh trén V" xW™.

Cho S:V —»V vaT:W —W lacéc &nh xa tuyén tinh thi ta dinh nghia anh xa tuyen tinh
S®T:V®W —V ®W nhu sau : véi moi BeV ®W ta dinh nghia ((S®T)B)(f,g9)=B(S"f,T'g)
vaimoi f eV vageW’ .




Két qua 3: Néu S,S":V —V va T,T":W —W lacac anh xa tuyén tinh thi (S'®T")o(S®T)=SS'®TT’

Chéng minh :

=((s'®T")B)(s"f,T"
(S7s™(),7"T"(9))

((s8') (£).(TT") (g)) (sir dung két qua2)
=((ss'®TT")B)(f,9)

= (S'®T')o(S®T)(B)=(SS'®TT')(B)
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~

(
B
B

= (S'®T)o(S®T)=55'®TT’
Két qua 4:
Gia Sir V,,V,,...,V, VA W, W,,...,w._ lan luot 1a cac co s cua cac khong gian vector V. va W

W)= {1 néu (i, j) =(h,k)

Pt B; €V ®W nhu sau : By (v;,w; .
0: trudng hgp con lai

Khi d6 : h¢ {B, } __lap thanh mot co s6 cia V ®W

i=1,n;j=1,

Chéng minh : Tatién hanh kiém lai cac tién dé vé co so nhu sau
) {By} . o Aot he sinh

Gia sir B 1a mot dang song tuyén tinh trén V" xW ",

Theo két qua 1) tasuy ra v, ,V;,...,V, Va W, ,Wj,...,W., lan luot Ia cac co s¢ ctia V™ va W™ nén véi moi
feVivageW  dqéucodang f=oy, +a,v, +..+av. VA g=LW +f,w, +...+ B W,

Tur dinh nghia cua B; tasuyra:

n m

u f g i (zahVWZﬁkwa ZzahﬂkBij (V:vW:):aiﬁj *)

h=1 k=1
Béng tinh toan truc tiép ta thu duoc :

(Z_lla,v, ,Zﬂjij
= i“nﬂjB(Vi*’W?)

= B= iB(vj,w;)Bij
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i= 1
i) {Bij}i:m_lvm la mot hée doc lap

That vay, giase D > 4B, =0

i=1 j=1




= n iiijBij (v;,w;)=0(v;,w;) VGi moi (h,k)e{l,Z,..., n}x{,Z,..., m}
i1 j1

= Ay =0
Do d6 4; =0 véi moi (i,j)e{LZ,..., n}x{,Z,..., m}.
Nhan xét :

Giasit S™(v; )= Zshhvh va T (w)= Zm:Tkkvk véi moi (hk)e{L2.., n}x42,.., m}

k'=

Khi d6 : ((s ®T)B; )(vi. W :BU(S w; )
= Bu (Z Shh Vh 12Tkk Vi j
h'
= Shh’Tkk'Bij (V;"V:')
h1k—1
= ShiTkj
Theo két qua 4) thi { } i la mot co sé cua V ®W nén tinh toan trén c6 nghia 1a biéu dién ma tran cua

SQ®T latich Kronecker ciia cac ma tran biéu diéncia S va T theo cic co sé twong ung.
Cho trudc hai poset (P,SP)'(Q < ) ta xdc dinh quan h¢ thir tu <, , trén tich Descartes PxQ nhu sau :

(X% X') <peo (¥, ¥') khi x<, X' va y<, Y’

Két qua 5:
Hpug ((x,y),(x',y')) =l ((x,x')),uQ ((y,y’)) v6i X, x"eP va y,y'eQ trongdo x<, x' va y<, Yy’

Chirng minh : T cach xay dung ta suy ra :

Cora ((5:2)1(x) = & (3:x)) o (125)

= (CPXQ)zM(Cp)@)M( o) (sirdung nhan xét cua két qua 4)
= (c_.“PXQ)l M(Cp)1® ( ) (suy ratir két qua 3)

SO e

= o (%), (x13)) = 10 (6. %')) 110 ()

( xem thém * Nghich ddo Mobius trén poset ” )
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