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2. KHONG GIAN VEC TG CON 1

Cho trudc mot khong gian véc to V, ta xét cac tip hgp con U clia V' ma cédc phép toan trén V' ¢b thé dugc coi la
phép todn trén U (phép todn cdm sinh) va khi dé ta sé cé khai niém khéng gian véc to con.

Muc tiéu

- Kién thiic: N§m dugc khai niém khéng gian véc to con.

- Kinadng: Thao tic kiém tra mét tap la khéng gian véc to con hay khong?

NG6i dung

2.1 Dinh nghia khéng gian véc to con

2.2 Céc vi du vé& khéng gian véc to con
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2.1. Dinh nghia khoéng gian véc td con 1

sam

@ Cho V 13 mdt K-khdng gian véc to va T |3 mdt tap con khéc réng clia V. Ta néi tap hgp W déng kin dbi
vGi cdc phép todn trén V néu thda man: Ywi, w2 € Wik € K ta ludn cé wi + we € Wi kw, € W.
@ Khi dé cic phép todn trén V' sé trd thanh cic phép todn trén W, goi 1a cic phép todn cdm sinh tir V' 1én .
@ N&u W ciing hai phép todn cam sinh tao thanh mdt K-khéng gian véc to thi W goi 13 K khéng gian véc to
con cua V.
M6t ciu héi dit ra I3 cic phép todn c3m sinh ndy trén V thi théa man 8 diéu kién, nhung trén W thi sao?. Ta c6
thé chiing minh ring khi dé céc phép todn cam sinh s& thda man ca 8 diéu kién clia khai niém khéng gian véc to.
Nén ta c6 dinh ly sau:
Dinh ly (tiéu chuan khéng gian véc to con): W |a khéng gian véc to con clia V khi va chi khi W déng kin doi
vGi hai phép todn clia V.
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2.2. Céac vi du vé khéng gian véc td con 1

sam

Vi du 1: Cho khéng gian véc to V = R3.Khi dé

0 U = {(z;y;2)|x +y + 2z =0} C V. Khidé U; déng kin véi 2 phép todn cong, nhan véi vd hudng trén R3
nén U; 13 khdng gian véc to con cla V.

@ Uy ={(z;y;2)|x +y+ z =1} C V. Khi d6 Uz khéng déng kin véi 2 phép todn cdng, nhin véi v hudng
trén R3 vi du nhur 2.(1;0;0) = (2;0;0) ¢ V nén Us khéng |3 khéng gian véc to con clia V.

@ Us = {(z;y;2)|x.y.z = 0} C V. Khi dé Us khdng déng kin véi 2 phép todn cdng, nhan véi vo hudng trén
R? vi du nhu (1;0;0) 4 (0;1;1) = (1;1;1) ¢ V nén Us khéng |a khéng gian véc to con clia V.

@ Cho truéc A |3 ma tran kich thic m x 3 va Uy = {u = (2;y; 2)|A.u” =0} C V. Khi d6 Uy déng kin véi 2
phép todn cdng, nhan véi vd hudng trén R® nén U, 13 khdng gian véc to con clia V. Téng quét cho A I3
ma tran kich thic m x n ta ludn c6 tap nghiép cta 1 hé phuong trinh tuyén tinh thuan nhat A.z = 0 ludn
13 mét khdng gian véc to con cla khdng gian R"™.
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2.2. Cac vi du vé khong gian véc td con el

sam

Vi du 2: Cho khdng gian véc to V = Mat(2;2; R.Khi dé
@ U, ={A e Vldet(A) =0} C V. Khi d6 Uy khdng déng kin véi 2 phép todn trén V, vi du nhu

10 0 0 1 0
a=(y 0 )ie=(o §)eviasn=(4 0 )eu

Nén U; 13 khéng gian véc to con cla V.
0 U, = {< Z Z ) |a =0} C V. Khi d6 Uz déng kin véi 2 phép todn trén V nén U, la khéng gian véc to

con cua V.
@ Us = {A € Vl]det(A) # 0} C V. Khi d6 Us khong déng kin véi 2 phép toan trén V, vi du nhu

1 0 0 0
A:(O 1)€U3,0.A=(0 0)¢U3.

Nén Us khong Ia khéng gian véc to con cla V.
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2.2. Cac vi du vé khong gian véc td con 1

Vi du 3: Cho khéng gian véc to V = P,[z],n > 3.Khi dé

@ U; = Pyz] C V. Khi d6 U; déng kin véi 2 phép todn c6ng, nhan véi vo hudng trén R nén Uy 1a khéng
gian véc to con cla V.

@ Uz = {p(z) € V|p(1) =0} C V (Cé nghiém x¢ = 1). Khi d6 U, déng kin véi 2 phép todn cbng, nhan véi
v6 hudng trén V nén Uz 1a khdng gian véc to con clia V.

@ Us = {céc da thiic bac 2} C V. Khi d6 Us khéng déng kin véi 2 phép todn cdng, nhin véi vé hudng trén
R? vi du nhu

(—2® +2z+1)+ (2 +52—3) =Te —2 ¢ Us

nén Us khéng la khéng gian véc to con cia V.

(HUST) MI1141-CHUONG 3 - BAI 2 2023 6/7



Khong gian véc tg con 1

sam

Nhan xét:
@ Véc to khong 6 chia V lubn n3m trong moi khéng gian con. Tap chi gdm duy nhit véc to khéng 13 khong
gian con bé nhit clia moi khéng gian véc to.
@ Cho truéc cac khdng gian véc to con Wi, W, ..., khi dé ta cé:

@ Giao Wi N W cha céc khéng gian con lai 13 khéng gian con. Day |3 khéng gian con I6n nhit n3m trong W)
va Ws. Nhin xét nay ciing ding cho giao tuy y cdc khéng gian con.

@ Hop Wi U Ws ciia cic khdng gian con chua chic di 13 khéng gian con. Vi du Wi = {(;0)|z € R} C R?,
Wi = {(0;y)|ly € R} C R? thi (1,0);(0;1) € W1 U W2 nhung (1;0) + (0;1) & Wy U Wo.

) Téng Wi+ Wa = {u1 + uz|ur € Wi, uz € Wa} clia céc khdng gian con lai 1a khdng gian véc to con, t6’ng
cdc khéng gian con. Day 13 khéng gian con bé nhit chita Wi va Wa. Dic biét khi c6 thém diéu kién
W1 N Wa = {0}, ta cé khai niém téng truc tiép cla 2 khéng gian con, ky hiéu Wi ® Wa. Nhan xét vin
ddng cho trudng hop nhiéu cic khdng gian véc to.
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