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Chuong 5 a

Ngoai hai phép todn co clia khdng gian véc to, ta con thiy xult hién trong thuc t& cic phép toan khic gitta cic
véc to khi nghién cifu cac trudng hop cu thé. Trong chuong nay ching ta s& xem xét cic vin dé trén khéng gian
véc to dugce trang bi thém tich vé hudng, bén canh dé l1a viéc xem xét cic dang song tuyén tinh, dang toan
phuong trén khéng gian véc to.

N6i dung Chuong 5 bao gom:

Dang song tuyén tinh
Dang toan phucng
Khéng gian Euclid

S ORI

Gidi thiéu vé& dudng, mit bac hai

Vién Toan ting dung va Tin hoc (HUST) MI1141-CHUGNG 5- BAI 1 2023 2/10



1. DANG SONG TUYEN TiNH «

sam
Trén R-khong gian véc to V, khi xem xét cac 4nh xa tuyén tinh tir V dén R ta c6 céc dang tuyén tinh. Cac 4nh
xa tir V' x V dén R tuyén tinh tirng bién ta cé dang song tuyén tinh. Téng quét, cdc anh xa tr V™ dén R tuyén
tinh titng bién ta cé dang da tuyén tinh. D& hiéu hon vé cic dang da tuyén tinh, ta sé bit diu véi dang song
tuyén tinh. Mé&t khai niém gap rat nhiéu & cic khéng gian véc to quen thubc.

Muc tiéu

- Kién thdc: Sinh vién higu dugc khai niém dang song tuyén tinh trén mét khéng gian véc to, cic vi du
thudng gdp va céc so liéu tinh todn lién quan dén dang song tuyén tinh.

- Ki nang: Kiém tra khai niém dang song tuyén tinh, xac dinh ma tran va biéu thic clia dang song tuyén tinh.

NGi dung

1.1 Khai niém dang song tuyén tinh
1.2 Vidu

1.3 Ma tran va biéu thiic ctia dang song tuyén tinh
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1.1. Khai niém dang song tuyén tinh l

SQAI

e Cho V |3 mét khéng gian véc td trén trudng R. Anh xa

f:VxV — R
(w,v) = flu,v),
dudc goi 13 dang song tuyén tinh trén V néu né théa man cic diéu kién sau:
Q flu+tv,w) = flu,w) + f(v,w) Yu,v,w € V;
Q fOwu,v) = Af(u,v), YVu,v eV, AeR;
Q f(u,v+w)= f(u,v) + flu,w), Yu,v,w e V;
Q f(u, ) = Af(u,v), Yu,v eV, XeR.

Néu f thda man thém didu kién f(u,v) = f(v,u), Yu,v € V, thi f s& dugc goi |3 dang song tuyén tinh dbi xing
trén V.
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1.2. Cac vi du 1
1. Cho V =R? z = (z1,22),y = (y1,y=2). Ta xét dang sau:
f(xv y) = z1Y1 + 221Y2 — T2y1 + 3T2Y2
13 mét dang song tuyén tinh trén R2.
2. Téng quat, cho V =R", z = (z1,22,...,2n),y = (Yy1,¥2 ..., Yn) vd A |13 mbt ma trén vudng cip n. Ta
xét dang sau: f(z,y) = 7 Ay 13 mét dang song tuyén tinh trén R™.
3. Cho V = P,[z], p(z),q(z) la hai da thirc cia V. Khi dé dang sau:
f(p(x), q(x)) = p(0)q(0) + p(1)q(2)
13 mét dang song tuyén tinh.
4. Cho V = Py,[z], p(z),q(x) |a hai da thic cia V. Khi d6 dang sau:
f(p(2),q(x)) = p(0) + q(0)
khéng phai 13 mét dang song tuyén tinh.
5. Cho V = Cl,y) céc ham lién tuc trén doan [a;b], f(x),g(z) € V. Khi d6 dang sau:
b
T(f(@).9(2)) = [ fl@)g(a)ds

a

13 mét dang song tuyén tinh.
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1.3. Ma tran va biéu thitc ciia dang song tuyén tinh 1

SAMI

@ Dinh nghia: Cho V' 13 mét khdng gian véc to hitu han chiéu c6 B = {u1,us, ..., un} 13 mdt co s& clia V, f
I3 mot dang song tuyén tinh trén V. khi d6 ma trén

ail ai2 Ain
A= a21 a2 azn
am1 am?2 e Amn

Vi aij = f(ui,u;) goi 13 ma tran ciia dang song tuyén tinh f dbi véi co sé B.

@ Vidu: ChoV=R? z = (z1,22),y = (y1,y2). Ta xét dang sau:

flz,y) = z1y1 + 221y2 — 22y1 + 322y2

13 mét dang song tuyén tinh trén R2. Ma tran dbi véi co s6 chinh tic cla R? 13

=)
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1.3. Ma tran va biéu thiic cia dang song tuyén tinh 1

sam

Cho V 13 mdt khéng gian véc to hitu han chiéu c6 B = {u1,uz, ..., un} 12 mét co s6 clia V,f 13 mét dang song
tuyén tinh trén V va A |3 ma trdn cla f doi v6i co s& B. Véi 2 véc to bat ky u,v € V ta ¢ toa dd doi véi co s6
B la

) vi
s =| 7 [skls=| 7
Tn Yn
Khi dé . . N .
Fluo) = FOQmiwi, Yy yjug) = Y wayi fui,ug) = D aswiy;.
i=1 =1 Q=1 ij=1
hay

fu,v) = [u]5.A[v]p = 2" Ay

goi 13 biéu thiic ciia dang song tuyén tinh f déi véi co s6 B. Ta thiy ring khi cho truéc co so B, cic dang song
tuyén tinh déu cé dang nhu trén. Cic dang song tuyén tinh khic nhau tuong tng v8i ma trin A khic nhau ma
théi.
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Vi du a

Cho V =R® va co & B gbm 3 véc to u1 = (1;1;2), u2 = (2; —1;3),us = (0;2;1). Cho dang song tuyén tinh f
cé ma tran

1 4 7
A= 2 5 8
3 6 9

dbi v6i co s& B. Khi d6 ta c6 f(ua,us) = 8; f(uz,u1) = 3;

1 4 7 1
f(2u1—|—u2—u3,u1 —U2+3U3)= [21 —1] 2 5 8 -1 = 33.
3 6 9 3

8/10
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1.3. Ma tran va biéu thdc cha dang song tuyén tinh 1

SQAI

Trong khéng gian vecto V, By = {u1,us, ..., un} ; Ba = {v1,02,...,v,} 13 2 co s& clia V v6i ma tran chuyén
co s tir By sang Bz la C. Khi dé véi 2 véc to u, v bat ky ta ¢

[ulB, = C.[u],, [v]B, = C.[v]B,.
Cho f 13 dang song tuyén tinh trén V c6 ma tran Ian luot di véi co s6 B1,Bs 1a A1,As. Khi dé6 ta c6
flu,v) = [u]b,-Ar.[v]p, = [u]h,.CT.A1.C.[v]5,.

Hay ta cé céng thic d8i toa do
Ay =CT . ALC
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Vi du ol

Cho V = R? va dang song tuyén tinh f((z1,22), (y1,y2)) = 3z1y1 + 2T1y2 — T2y1 + 42y2 VA cO 56
B = {u1 = (1;2),us = (3;4)}. Hiy xédc dinh ma tran cha f dbi véi co s6 B.

Ldi giai:

Ta ¢6 ma tran cla f d8i véi co s& chinh tic la:

32
Al_(—1 4)

Ma tran chuyén co sé tit E sang B |a:

Do dé ma trin cda f dbi véi co s& B 1a:

T
4 (13 302 13 \_ (21 43
A2_CA10_(2 4 ) ’(—1 4 ><2 4 )‘(49 103 )
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