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2. DANG TOAN PHUGNG 1

sam

Dang toan phuong 13 mét da thic nhiéu bién véi cic sb hang déu I3 cic da thiic bac 2. Trong bai ndy, chiing ta
sé dén véi dang toan phuong dudi mét géc nhin tir phia khéng gian véc to va dang song tuyén tinh d6i xding. Qua
dé ta xem xét mét s6 cic dic tinh clia dang toan phuong trong méi lién hé véi cdc ma tran doi xdng.

Muc tiéu

- Kién thdc: Sinh vién hiéu dudc khai niém dang toan phuong, cic dic tinh clia dang toan phuong

- Ki ning: Xéc dinh mbi quan hé giita dang toan phuong va dang song tuyén tinh déi xdng, cic phuong phap
dua dang toan phucng vé biéu thitc chinh tic, xem xét dang toan phuong xac dinh duong, xac dinh am.

v
No6i dung

2.1 Khéi niém dang toan phuong va mébi lién hé véi dang song tuyén tinh dbi xiing
2.2 Ma tran va biéu thiic cia dang toan phuong

2.3 Bai toan dua biéu thiic ciia dang toan phuong vé chinh tic

2.4 Dang toan phuong xac dinh duong, xac dinh 4m
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2.1. Khai niém dang toan phuong va mbi lién hé véi dang song tuyén
tinh d6i xdng a
Cho f s€ la mdt dang song tuyén tinh déi xtng trén V, f(u,v) = f(v,u), Yu,v € V diéu ndy tuong duong véi f
c6 ma tran A doi xdng doi véi co s& B do

fu,v) = 2" Ay; f(v,u) = y" Az = (y" Az)" = 2T ATy,
Ta dinh nghia dang toan phusong ¢ |a mét dnh xa

¢:V = R
u = pu) = flu,u)

dugc goi |3 dang toan phuong trén V tng (lién két) véi dang song tuyén tinh dbi xing f.
Ngugc lai, khi cho truéc dang toan phudng ¢ ta cé dang song tuyén tinh

[¢(u+v) — d(u) — p(v)]

N | =

f(uvv) =

goi 13 dang song tuyén tinh di cuc cta ¢.
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Vi du 1

sam

1. ChoV=R? z= (z1,22),y = (y1,y2). Ta xét dang sau:
flx,y) = z1y1 + 221y2 + 2z2y1 + 322Y2

13 mét dang song tuyén tinh d&i xdng trén R2. Khi d6 ta c6 dang toan phucng
d(x1,22) = 23 + 2w122 + 2201 + 323 = o7 + dx120 + 323

2. Téng quat, cho V =R", z = (1,22, .., Zn),y = (Y1, Y2, .-+, Yn) V3 A 13 mbt ma tran dbi xtng cip n.
Ta xét dang sau: f(z,y) = 7 Ay 13 mét dang song tuyén tinh d&i xing trén R"™ va ¢(z) = 27 Az 13 dang
toan phuong lién két véi f va nguoc lai.

3. Cho V' = Pu[z], p(x), q(x) |a hai da thic cha V. Khi d6 dang sau: f(p(z), q(x)) = p(0)q(0) + p(1)q(1) la
mét dang song tuyén tinh dbi xting va dang toan phuong lién két véi f 13 ¢(p(z)) = p(0)? + p(1)2.

4. Cho V = Cluy céc ham lién tuc trén doan [a;b], f(z),g(x) € V. Khi dé dang sau:

T(f( / f(x)g(x)dx 1a mdt dang song tuyén tinh di xdng va dang toan phuong lién két véi T
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2.2. Ma tran va biéu thitc chia dang toan phuong o1

sam

@ Dinh nghia: Cho V' 13 mét khéng gian véc to hitu han chiu c6 B = {u1,us, ..., u,} 13 mdt co sé clia V,¢
I3 dang toan phuong lién két véi f 1a mot dang song tuyén tinh doi xiing trén V. khi dé ma tradn doéi xing

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

véi aij = f(ui,u;) cha f dbi véi co & B ciing dugc goi 13 ma tran clia dang toan phuong ¢ dbi véi co sé B.

@ Vidu: Cho V =R? z = (21, 2). Ta xét dang toan phuong sau:

o(x) = 3:5% + 2z129 — 2333.

Ma tran cla ¢ déi véi co s chinh tic clia R? 13

A:G’ _12>.
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2.2. Ma tran va biéu thic cia dang toan phuadng 1
Cho V' |3 mét khéng gian véc to hitu han chidu c6 B = {u1,uz,...,us} 13 mdt co s& ctia V,¢ 13 mét dang toan
phuong trén V' lién két véi dang song tuyén tinh doi xiing f va A 1a ma trén cla ¢ déi véi co sé B. Véi véc to
bt ky u € V ta c6 toa db dbi véi co s6 B 1a

T1
x
[l = .7
Tn
Khi dé
n n n n
d(u) = flu,u) = FO s,y wguy) = Y wawy fluiug) = Y ayay;.
i=1 j=1 i,j=1 i,j=1
hay
d(u) = [u]5.A.[ulp = 27 Az.
goi 13 bidu thic clia dang todn phuong ¢ dbi véi co s& B. Trong trudng hop A = diag(ai,az,...,ay) 12 ma tran
chéo ta c6 ¢(u) = a1z} + a2x3 + - - + a2 goi |3 biéu thitc chinh tic clia dang toan phuong. Dic biét
a; € {—1;0;1},Vi = 1,...,n thi ta goi |3 biéu thitc chuan tic cla dang toan phuong.
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2.3. Cac phuong phap dua biéu thdc dang toan phuong vé biéu thirc
chinh téc a

Phudng phap Lagrange: St dung cac déi bién 2 = Cy thich hop d€ dua dang toan phuong ¢ = 27 Az thanh
=y y ¢6 dang chinh tic. Phuong phap Lagrange dua trén 2 phép x{ ly co ban Ia:
¢ =yT(CTAC)y c6 d hinh tic. Ph hap L d 2 ph | ban |

32
L aa® +botc=alw+ 5)° + 257
2. 2y =[x +y)° — (z—y)*]
Vi du 1. Cho ¢ = z7 + 223 + 523 — 22122 + 4z123. Dua biéu thiic vé dang chinh tic.
Lgi giai. Ta cé
¢ = 2} + 2x5 + 523 — 2120 + Ay 23 = T — 221 (22 — 213) + 222 + 52
=2} — 2a1(w2 — 223) + (w2 — 223)" + 25 + dwaws + a3
=(z1 — 22+ 953)2 + (z2 + 2x3)2 — 322,

Ta dit y1 = @1 — @2 + 3,42 = @2 + 223,y3 = 3 thi ta cé ¢ = y? + y2 — 332 c6 dang chinh tic.
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2.3. Cac phuong phap dua biéu thdc dang toan phuong vé biéu thirc
chinh tic o

sam

Vi du 2. Cho ¢ = z122 — 2x223. Dua bidu thic vé dang chinh tic.
Loi giai. Taddt o1 = y1 +y2, 22 = y1 — Y2, 23 = y3 ta b

b =yi —y5 — 2y1ys + 2y2ys = (Y5 — 2y1ys +¥3) — Y5 + 292y — 5

= —y3)" — (2 — y3)°

Ta dit 21 = y1 — y3,22 = Y2 — y3,23 = y3 thi ta c6 ¢ = 22 — 22 c6 dang chinh tic.
Nhan xét:

1. Cac phép di bién dang y = C 'z hodc x = Cy trong dé C 13 cic ma tran kh3 nghich tuong tng véi viéc
chuyén co sd tir co sd ban dau sang co s& mdi.

2. Moi biéu thirc cla dang toan phuong déu dua dugc vé dang chinh tic, chusn tic.
3. Cho ma tran A dbi ximg, ludn tdn tai ma tran kha nghich C dé CT AC c6 dang chéo.

4. Cho dang toan phuong ¢ lién k&t véi dang song tuyén tinh d&i xiing f, khi dé ludn tén tai co s&
B = {ui,u2,...,un} cia V théa man f(u;,u;)=0i # j.
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2.3. Cac phuong phap dua biéu thdc dang toan phuong vé biéu thirc

chinh tac a
Phuong phap Jacobi: Phuong phap Jacobi dua trén viéc xay dung 1an luot cic véc to ui,us, . .., un trong cd sé

B cta V thdéa man f(uz,uj) = 0,Vi # j. Phuong phap Jacobl dugc 4p dung cho trudng hgp céc dinh thdc con
chinh ctia ma tran A déu khic 0. Dinh thic con chinh cp r clia ma tran vudng A 13 dinh thic

ailr a2 - Gir
Ar _ a1 a2 e azr
ar1  Qr2 ccc Qpr
Dinh ly Jacobi: Gi3 st ddi véi co sé u1,uz, -+ ,un ciia khéng gian V d3 cho dang toan phuong

n

o(u) = Zaijxixj, aij = ¢(uq, uj).

=1

Hon nifa, gid st cc dinh thic con chinh A1, As, ..., A, cia ma trdn A = (a4 ) déu khic khéng. Khi dé tén tai

€0 6 v1,V2, -+ , v, clia V sao cho dang toan phuong ¢(u,u) viét dugc dudi dang
B(u) = kg + ka2ys + .. + kavin,
AV

va cdc hé sb k; xac dinh béi k; = 1=1,2,...,n, trong dé ta quy uéc Ao = 1.

A
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2.4.

Dang toan phuong xac dinh dudng, xac dinh am 1

sam

Dinh nghia: Dang toan phuong ¢(u) goi 13 x4c dinh duong (4m) néu véi moi vects u # 0 thi ¢(u) > 0
(tuong ting, ¢(u) < 0).

Nhéan xét: Mét dang toan phuong 13 xdc dinh duong (4m) khi va chi khi cic hé s clia dang chinh tic cia
né déu duong (tuong tng, déu &m).

Tiéu chuan Sylvester: D& mét dang toan phuong 13 xdc dinh duong diéu kién cin va di 13 tht c3 cic dinh
thifc con chinh cia né déu duong. Dé mét dang toan phuong la xdc dinh 4m diéu kién can va du la tat ca
moi dinh thitc con chinh cap chin déu duong va tit cd moi dinh thifc con chinh cip 1é déu dm.

Vi du. Cho dang toan phudng
¢(x1,x2,23) = xf + 4:&5 + 8x§ 4+ 2x1290 — 22123

Ma tran cta ¢ la

1 1 -1
A=|1 4 0
-1 0 8

c6 céc dinh thdc con chinh Ay =1, Ay = 3, Az = 20, béi viy dang toan phuong d3 cho xac dinh duong.
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