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And Ais q SqQuaxe matrix of ovder n. He_rc. Y s +ransformed by
the square matrix A on X.

Al #£0 non ,smaulcw +ransfosrmaton
|R|=0 Singular trangformation.
‘;ﬁﬁnmiﬁmi- An expnession of -H;e Form i éq:‘jxf Yy s

L Y
called| billineay form. f

Y, })cgree of each texrm s 2.

i) Eachteym contains exactly ene variagble out of [n,,x,_--_xnj

? MATRIY NOTATION 0/‘4 E[FNEHR Form & -
1]
| Qn 9, . -==CQim Yi
f %%a.ﬂ Yi= Do -*")t"’][ aeopapell | )
ol e s gsmag I
=1 g ot Qm , dm, ---- Qmn Yn

!
= » ZARY . mawix B (@i mxn
lYPe.s of Kilinear fovms: —
1) Symmetric If +the Matrix A is Symmetsnic
1) Altexnate (£ the matrix A Is Skew- Sym.,
i) Hexmitian £ +he matrix Als Hesmitian.
V) Alternate  F +he matbrix Q 1S Skewo Hexmi.




Methodss 4o wsiite Mabix of Bliinear forms3—
In fivst yow.

coeff. of %Y, , Cotff of Y, , CoefF of #Y; ....- o oh.
Inm 2nd yow

coetf. of XY, coeff of XoYa, coeff of xyy,..---- S0 0N,
In mth yow
CDC'F‘p- O'F XmYl 3 COQ'FP of )‘fn"}?z ) COC‘F‘F\, xm"_a -=--..80 ON,

#- o bilineay form yemains q bilinear form wtheh subjected
4o lineay tnansformatien.

éé QIJ'HEYJ"" X ARY 3
=1 3-!
¥ a matyy WAV

X= 80U of order mx1 pxm& my|
And Y=cv  of ovder nxl,nxn ¥ gl
x'ay= (80)A()
= (UIBI) A CCV-)

= u'(8'AOVY !
= y'Dv, ‘Whexe D=BAC

|% The RQDR of a bilineay fosm ¥emain invarian{- uno{cro
non- ‘J‘rngulax tnans fox ma+ion.
Kilinear fgoym X'py

Let X=B8U and Y=cv are Nﬂh*élngular matrices.

x'Ay = (80)’9 (cv)
= u's'Acy |
= U'Dv,[p=gac]
\P(U"DV): JDCD) [.‘. Uy v ave ?Jﬂh-aihaap_iga]

2 Pl o Madt>ucey
HC} & does not alter +he Rank,



Z

X - flAc) e o =
s - B a4 ¢ also nDh-Sh’? wlay] E
= \P(8) [ ma?v’“j
= P (X'Aay)

NEAR FORM =
to be n the econonicol form

CANONICARL FORM of A BILL

3?(fnean Fonm < the X'AY 1S said

if A 15 of {'YFC [ Ior g} hese, Ix denotes the identity

MAtHX of oxder ¥.

# Any bilinean foxm XAy of
reduced by non- S'Ihguﬂ.ﬂﬂi
and y= QV ove¥ FE o the Fovxm.

& UMtV o — Uy Vy

OR_
E\-E,‘:y bi]]hgm -P@‘m can be fg_ducedj-l—g thhTC.al fovym; -
! ) :
KAY= S Gij i

L=t 3=1

PRa: [ I 0]

o O
x'ay= (Pu)A (QY)
-(U'P)A(RY) = U (PRR)V
; Qé_ ;
| = u[f;‘ g]v

 # FRCToRIZABLE BILINEAR FORMS—

sank ¥ ovey Field F 2" be
i : : el
Mead +ransfovmation X=PuU

A bilineay foym ts said 40 be

factovizable . AS a product of +we pilincay Faoctors.
#- A non zevo bilinear form s foctorizable if ancl only
if itS nank is 1.

P(r)=|
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T RGHR of @ Quadnotic foxm Bs Pvariant undey q k
nON-singutasx dineay tronsfoymotion. Jet Gex)=x'ax
/ T -
ax)= (BY) A (By) . =B
|
'"'*Q/'B') H(By): Y (B’HB)Y

> Y'ey , IWhene C= B'AB

P(Y'ey) = Pro
= P(a'As) = P (ns)
= P
= Px'Ax)
S :DIHG?D!\IHUZH'_ION L A QUADRATIC FHRMNEY —

s
@
*

X'eaz(py) APy ) =(y'P') A (PY)
:.\/t / - ! ¥ 0
(PAP) Y=Y [% 'GJY

SESURRR LR bt el R S BSOS RS

1
- KlY!L"’ KoYy + -- o-- kv)’*«-:L
¥
= S Kyt
(=]

A quqaratic krm G:= x'ax ts cqued g
diqgonal Form if matyix A s of +he type Py 0O
the °

-]
F-i
'_'z
=)

i
il
o
o
LS
i
x

Piagonar form 5~




[dwotic Foxmg s 5
T A homogeneous polynomial having every

m of deancﬂ two in any number of variables is called q

quadnatic form -

EX. ax’+ 2hxy+ sz

MATRIXx of QUADRATIC FORM 3 —

Let q(x) be the quadmatic form

annanged M the Fonm x'ay. Then A IS called matrix of +he
quadxatic foxm £ A is .symme-f'nic.

METHOp T 14RITE MATRIX NOTATION 0f QUADRATIC FOKM: -

In Fingt now
® Coorf.of v, L CocFRof X, L coeff of %Ay . .- .--- So on
e . eff. of So on
’ O+ X -——— 0
_I_ c_bg,.F-F D‘F xl)t, (,De‘F‘p O'P 7(1 1l 173
o —_—
In nth YOI
a,
5." Cothf. of Mpx,, L coeffofxnty - - - - coefF, of %p .
1

LINEAR TRANSFORMATION of A RUADRATIC FOoRM; -

@+ (x)=x'ax pe a quadﬂa-ﬁc_ foxm. X=08Y in ¥+ s called a
Aimear triansfovmaton of q quadsatic frm. :

© Rquadratic form YeMaing  quadxatic Rym When Subieciey
o Linear -E?IOhs-Foxmahon J

X = Py
X RX=@Y) A (PY) =(y'P) A (PY)
= Y'(P'HP)\/ = y'cy Where c: p'ap

T PR ETAALI RN L T g

c'= (P'ap) =P ap!) - Php - c




-
A quadratic Foym Q= xpay s said

" Aononicol forms—

/b&  canonical form TFiF §s in d':a@ohal foxm and all

the dlaaohaf cnm;eﬁg 0, 1 oy ,—!
Concnfcof form Oveyx Comf?lex {fgrd: —
Quadratic form 3 9=x'ax s said +obe canonical if isin

the ey
dfqgom/ form gnd all non. Zeno cif‘agoﬂai entsicy 5

;\70’?/'(3 — The numbes op NON-72e00 teNMS Tn +the d?qgona[

form  of 4 quaclnatic  fovm I callee/ +s Rank.
%ch’ by ¥

._'—?70;'(:"::"; —~ The

NnUmbey of positive +erms Tn +he dfqaﬁhcu

form of o U QdnaH ¢ foym

s called /Index.
Penoteqs by P.

Slghtituvel~ T a qUadwatic foxm ¥ v icthe sanly and

o

P s the Index, then 2p-x fs +he sf@hatuse.
))eno-rcd b)/ S.
(@ RANGE 'S METHOP of PTAGONALIZATION §—

Ty Annarge all the fenms Confaining € in one bracker qng
foke +he cecff!. oF %= Commen outside the brackes 4o
Make i+ unity.

»

) Complete the squane by adding gngl subtnact ”3(%‘”’”})

il .
/ Repeoﬁng +he aqbove precedyse for x

2 ;XJ -— _ and so 1%

Ppe— . . W .
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HCTORHQLE QUADRATIC FORMS: -
. A gquadnatic form x'Ax 0 wWith complex cocfficients is the
pyoduct of e Linear Pactors if and only if S sank Sl
X'Ax= @,Hﬁ UXot -+ 8QnXp) (BN F byt .+ bnn)

L. If factoss are Linearly dependent.
bl ){,'-l" b?_xl""

- —bnAp= K(q,)f +Qz_>t2+———--+qn?n)
X
x = K (q, T A+ _--f'qr))fn)
3 kY:

I+ shou that
.Yank of _]_he_)(ﬁ)f s 1

. If Fﬂf-fbmé’ ane Im‘caa'ly Thdcpcndean,
X'Ax= RS (say)
R = ax, ¢TI O, S—— 1 Anan

&= bty+ b1>f1+ ...... + b

= L [R+sj L [R Nk

?‘ﬁ}( l J.
T+ Shows thgt vyank of xX'Ax is 2y

© Zuppose the wank of- quadHaHc form be either lor 2.
ﬂh“

I. rr,‘x AX s 1 -
X F}A ~; Cm = Qy-Yi = Pb‘adq& of 4o lncar Fac-fon,s‘_

IL- Tf smank of A'Ax sz, then,
)("ﬁ){:_ Cly,z'-f- .b\/',l_,z
'-—@Y!-P lJ’E’h)(\fE’ Y= LJ—EYL)

= ?nduc-} gb~+kl0 Aineay factors.




.-ef.augdnﬂﬁc foxm cannot -have zevo nank, 7

'-O‘T*’lE IMPORTANT DEFINITIONS i-

{ < e ot 2 YT S
a) Foslhvc definite quadna-ﬂcﬁ) PR— S?ngtum(

quadsatic form 9 =x'Ax s called positive definite 1 q s
Qlways Fﬂsfﬁve fox g

Heal values of X ang 18 zevo only
2 -0 P ﬂ:'o
' (b) pesitive semi- definite quadstatc foymg -

R seal .s?ngulcvz

x' Ay (1A)=0) s called posiHve semi-
if q fs Alliays >0 for ol

quadnatc foym q-=
.: C‘[C'Piﬂl'}f, LAl V‘GU.LC.‘S B-{f X{ﬂdud;'&yo
@.Negoﬁve definite quodnah’c form -
. A Real non-gingulax quadratic Form q=xnax ( (A 200 eailiect

hc&aﬁvc defmite I+ G ic aluays hc&ﬂh‘r’vc for all seql valuey
G-P- X and is Ze&Yo tsnly Wheh X=0

@ Nc.éoh'vc LCMi- definite quads g Hc Fopm s-
quad» gric form q:x’ﬂx

A Keal singulay
L is ahaays <o Ay P

o:S - : . "
l Called! ncgaﬁ\fc Semi- dcﬁ\m'}'e ¥

values of y

fnclqding X=D

= / Canonica/

fovm Rank m Hpcs of quadnaHc form

= ' 2 . ' iy %

ri, 1 pEn = psrtive definike

: .
2 yr e

o~ - ‘¥ =n P=o Nﬂgaﬁ"e clefinite
EX
Z v
o ¢ ¥ <n p= positive semi-definite
> } 2 - .
é—Y? ¥'<n p=0 Negach Semi- definide
£ |

&
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