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Definition: let A be an n x n matrix. A k x k submatrix of A formed by deleting n - k columns,
say columnsi_1,i 2,..i {n-k}andthe same n -k rows from A is called a k-th order principal

submatrix of A. The determinant of a k x k principal submatrix is called a k - th order principal
minor of A.
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Let A be an n x n matrix. The k-th order principal submatrix of A obtained by deleting the last
n - k rows and the last n - k columns from A is called the k-th order leading principal submatrix of
A. Its determinant is called the k-th order leading principal minor of A.

4 -sl ondn, ‘,J ][ J\.MLHV\J/\.;,X ad, o
YVW'U\L Uee LAL m -1 now)

(Qn & |, a | ORI 3 -4 =2 aow)
l'-’»-z. P =713 I A4 = [_Q,u]
—Lo\-su 2 C‘-l Sj =

>

n

Jod
.oas
\
S
vﬂ
é.

Q\l &, a3 AZ B} {OL(. o\lz_‘\
= (3
@z, sz 0._23 21 Ry
- Q_ Q A Q il
= = ot Iz g3
= Q
2] - |
Q2 QZ)

Mathemarical Methods 2024 Pagina 3



The |
Ped b e abho m[:iw ~

A L)
[—/Al
t&'_ ar e & im menll. - wish [
Aq, Q2 Az, 0y o MLman N A (
A3, @3 33 .- Q,
; “\ :
| ] )

,/COM\TLQIJV Uhe A_Tm\\

22+<17‘—z>¢-<n(—q - o

" - 2% 4 72-4‘( -4 =0

x* 2.4 + ({2_2.({.1 — ¢ = 0
:32+12—<T+2. -4 = A

N

(-4) (7—2)2-4 -
(=-4) + (q-2) - 7

Code il cunl (1,2) ool asay 3



(2 -o) v (y-pf - &

D
R S
A x -+ x + < = O
@L(Dc,z+ S <
Q/L—L a = @
X + 2,5 2 4 < = 0
g T2y X
, Y
:‘2 )‘ /’A'.
A+2A B

St =

D(,z_p. 2 2 4 C _
2o <y -

— J

pa
2

x 'i‘> = A i
> <t G

z 2
2aC <% @2 T

Mathemarical Methods 2024 Pagina 5



O
—~~
N
\N
S
1}

t.
Dl
C/_] N
0
¢
e
R
}

X

(o2 ay) 2 x,

Iy wl a #

Q\(X|I7Cz> = OL/'>C?-I- 21)76—1)(2“' C >

2
2

Q{’C:/X‘z)

t. NN

2
p)

Mathemarical Methods 2024 Pagina 6



i}

Q("—l,°‘2> = GL?C.T—!—ZLX, x5 + C %

2 L,z 2
Gk,("‘u+2>< b 22 b2
L W_/
2 2
b S 2
-+ E‘)c,,_) — — x, + Cc =,

b
— X2 | 4
a

1

Mathemarical Methods 2024 Pagina 7

1€ 02 j:(xl
Q,(Z.-L%XZS—L (C—£>Z§
Q/(%:+ ! c

_ J

e
|\ —

-
-

ch——‘gz DC::

I



_ J
| |

%7‘—17(0 aw.o(/ "‘f;xZ?{O
xz;éo 3 o ok Une
*"M’S o W‘TA -
porsl e
Than Q\(?(‘/xz > 0 ‘i""’ (>, ’C')_> # (o,o>

“"f’ L > o w\dta,c;-l;27c

To summarize, if a >0 and ac - b2 > o then, independently of x1 and x2, we will have
that Q(x1, x2) will be always positive provided that x1 and x2 are not zero. But this
means that Q(x1, x2) is positive definite.
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Theorem: let A be an n x n symmetric matrix. Then,
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a) A is positive definite if and only if all its n leading principal minors are strictly positive
b) A is negative definite if and only if its n leading principal minors alternate in sign as
follows:
|A1] <0, |A2| >0, |A3]| <0, etc. K
that is the k-th order leading principal minor should have the sign of (-1)"k (— l)
c) If some k-th order leading principal minor of A (or some pair of them) is nonzero but does
not fit either of the above two sign patterns, then A is indefinite.
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