
DETERMINANT

Today we shall cover many definitions .

Hand Waving Determinant is a number which
-

represents either some area ,
volume

,

or generalised volume .

Det : IR
""

→ R ; Det (A)
= 1A I = at A

Definition IA1 = the product of pivots

→ computational complexity : Gaussian

elimination

Properties : (I ) - (III) are sufficient

(E) dit I = I

(E) changing two rows changes the sign :

III. I = ad - be = - IL51
4II Linearity on rows :

I tbf = e- I :{ I
1 :b't -- I :{ 1+1 :
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Seven additional ones : A
nxn

H ) If there are two equal rows , then
let A = 0 .

5) Row operation does not change the value
of the determinant .

a + Ac bt Ad/
a a /

= I :{ I + I
' II

= 1:11 + a IE21 =/ :21=0
6) If there is a row of zeros, then letA =0

7) For triangular matrices the determinant
is the product of the diagonal
elements

.

/ 2
2 / = 2. 3 . / I I = 60 3
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8) For non - invertible ( i.e.
, singular )

matrices determinant is Zero .

g) I AB1 = IA1 1BI → theorem

to) bet At = Let A

Practical rules for pen & paper

:|I;) = 442 - than 2 !

Ii 92 413 a 3 !
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Definition Let My. be a (n- t ) xln-t ) matrix-

(A with the ith row and jth column
removed )

.

Let cij = C-1)
"I dnt Mij .

Then hit A = hi, Cin + dieCiz + - . .

1- Lin Lin .



Combinatorial definition :

- - - - - - - - - -

Let A = [ but LP ) 4×44 - - - tnw
PE Permutation

matrices

where Pf In ) = ( ?w ) ; Greek alphabet !

Application : Vector algebra : Cross Product

Definition Let a- -d b- be two vectors in space .

I × § is a vector :

(i ) 11 I × b- 4 = 1111111111 sink (a- ib)

iii ) 1×1 ta ,
1×1 tb

(iii ) { a- , I , 1×2 } is a right-handed
thumb First Iodide system

theorem I = X, I t KI + as I
b- =p. I + RI + ME
⇒

y÷÷ :L



Definition scalar TripleProduct

[ E ,
I

,
I ] = a- . ( I × E) = (1×2) - I

= CX
, the +31 : ::/

Notice : [ I , I , E) = [ E ,
I

,
I ] = [ b- it , I ] .

theorem Area of a parallelogram spanned

by a- and I is 111×14 .

Volume of an object spanned
by { E. k , E } is III. b- it] / .

Proof a
-

-

?-7

a : I
-
0

b-
D= 11111 sing ⇒ Area = d- 11 b-4

⇒ Area = 1111111111 sing = 11 a- × b- It
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Volume = height - area of base

= 11 I × b-4 HE 11 cosY

= 11 I × Ill / I . I I

= 11 I × Ill / I× . I /
HE × tell

= I a- × b- . I I = / L a- , b- i E ] /
D


