
 

Determinants f
next4weeks

This is a number you get from a square matrix that has
all sorts of magical properties I'll define it by telling
youhow to compute it using row operations

Def the determinant of a square matrix A is a

number detfA or IAI satisfying
a A B then deHAKdeHB
GS A rite B thendefeat EdetCB
3 A s B then doth detCB
4 detail 1

EE det f E del f E
deffA if A has a zero row

Ei Det E E E abodetf I F
Tiamat abodetf E aba

det Hmaanfffar prodnot of the
diagonal entries

keg REF



Eg Det I g EI detfg c E
r
def I

Es da f EEHEIL deff Ie
k def I O Es IE avertible

fastestgeneral algorithm
Procedure Computing determinants by Elimination
Run Gaussian elimination
G Raw replacements don't change deHA
2 A B det ft Edel CR
3 Row swaps negate thedeterminant

Once A is in REE deHAS productofdiagonals

Eg A Ebd
at o deHA detfoadb.ca ald E

ad
bcao deHA Ei det codb bc ad bc

det Ibd ad be



Why do you get the same number with different
new operations

Eg Det I g EI det
r

del G i i det

f 2

Magical Properties of the Determinant
Existence There is a number deHA satisfying 41 4
Inventibility deffA to A is invertible in which case

deHAY YdetCA
Multiplicativity deHAB deHAIdel 1B
Transposes detCA'T detCA
Multilinearity

det ft aufbas Ys adetf Yay tbd etftNY
likewise for rows

Eg det I O bk El 1 Had 2 fool3

Es det I feet I
0

2

detCA o DetIAAH detfHdeHA9 detail



H C d I

Transpose property det satisfies I G for column ops
new ops on AT

Es detI del fo't I 4
c

det I 49

Determinants Volumes
where do properties l 141 come from

Two rectors v VaElR2
determine span a paralellogram P

P x vet Xavi X Xse lo is

Facts area p Idet I fad bot

why

Esme c

base base

area base x ht unchanged

via
ht scaled lol base xht scaled b lol



GIRLIE
area unchanged Idett
4 A to E

1 1
Q minus sign

area L HU 8.17

this generalizes as follows Game reasoning

Def The parallelepiped determined
spanned by n vectors

i c I S

Thin Determinants Volumes

volumeld feet

Q when is volumelp O when Syria is LD
def o

Notes
1 volume in IR area

2 Used in change of variables formula in multinariable
calculus da dun_detf.dkoxj dxi dxn


