%&22 Em\c@hhq Delerminants bu Row-
pee 9 s o
Tre determinart oF 8 square mdttix odn Le
exlived lay redoding 4t @ malix fo uw-echelon

Thw s Let A be @ square watex. T A has
row o colimn &f geres, Fren det(M)=0.

Thin's Let Pbe 3 squve wo'vix, ¥ren det(p)=det(pT)

Ao Lek P be on wn walix:
fow oF Columm, oF A & muliplied by 2 s@lar
k,#hen detlB) =lkdet®)
by TH G s thematrx thah regdhis Giren fup (WS
ot o are inerhanged, then det(E)=-det
HTIE B fothe makex that results when one fow
(¢ Colom®) % added Yo ancther row (o




Thiy:IL E & an nen dementsry matvix,
DTT s Fom mittiphynga ruwotIn by, det(E)=k.
pnt o ey 2rous !t der(E)=-1.
Qv N g moliple of one rxwef
Tn Yo ancther, ihen deHEY= 1, *

oy, e his Thm Yo ealade 4he Tollowing:

\ O © o \O 2

\OO‘\ 2)!0 \o\g-

1CLo A oo ) \, OO |\
vare matix with fwo

wt T A S
p%orf#&/ vows (or columng), thendetH(W)=0.

e Eolnle e delerminant of

Ty -3
“'os:]
-z\\‘



7 Hews does Jll ot this help us ce‘cub‘:?
. determinants Iy

>\%e Ruwops fo reduce fo U.T o LT,
~Scompoie Hre delerminantoftre LT (LT ) matnx.
—>eding 1o (o calormm) cp's, relsie the detcf e

Frongular walvix to thotofthe ongira! /
exyeclosie detp) Wree ME & zl
S § |\

exy Compuic tre de\eﬂv\'mau\'a?kt[; (‘-)lf?) é‘k
o 6 "3 oS
-\ 3 -



Or, wecando & combination of afackr

exparsion & o O'S !
e @

endlnle |V 2 -1
3% 53

Sectton 2.3 :Prsperties of he Determinant

e aw ‘e lact sachion that detka)=k'det (7)
for an nxn matix B, Th his cechon, we
Wil expore mene such properhes, |

QO Does det(A «R)w=det(d) +det(B)’



To's Ler B, B,ard Coe nxn matrices that
differ on\s \h & S\hg\e o), (Fre \"") ahd
dssume Hhot e 1th mcF-Q conbe thlned

by adding correxroreling entries inthe Wt raws
of R4 B, ¥ren det(Q) =det(p) +det(R)
(4 same bhdds for columns).

€, \Use $he Tim' abavets caledste det(h +RQ)
SRR
2 (S 2 4 S



7 Does det(pR)=det(p)det (B)

The'd: IF B is an nixn wabrix, ard € (s an
nxh elemertary mabnx, then
detr(ER) = det(E) det(r)

Eg&\ I T resuts Srom molti plying & row ot In
by &, then EB vecults from R by muttiphying 2
o Bk, so

Th2: P square mabvik B is inverhible i and
eny if det®) 0.

Proof) Let R be the RREF of A, dheneither ot

det®)ddet(R) are O,or bethare non-0O because



TP A S invertble, cur “Eyuivalent Stsfements " Thw!
SNS @=T, so

Nge: Tr Solous feomthis Them' Yot 3 square
MatX Lith 2 proportional rows (or calomng )
s he¥ \nveryible

thn s TF A 4 B are Square natrices of4he
Sore sive, then det(AB) cdet(® det(R)

Proghd TR A s rokinverfble, thenneither is AB, 4
hos



e);y‘(er\-% fhe Thw for A=F. M a] §R= { o3 %
3 - ]

To: THA § invedkitle, then det(a)=
det(®)

o, TR A= "°
oy T 2_3‘ ,kﬁndde%(n')

€%/ Tor Auxq# Ruxy, det(®)=q ¢ det(RY="7, find
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