From Linjing

Determinant and Matrix Operations (2.)

i; ® det cAB) = det(h)-detcB)
P""‘:]" inrs*b, we need the statement

dot CEA) = deb (E). deb (A) , where E is an elemertary YO0 OPEraLion .

Cosel:| SuppoSe A is invertible, then A Con pe yeduced t0 the identity mabrix I,

i.e- En En-] .- E,'.A.. = l @ A= En-' E;"" E:I

= EVEY--- EX
L3 - .
(Mhore E;=FE;", izl 2, --,n, and Eis aiso an elemertary To0 Operabion.)

By the cbove stotement ,
det (A) = det CEY). det (EF---&X)
= det (EY). deb(EF) . det(ZS--- &)
= = olet (El) - Aet (EX) - - . otet (Ex)
Then des (AB) = det ( E* EX- - EXB)
= olet (ET) - deb (B~ Ex' B)
= olet (EX)-olet (ES¥). deb( EF- - EXB)

= deACE?) - deb(ET) - oot (ET). det(B)

= detcA). Let(CB).

(ose2: | Suppase A is not jnvertible, and then the reduced yYouw echelon form ( let us

cauuw ks C) Contains a 2ero Yo .
Thus there shouwld be alSo a 2ero yow in the matrix CB.

Rence, detb ccB) =o .
Simitar to the deduction in Casel,
EnEri - EA=C D A=E'E--ErC .
LHS =det(AB) = det ¢ EFEY - EXCB)
= et (EXF). et CET) .- . det(En). det(CB)
= detC(EY) . - det(EX) - o
= 0.
RHS = det(A) - det (B) = 0-det(B) = o.
Hence, det(CAB) = detCA) detCB). m



