Lecture 12, Determinonts os areos and volumes

Prop TF A is o 2x2 wotrix, |det(A) s eaoua\ to the area of the

parollelogram given by its columns.
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Prop TF A is o 3x3 motrix, ldet(A)] s eooua\ to the volume of Hhe

parallelopiped given by its columns .
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Thm Let T:R'—R" be o linear fransformation with standard motrix A

M For o region S in R" with area,

Area [ T(S)) = |det(A)| Area (S @
where T(S) denotes the imoge of S.

() For a region S in R with voume

Vol (T(E)) = |det(A)] Vol (E) \<
where T (E) denotes the imoge of E. j >



E_x Congider +the %o\\owmg region S in IR
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() Find the area of S.
Sol Divide S info two Jrricmgu\or regions S and S,

S\ has two sides given by
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Area(S)=Area(S))+ Area(S,) =A+15 =
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) For a linear tronsformation 1R — R with stondard wmotrix
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find 4he area of TI(8).
Sol ArealT(S)) = |det(A)] Area(S) =|36-45] 24 =
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Ex Find the orea of the ellipse given by %+%§\ with o,belR.

Sol  We have %z“—%j_él = (%):(%)lé\

Set X/:% and 5':% é(x')z-\-(‘j’)?‘é | disk of vodius |

o y-by = ]2 0[]

Let S be the disk of rodius | centered of the origin.
= The ellipse is the image of S under the linear “ranstormation

T: R — R with stondard wotrix
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= ArealT(8)) = |det(A)| Area(S) =|ocb-0-0| T 1> = lobT

Note We can similorly show that the volume of \2
the ellipsoid given by —Z Eél ZZ < | with
o,b,celR is %o\‘oﬂr P ™
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