Commentson homework

Homework 1

In many (not all) of theseproblems the solutionincludessolving a linear systemasa step (or
partially solving,if you areinvestigatingexistencebut not explicit form, of solutions) Always do
this stepusingrow (reducedor partial)echelonform, not settingup the systemandeliminating,as
you learntin high-school.

A principleto keepin mindis thatin termsof computationsf youwantto computesay,A = B™'C,
it is moreefficientto userow echelorreductionon the augmenteadnatrix (B C) transformingt
to(1 A),thantofind B™, thenmultiply it by C .

Do notusethedeterminanto computanversethismethods veryinefficientfor largematricesand
thepurposeof theseexercisess to teachtheright solutionmethods.

2.

11.

12.

Transformingo (partial)row echelonform the matrix (Xl X, X3) allowsto answerat once
parts(a),(b),(c).Notethatthesingleform tellsyouthattwo certainvectorsarel.i., andthethree
of themarel.d.

Sis thespanof threevectors.Transformthe4 x 3 matrix havingthesevectorsascolumnsto
echelorform, to showthattheyarelinearlyindependent.

Two stepssshowthat sometwo of the vectorsarelinearly independen{which mostof you
did, oftenwithout explainingthatyou areusingthe definition),andalsouseanidentity giving
anontrivial combinatiorof thethreebeingzero.Thenthe spanhasdimensiontwo, for if h O

sparif, 9), thenspar(f, g, h) = spar(f, g) .

LetU bethematrix(U; U,)andV bethematrix(V; V,). Thetransitionmatrixfrom[v,, v,]
to [u,, u,], callit P, hasascolumnj the solutionx of Ux = v In otherwordsit solvesthe
matrix equation

UP=V.
Thereforejsis foundby transformingheaugmentednatrix (U V) totheform (1 P).

Call B the matrix which hasascolumnsthe vectorsof E . Then[x]. solvesthe equation(in
c) Bc = x. Similarly for the othertwo cooérdinatevectors.Thenthe solutionis obtainedby
reducingthe2 x 5augmentednatrix (B x ...)totheform (1 C).

LetV bethematrixof columnsv,, v, . Sincev(ﬁ) = av, + bv,, youseethatthematrixVShas

columnsw,, w,,.

(Exercise8 of text).Let U, V bematriceswith columnsthe given orderedbasesThenthere
holdsUS = V . To solvefor U usingthereductiornto echelorform,we needio changeheorder:
the sameequationis equivalento STUT = VT. We canthenusethe sameprocedureasabove
(seepb8): operateon theaugmentedatrix (s7 T ) toreducetotheform (1 yT).



Homework 2

14. Toshowthata mappingL is notlinear,it is oftenenoughto showthatL (0) # 0. In part(c), it
is enoughto find amatrix Aandascalara suchthatL(aA) # aL(A).

15. Thekernelof a linear mappingdefinedon R is the sameasthe null spaceof its associated
matrix.

17. A mappingL : R' - R"isontoif thecolumnspaceof its matrix A hasdimensionm, since
thisis alsothe dimensionof therangeof L . In particularif m = n, it is ontoif andonlyif A
isnonsingular.

18. A linearmapL is one-to-ongustin caseits kernelis trivial ({0}). Indeed,L(X) = L(y)is
equivalentoL(x-y) =0.



