
Commentson homework

Homework 1

In many(not all) of theseproblems,the solution includessolving a linear systemasa step(or
partiallysolving,if you areinvestigatingexistence,but not explicit form,of solutions).Alwaysdo
thisstepusingrow (reducedor partial)echelonform,not settingup thesystemandeliminating,as
you learntin high-school.

A principletokeepin mindis thatin termsof computations,if youwanttocompute,say,A = −1B C,
it is moreefficientto userow echelonreductionon theaugmentedmatrix(B C) transformingit
to ( I A), thanto find −1B , thenmultiply it by C .

Donotusethedeterminanttocomputeinverse:thismethodisveryinefficientfor largematrices,and
thepurposeof theseexercisesis to teachtheright solutionmethods.

2. Transformingto (partial)row echelonform thematrix(x1 x2 x3) allowsto answerat once
parts(a),(b),(c).Notethatthesingleform tellsyouthattwocertainvectorsarel.i., andthethree
of themarel.d.

3. S is thespanof threevectors.Transformthe4 × 3 matrixhavingthesevectorsascolumnsto
echelonform,to showthattheyarelinearlyindependent.

5. Two steps:showthat sometwo of the vectorsarelinearly independent(which mostof you
did,oftenwithoutexplainingthatyouareusingthedefinition),andalsouseanidentitygiving
a nontrivialcombinationof thethreebeingzero.Thenthespanhasdimensiontwo, for if h ∈
span(f , g), thenspan(f , g, h) = span(f , g) .

8. Let U bethematrix(u1 u2)andV bethematrix(v1 v2) . Thetransitionmatrixfrom [v1, v2]
to [u1, u2], call it P, hasascolumn j thesolutionx of Ux = vj . In otherwordsit solvesthe
matrixequation

UP = V .

Therefore,is is foundby transformingtheaugmentedmatrix(U V ) to theform ( I P) .

9. Call B thematrix which hasascolumnsthevectorsof E . Then[x ]E solvestheequation(in
c) Bc = x . Similarly for the other two coördinatevectors.Thenthe solution is obtainedby
reducingthe2 × 5 augmentedmatrix(B x …) to theform ( I C) .

11. Let V bethematrixof columnsv1, v2 . SinceV(a
b) = av1 + bv2, youseethatthematrixVShas

columnsw1, w2 .

12. (Exercise8 of text).Let U , V bematriceswith columnsthegivenorderedbases.Thenthere
holdsUS = V .Tosolvefor U usingthereductiontoechelonform,weneedtochangetheorder:
thesameequationis equivalentto TS TU = TV . We canthenusethesameprocedureasabove
(seepb8):operateon theaugmentedmatrix( TS TV ) to reduceto theform ( I TU ) .
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Homework 2

14. To showthata mappingL is not linear,it is oftenenoughto showthatL(0) =/ 0 . In part(c), it
is enoughto find amatrixA andascalarα suchthatL(αA) ≠ αL(A) .

15. Thekernelof a linear mappingdefinedon nR is thesameasthe null spaceof its associated
matrix.

17. A mappingL : nR → mR is ontoif thecolumnspaceof its matrix A hasdimensionm, since
this is alsothedimensionof therangeof L . In particular,if m = n, it is ontoif andonly if A
is nonsingular.

18. A linear mapL is one-to-onejust in caseits kernelis trivial ({0}). Indeed,L (x) = L (y) is
equivalentto L(x − y) = 0 .


