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Buestion :

An enginee{ —&asjoano( o SoluzionS to a J{ama‘jeneaw ?stem

Ax =0 OJ 40 Quations and 42 variableS. These two SolutionS are
not Scelay multiplie gf eaoh other, and every Solution c\:f the ﬁ'S‘teM
Can be ConStructed by a lineay ambination 34' these two SJueions -
Suppose now the engineey needS to replace the Aamageneous System
with an associatec non—Romogeneous %{.S‘bem Ax=b J‘br sme b, b+0.

Con the engineey be Cortain that fe wid be oble +o find a Solusion 7

l Solution, :

we assume that Wi, U are two SolutionS thot the ergineey Jcoum,/ for
%m(jeneoug %cstem AX =o.
Since Wi £C-Wa J:or U CER,
then WU, ond U, are Linmvy independent .

Since euer(«/ Solution o di AX=0 @n be exp'ressecl asS & (inear
Combination 0J¢ Ui, Uz,

then the Solution Spote = span Tw,, Ul

Hence, Ui, UYL IS a basis jar-vhe Solution space, which is alSo
a basis Afor the nullspace oJC A

There\-fore , hullity(A) = 2.

Since AN=0 -Aos 40 eguations and 42 variables,
then A iS o 40R}2 Mmatrix.

%7 the Dimension theoyem ,

YankCA) = totad number of Columns U‘-ﬁ — hullity (A)
= 42 -2

= 2.0 = the humber e:r leacling entries jn RREF (A).



(Thet is to S2y . in the RREF of- (A1b), the very last column must be
non- pivot . Which is, the system Az=0>b Is alwags oonsistent , ho mattey

what the Yalte "Jc the vectwy b is).

e.g. One possible RREF of the corresponding ultjhenteol
mabdrix Oj AX=b Oan be:
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So J%r the 0SSoCiated m—ﬂaMJweous Stem. AX=b,
it wil Rave a Solution regavreliess of #he Uector b .

33,,*( (onclusion :
For the mewsyit Amxn , m<hn ,
fr AiS a \fu-l& Yank matrix . the System Ax=b (b*0) Is

alwaﬁs conSistent. To be spectffc,
® when m=n, AxX =b Has only one Solusion X = Alb

@ when men, Ax=) -'»Qa.gi in&cetymnwj Solugtions .
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