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6 The Inhomogeneous :

ystem Ax —y, y #0

Diefinition: The system Ax — y is

s nat. o

Mathematicians love definitions like this! It means of conrse that the voctor ¥ i not the zero
vertor, And this means that ol least oue of e equations Las a non-zero right Land side
As an cxample, we ean use the same system as in the previous lecture, except we'll change
the right b side Lo sometbing non-zero:

tam -1y — L
=2y = Jwa Aoy + 50y = 2
Dy ey -2y — 3

Thase of you with sharp eses shanld be able to toll at a glanee that this spstom §s ineasistent

that is, there are wo solations. Why? Wi

10 proceed an

ay hocanse this is hardly

s exceptional silwtior

The augmented malrix s

[ |
Ayl = 2 34 52
] 3

We can't diseand the 5th colomn here sinee it's ot zeva. The row ochelon form of the

wgrented matri is

And the redueed ¢

elon form is
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Phe third equation, Trom either of Lese, now reads

Ug | Uzg— 1, or =1

ut? The actual reasoning that led us

How con we wind up with a false stat.

alsvstenn s salition, Uien performing elementiary o operations

rere s Vs 1 e o

ent. system of cpations which bas the same solution. But this cquivalent

pives 1 e copu

.y satisB

at, It has no solutions; that is na choice

stem of equations s fnconst

al spslon s aleo ineonsisien)

e eequation. S e o

neonsislenl

MNosw 178 nal, bene Chat any inhomogenons sysbim wilh the same mairix 4 iz

depends completely on the particular ¥ which sits on the right hand side. For instance, if

fen {wark this oty the echelan form ol {47y i
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Theores: Lol o vt g be b solitions 10 Ay, Thea their diloreace .y i3 5
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Thesgem - T4 Xp 5 ‘éf gre  s¥\uoms & han—knmoamww
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Az =4

T
= Azp= 14
§itwp is sa[Y
= A¥p=3
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1 runwver all possibie puies of reol uul Lhe swane sl ol solul

e

aution e be st oy, | % o sell s ! This i |

1at) end (a7 are just differens sete o7 conrdinates. Bun amming thenga either sec of

pusametons] produess e ssae set,

n dliffers

st will encomter 8 similar situation

mien 1 a lnear difersntial sqmation has the farm § = gy, + o, where

iz sty perticular slucion te notes the ot of all sshicions to the

o DE

Figure 1: The lower plasie (the one passing through 0

s Wl particulor slution %, sad

another solu

eopuation. A5 g varies in

TIRIHETE:

i

B D e DB il e

Hirongh the ¢ foliinn 1o AX = ¥ & b

tained by gddin 1 this 2plsne, Ceometrically.,

ITEb poralled Lo e G, bul

uisg (e origia (s

Wi
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a solution to Ax = y unless y = 0). Now pick any point in this parallel 2-plane and
add to it all the vectors in the 2-plane corresponding to x;. What do vou get? You

get the same parallel 2-plane! This is why x, +x, = ¥, + x4



