SECTION ONE.I.2: DESCRIBING THE SOLUTIONS SET (AKA AESTHETICS)

Goals: (1) Reframe SoLE (and their solutions) in terms of matrices (vectors), (2) Review elementary
vector notation and operations.

How we solved a SoLE in Section One.I.1

1 — 229+ x3=0 1 — 2x0+ x3=0 r1—2x20+ x3=0
oy ey
209 — 8xr3 =8 p3 — Dp1 — p3 2rx9 — 8x3 =28 p3 — Dp2 — p3 209 — 8xr3 =38
511 —b5x3 =10 1029 — 1023 = 10 30z3 = —30
Conclude: 23 = —1, x5 = 0, 21 = 1 via back substitution.

How we solved a SoLE in Section One.Il.2

1 — 229+ x3=0 r1—2x2+ x3=0

219 — 813 = 8 229 — 813 =28 Solve as before.
51 —bx3 =10 30x3 = =30

1 -2 1 0 1 -2 1 0 1 -2 1 0
SEEr—— S EEr——

0 2 8 8 pP3 — Dp1 — pP3 0 2 8 8 p3 — dp2 — p3 0 2 8 8

5 0 -5 10 0 10 -10 10 0 0 30 —-30

w + y+2z =0
Example 1: Solve the SOLE ¢ w + 2z + y +6& =8 by converting to matrices.
—w42r+2y+22 =20
: ZL:O 1 o1 2 O
| o | Z:O e,-0-0 /I o | . 0 1>
12 ) &8 7€ 72 o 204.3 €27€,7851 5 20 % 9
4 2 1.20] &€ [0 2 34,20 o 03012
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Return to Example 1. Write its solution in v~rtor form / - Sbk
ftnul Answey:
W\ [4-28\ [~4\ [z L -1 4\ [
X=fd-22 )= 4 |+ [-22 )= 4 |4[-2)% 4:(—22326/R
V) \de ) e o/ \T] T
0 | meanS 2 can Foke
+he valne oFan'j
Qru'-— real number,
& z 1S O~ -Qy-eﬁ—
X Xy XS XI.I xg b va\r \oulou
12 0 1 1 5
echelon form A= |0 2 —4 0 2 —6|. Find the solution set of the SoLE.
00 0 01 4
Lack subskitube Y\ Yty =Xy +) ! i - -4
~-3-b - 2
x5=|..\ L :Z- - in’?’ = O + g )(L"P | X_”)
232 — Yl +2652-lo ){: XS o \ o
X2 -2Xa +x5=-3 XS L}H L{ o O
Xy = 2Xa-X5-3
! Xz_ sz"?’
f_’g_’_w Qglukion Seb:
anﬂ-}ﬁl'_'j& . x 17‘ ?R
— y E
0 0 0
X\$ —Z_Xz" XL}"‘XS ‘,—5— 0 \
B 0 0

)(‘1 '2(2-7{3"?')">().] "'L’+5
&:—qxs—xq +15 )
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