johnston-linear-matrix-algebra: residuals

equations measured 2026-09-05T12:23:12Z against the model of 2026-09-01



Corrected (8)

Identifier | Page Conf. LaTeX source Rendered Scan image
X+2(v+w)=—v—-3(x—w)
= Xx+2v+2w=-v—3x+3w (expand parentheses)
X+2(v+w) =-v-3(x—w) = 4x=-3v+w (add 3x, subtract 2v -+ 2w)
Jomnston-tinear-natrisideda | M0.141 | \begin{array}{rirl} & & \mathbf{x}+2(\mathbf{v}+ — jl(x+ e - 7V§f§ff¥ = x=z(w—3v). (divide both sides by 4)
EQ0006 (was) \mathbf{w}) & =-\mathbf{v}-3(\mathbf{x}-\mathbf{w}) = x =l(w-3v).

\\ \Longrightarrow & \mathbf{x}+2 \mathbf{v}+2 = (divide both sides by 4)

\mathbf{w} & =-\mathbf{v}-3 \mathbf{x}+3 \mathbf{w} &
\\ \Longrightarrow & 4 \mathbf{x} & =-3 \mathbf{v}+
\mathbf{w} & \\ \Longrightarrow & \mathbf{x} &
=\frac{1}{4} (\mathbf{w}-3 \mathbf{v}) . & \\
\Longrightarrow & \text { (divide both sides by } 4)

\end{array}
X+2(v+w)=—-v—3(x—w)
= Xx+2v+2w=-v—3x+3w (expand parentheses)
=— : subtract 2v + 2
X2V 4+ W) = —v - 3(x— w) = 4x 3v+w (add 3x, subtract 2v + 2w)
— N — 1 = wide 3 X 7
johnston-Uinear-natrix-aldefra | — \begin{array}{rll} & \mathbf{x}+2(\mathbf{v}+ z Z;:Z‘i;:v?f‘; v - 3x+3w Eggﬁa:g(d Sﬁ;ﬁg&e;‘s? ow) = x=z(w—3v). (divide both sides by 4)
00606 (now) \mathbf{w}) = -\mathbf{v}-3(\mathbf{x}-\mathbf{w}) & — x= L(w—3v). (divide both sides by 4)
\\ \Longrightarrow & \mathbf{x}+2\mathbf{v}+2\mathbf{w} ‘
= -\mathbf{v}-3\mathbf{x}+3\mathbf{w} & \text{(expand
parentheses)} \\ \Longrightarrow & 4\mathbf{x} = -3
\mathbf{v}+\mathbf{w} & \text{(add $3\mathbf{x}$,
subtract $2\mathbf{v}+2\mathbf{w}$)} \\ \Longrightarrow
& \mathbf{x} = \frac{1}{4}(\mathbf{w}-3\mathbf{v}). &
\text{(divide both sides by 4)} \end{array}
basis: inferred / ink
(v+w)-(x+y)=(v+w)-x+(v+w)-y (property (b))
=x-(V+w)+y-(v+w) (property (a))
=X-V+X-WH+Y - V+y-W (property (b))

(v+w) (x+y) (v4w) - x+(v+w)y

X (viwty (viw) =V X+WX+Vy+wy. (property (a))
xw+«,w+yw+y_w(pmmHWUHWMHymH Y ¥ property (
VX+W: X+V y+WwW:-y

johnston-linear-matrix}-aidedra | M0.071 \left.\begin{array}{rl} (\mathbf{v}+\mathbf{w}) \cdot(
EQ0014 (was) \mathbf{x}+\mathbf{y}) & =(\mathbf{v}+\mathbf{w}) \cdot
\mathbf{x}+(\mathbf{v}+\mathbf{w}) \cdot \mathbf{y} \\

& =\mathbf{x} \cdot(\mathbf{v}+\mathbf{w})+\mathbf{y}
\cdot (\mathbf{v}+\mathbf{w}) \\ & =\mathbf{x} \cdot
\mathbf{v}+\mathbf{x} \cdot \mathbf{w}+\mathbf{y} \cdot
\mathbf{v}+\mathbf{y} \cdot \mathbf{w} \\ & =\mathbf{v}
\cdot \mathbf{x}+\mathbf{w} \cdot \mathbf{x}+\mathbf{v}
\cdot \mathbf{y}+\mathbf{w} \cdot \mathbf{y} \end{array}(
\text { property (broperty (a) })\right)

Conf. MathPix confidence: @>0.9 M0.5-0.9 HM<0.5 — no value

LaTeX source MathPix’s reading, unchanged; Rendered the same reading, with a display environment (align/alignat/flalign/eqnarray/gather/multline/split) mapped to its in-math form so it can typeset in this cell — the two may legitimately differ

Residual render vs scan (inkdrill): ¢ C component W weak oS stable N noise oK clean not measured

[refined: basis] beside an identifier: the LaTeX-source and Rendered cells both show a VERIFIED refinement, not MathPix’s own reading — basis names what verified it (e.g. ink, source). The original reading is unchanged in the model but is not the one drawn here.




Identifier | Page Conf. LaTeX source Rendered Scan image
(v+w)-(x+y)=(v+w)-Xx+(v+w)-y (property (b))
=x-(V+W)+y-(Vv+w) (property (a))
(v+w) (x+y)=(v+w)-x+(v+w) -y (property (b)) =X-V+X-WH+Y-V4+y-W (property (b))
johnston-Uinear-natrix sidedia | — \begin{array}{rl} (\mathbf{v}+\mathbf{w}) \cdot( =x:(v+w)+y (v+w) (property (a)) =V X+W-X+V-y+Wy. (property (a))
=x-v+x-wt+y-v+y -w (property (b))
EQ0014 (now) \mathbf{x}+\mathbf{y}) =(\mathbf{v}+\mathbf{w}) \cdot VXWXV yFW-y. (property (a))
\mathbf{x}+(\mathbf{v}+\mathbf{w}) \cdot \mathbf{y} & (
\text{property (b)})\\ = \mathbf{x} \cdot(\mathbf{v}+
\mathbf{w})+\mathbf{y} \cdot(\mathbf{v}+\mathbf{w}) & (
\text{property (a)})\\ = \mathbf{x} \cdot \mathbf{v}+
\mathbf{x} \cdot \mathbf{w}+\mathbf{y} \cdot \mathbf{v}+
\mathbf{y} \cdot \mathbf{w} & (\text{property (b)})\\ =
\mathbf{v} \cdot \mathbf{x}+\mathbf{w} \cdot \mathbf{x}+
\mathbf{v} \cdot \mathbf{y}+\mathbf{w} \cdot \mathbf{y}.
& (\text{property (a)}) \end{array}
basis: inferred / ink
L L||D O
A= [o c] {0 D}
AB:{I;; IHD o] _|(®o+@o mo+Eo]_ b
o cltop o [0 o +@b 0 CD|
johnston-linear-matrix-a¥epra | M0.136 \begin{aligned} A B & =\left[\begin{array}{11} I {3} & I; O+1 0 0+cC D D
EQ0063 (was) I {3} \\ 0 & C \end{array}\right]\left[\begin{array}{11} =[Is D+I3] O O D+C 0 = { 0 CD}
D & 0 \\ 0 & D \end{array}\right] \\ & \left.=\left[ 0
\begin{array}{11} I {3} & D+I {3} \end{array}\right]
\quad \text { 0 } \quad \begin{array}{l1} I {3} & 0+I {3}
\\ 0 & D+C \\ 0 \end{array} \quad \begin{array}{1l} 0 &
0+C \\ 0 \end{array}\right]=\left[\begin{array}{cc} D & D
\\ 0 & C D \end{array}\right] . \end{aligned}
L L||D O
-[5.¢ (o 7]
D - RO B O - RN D [[) [)]
johnston-linear-matrix-afiedra | — \begin{aligned} \Longrightarrow \quad 4\mathbf{x} - 1 vw (add o SU.th'.aCt =) E] + e MO +ED B 0
£00063 (now) &= -3\mathbf{v} + \mathbf{w} \qquad &Atext{(add $3 = x=3(w—-3v). (divide both sides by 4)
\mathbf{x}$, subtract $2\mathbf{v}$)} \\ \Longrightarrow
\quad \mathbf{x} &= \tfrac{1}{4}(\mathbf{w} - 3
\mathbf{v}). \qquad &&\text{(divide both sides by $4$)}
\end{aligned}
basis: inferred / ink
vt wor Ty \vfz:Iziizzlzzé
v — 2w + 2x + 2y + AR o T g @
-v + w + x + 2w — x4+ 3 — Bz + 3
johnston-linear-matrix-athe© | MO0.011 \begin{array}{rrrrrrrr} v & + & W& + & x & + & y & - \\ + =z v + oW = B B & = 4
EQ0486 (was) VE-&2WE+&2XE&+E&2Y&+\\ -VE&E+&WE&+ &X 2w -z + y - 3z
&&&+ VN &&&E+&Z&EN\N2WEE - &X&E+&Y & - &3 2v - 2y + z =
zZ\N\N2VvE&&&-&2Y &+ &2z & -\\ & & & & \end{array}
v + w4+ X 4+ ¥ — z — 1
v + w + x + y - z — 1 _:];2:,:2;+2)112;+2
v — 2w + 2 4+ 2y 4+ 2z + 2 2w — x 4+ y — 3z + 3
johnston-linear-matrix-alhHO | — \begin{array}{r crcrcrcrcr}v&+&wé+é&xé& v + w + =z + =z v+ w - 2% + z - 4
£Q0486 (now) + &Yy &-&2&-&1\N\NVE&-&2WE&E+E&2X &+ &2y & + 20 - T + y — 3z + 3
§22 &+ &2\ -VE&E+EWE+E&EXE&E&E+&Z & &N\ && 20+ w - 2y + z — 4
W& -&EX&E+EYE-&3ZE&E+E3I\N\N2VE&E+EWESE -
&2y & + & z & - & 4 \\ \end{array}

basis: inferred / ink

Conf. MathPix confidence: 8>0.9 MO0.5-0.9 ME<0.5

— no value

LaTeX source MathPix’s reading, unchanged; Rendered the same reading, with a display environment (align/alignat/flalign/eqnarray/gather/multline/split) mapped to its in-math form so it can typeset in this cell — the two may legitimately differ

Residual render vs scan (inkdrill): ¢ C component

W weak

e S stable N noise eKclean not measured

[refined: basis] beside an identifier: the LaTeX-source and Rendered cells both show a VERIFIED refinement, not MathPix’s own reading — basis names what verified it (e.g. ink, source). The original reading is unchanged in the model but is not the one drawn here.




Identifier | Page Conf. LaTeX source Rendered Scan image
Z 81 5 S X1 X2 y
[0 0RO | 0 0 il A
@y oo 1 1 0|2
001 0|-1 -1 —-1]|-1
L 0 | 0 0 l | *"2 l —1 ;72 = pivot
& [1)0 6 1 |=2 1 G6|=27 ™
R1—Ry4 6 1015 S O | | |G [0
. . Ry+Ry , -
‘ _ ‘ zz§;+%4 100 1]-2 1 0 4—‘*88371;7??;
johnston-1inear-matrix-adelr2 | M0.001 \begin{array}{r} \\ \left.\xrightarrow{\begin{array}{c} *ELA Ry+Ry | 110 0 0 0]O0 |0[1T O 0|1 1 0 2 L | J
£Q0528 (was) z \\ R {1} \end{array}} \begin{array}{c} S {2} \quad 8 0/0 0 1 1]0 8 8 é :1 ; :? ? pivot
S_{3} \\ R_{3}+R_{4} \\ R_{4}+R {4} \\ \hline 0 \\ 0 \ 0
\ 0 \end{array} \left\lvert\, \begin{array}{c|cccc|c} 1
&§0&0&0&0O&ONN0&0&0&1 &1 &0\ \hline
\end{array}\left[\begin{array}{c|ccc|ccc} 1 &0 & 0 & 1
& -2&1&0\\\hline 0 &1 &0&0&1&1&0\\0&
0&1&-1&1&-2&0\N0&0&0&-1&2&-1&1
\end{array}\right] \begin{array}{c} 2 \\ \text { pivot }
\end{array}\right.\right] \end{array}
N X1 x )
[1/0 0 O ‘ 0 0 o IO
Vi T
o/o1 0/ -1 -1 —-1]-1
_0 ‘0 0 1 ‘—2 1 —1_<T2_ pivot
& [1]00 1 |2 1 0|-21] b=
R1—Ry 0|1 06 0|1 02
Ry+R
. . s S S, 10 0 0] O 0 1 ﬂ 1;\75,41;4 110 0 1 |-2 1 0f|-2 —4> 8 8 (1) :} ; :? (1) ;
johnston-linear-matrix-aldedrd | — \xrightarrow{\begin{array}{c}z\\R 1\end{array}} L N Zl}mpwmhem$+4ﬁ{g poogro10ne } L | i
EQO528 (now) \begin{array}{c}S 2\quad S_3\\R 3+R_4\\R_4+R 4\end{array} forflofo ol 1 = ojo o -1f2 -11]2
\left[\begin{array}{c|ccc|ccc|c}1 & 0 & 0 & 0 & 0 & O
&1&0\W\W0&1&0&0&1T&1&0&2V\N\0&0&1
&0&-1&-1&-1&-1\\0&0&0&1&-2&1& -1
& -2\end{array}\right]\curvearrowright\text{pivot here}
\xrightarrow{\begin{array}{c}-R 4\\R 1-R 4\\R 3+R 4
\end{array}}\left[\begin{array}{c|ccc|ccc|c}l1 & 0 & 0 & 1
&-2&1&0&-2\\0&1&0&0&1&1&0&2)\\0&
0&1&-1&1&-2&80&1\\N0&0&0&-1&2&-1&
1 & 2\end{array}\right]
basis: inferred / ink
minimize:  3y; +3y2 + 3y3 + 3y4 + 3ys
subject to:  y; + ya+ ys>1
Yt ¥ & s =
minimize :  3y; + 3y2 + 3y3 + 3y4 + 3ys Yit Y2t 03 = 1
subject to:  y1 +ys +ys >1 Y2+ ¥3+ y4 > 1
Y1+ Y2+ s > 1 it yat ys21
johnston-Uinear-matrix-aidelrs | M0.103 \begin{array}{rlrl} \operatorname{minimize}: & 3 Y1+ Y2 +y3 >1 i, Y2, ¥3, y4 ¥520
EQ543 (was) y {1}+3 y {2}+3 y {3}+3 y {4}+3 y {5} & \\ \text Y2 + Y3 + Ya >1
{ subject to: } & y {1}+y {4}+y {5} & \geq 1 \\ & Ys+ys+ys > 1
y_{1}+y_{2}+y_{5} & \geq 1 \\ & y_{1}+y {2}+y_{3} & \geq Y2, Y3, Ya, Yys =0
1\\ &y {2}+y {3}+y_{4} & \geq 1 \\ & y_{3}+y {4}+y {5}
\geq 1 \\ y {2}, \quad y {3}, \quad y {4}, \quad y {5} &
\geq 0 \end{array}

Conf. MathPix confidence: 8>0.9 M0.5-0.9 ME<0.5 — novalue

LaTeX source MathPix’s reading, unchanged; Rendered the same reading, with a display environment (align/alignat/flalign/eqnarray/gather/multline/split) mapped to its in-math form so it can typeset in this cell — the two may legitimately differ

Residual render vs scan (inkdrill): ¢ C component W weak oS stable N noise oK clean not measured

[refined: basis] beside an identifier: the LaTeX-source and Rendered cells both show a VERIFIED refinement, not MathPix’s own reading — basis names what verified it (e.g. ink, source). The original reading is unchanged in the model but is not the one drawn here.




Identifier | Page Conf. LaTeX source Rendered Scan image
minimize:  3y; + 3y, +3y3 + 3y4 + 35
subject to: y1 + ya+ ys>1
Vi Ve s
i+ y2+ y3 >1
Vo hya e =1
»+ yat ys=1
johnston-Linear-matrix-aidedr® | — v=2(6,3,3), (-2, 0, 6) =(8, 3, 0) v=(6,3,3),(-2,0,6) = (8,3,0) i, ¥ s, y4, ¥520
EQ0543 (now)
basis: inferred / ink
IIIRTRIIIIR_,32 1 0 -2
1 111 1 2 4| Rs—R |0 1 3| R3—2rR; |0 1 3
SR = B 139 0 2 8 *lo 0 2
1 3 9 0 2 8 110_2_R1+283_00
Ri—R, r 1 0 -2 -i_R‘B_} 0 1 3 R-3Ry 10 1 O
Johnston-Linear notri « 243 | M0.116 | \begin{aligned} {\left[\begin{array}{l11} 1 & 1 & 1 Hs=2Ra g 1 3 00 1] [0 0 1
£Q0748 (was) \W1&26&4\\16&3G&9 \end{array}\right] } & |0 0 2
\xrightarrow{\substack{R {2}-R {1} \\ R {3}-R {1}}} ip 1 0 -2 Rit2rs [ 1 0 0
\left[\begin{array}{111} 1 & 1 & 1 \\ 0 & 1 & 3 \ 2443 0 1 3 R2—3Rg3 01 0
\ 0 & 2 & 8 \end{array}\right] \\ & \xrightarrow{ 00 1 00 1
\substack{R {1}-R {2} \\ R {3}-2 R {2}}N\left[ -
\begin{array}{ccc} 1 & 0 & -2 \\ 0 &1 &3 \\0 &0 &
2 \end{array}\right] \\ \frac{\frac{1}{2} R {3}}{}\left[
\begin{array}{ccc} 1 &0 & -2 \\ 0 &1 &3 \\0&0&1
\end{array}\right] & \xrightarrow{\substack{R {1}+2 R {3}
\\ R {2}-3 R _{3}}}\left[\begin{array}{ccc} 1 & 0 & 0 \\ 0
&1 & 0\\ 0 &0 &1 \end{array}\right] . \end{aligned}
1111,%.2_‘,31111&_‘,{.2 1 0 -2
1 2 4 Rs—Rr |0 1 3| R3—2r, (0O 1 3
1 3 9 0 2 8 o 0 2
1 10—2R]+2R3100
3B 10 1 3| R38R [0 1 0
ey i s
Jomnston-Linear-matrix s GBS | — \mathbf{w} = (6,3,-3) - (-2,0,6) = (8,3,-9). w = (6,3,-3) — (—2,0,6) = (8,3, -9). 00 1] 0 0 1
EQ0748 (now)
basis: inferred / ink
x4+ 3x+1
52 JEt A 142 iz -2
3t —5x% — 247
9 — 122 — 11x—2
9y =1 — b6y
=
322 —5x—2
jonston-tinear-natrix @27 | M0.022 | \left.3 x ~ { 2} - 5 x - 2 \longdiv { \frac { x ~ { 2} | s?-5:-2 43041 St bad 207 ) 9u% 1507~ Gx gBe” —bu o2 0

EQ1276 (was)

+3x+1}{3x"~"{4}Yy+4x"~{3}-14x"{2} -
11x-21% 3}, \frac{3 x~{4}-5 x*{3}-2 x~{2}}{9 x~{3}-12
x™{2}-11 x-2}, 2, \frac{9 x~{3}-15 x~{2}-6 x}{3 x~{2}-5
x-2}, 3 \frac{3 x~{2}-5 x-2}{0}\right)

3t + 423 — 1422 — 11e — 27 923 — 1222 — 11z — 2"

302 —br—2 7

0

)

Conf. MathPix confidence: B>0.9 M0.5-0.9 HE<0.5

— no value

LaTeX source MathPix’s reading, unchanged; Rendered the same reading, with a display environment (align/alignat/flalign/eqnarray/gather/multline/split) mapped to its in-math form so it can typeset in this cell — the two may legitimately differ

Residual render vs scan (inkdrill): e C component

[refined: basis] beside an identifier: the LaTeX-source and Rendered cells both show a VERIFIED refinement, not MathPix’s own reading — basis names what verified it (e.g. ink, source). The original reading is unchanged in the model but is not the one drawn here.

W weak oS stable N noise eoKclean not measured




Identifier | Page Conf. LaTeX source Rendered Scan image
x24+ 3x+1
252 At A a2 iy 2
3xt =53 — 242
9 — 124 — 11x—2
z* + 3z + 1 ox’ — 1522 — 6x
322 — 5 — 2)3x4 + 423 — 1422 — 112 — 2 T 32 50
3zt — 5a® — 222 Pl
3 _ 2 _ _ S
johnston-linear-natrix atdedrd | — \begin{array}{r} x"2+3x+1\phantom{xxxxxxxxx}\ 9;3 ; 1?; ; 1(1;3 2 -
F1276 (now) \ 3x"2-5x-2\overline{)3x 4+4x"3-14x"2-11x-2}\\ — 3x2 - 536 -2
\underline{3x"4-5x"3-2x"2\phantom{xxxxxxxxxx}}\\ 3x2 B 5x 9
9x"3-12x72-11x-2\\ \underline{9x"3-15x"2-6x\phantom{xxx}} 42L444421446
\\ 3x72-5x-2\\ \underline{3x"2-5x-2}\\ 0 \end{array}

basis: inferred / ink

Conf. MathPix confidence: 8>0.9 M0.5-0.9 M<0.5 — no value

LaTeX source MathPix’s reading, unchanged; Rendered the same reading, with a display environment (align/alignat/flalign/eqnarray/gather/multline/split) mapped to its in-math form so it can typeset in this cell — the two may legitimately differ
Residual render vs scan (inkdrill): e C component W weak oS stable N noise oK clean not measured

[refined: basis] beside an identifier: the LaTeX-source and Rendered cells both show a VERIFIED refinement, not MathPix’s own reading — basis names what verified it (e.g. ink, source). The original reading is unchanged in the model but is not the one drawn here.




Unresolved

EQ0439

\begin{array}{cccccccc|cccc} * & * & * & * & * & * & * &
*E&1&O0&O0O&ON\N\NX&FXFEXEFFEXEXE&EFXFE&EX&O
&§1&0&ON\N\ *&XE*XE*E&EFEXEXE*&0 &0 &
1&ON *&*XE&*E&*FE&E*FEXE*¥E&*&0&0&0&1
\end{array}\right] \\ \xrightarrow{\text { row-reduce }}
& (t)\left[\begin{array}{11111111| 1111} \star & * & * &
FEFEFELEFEFEFEFEKFEFNO0 &0 & \star & *
E*F&EXEXE&*E&EFEXEXE*X\\NO0&0&0&0 &0 &
\star & * &§ * &§ * & * & *&*\\0&0&0&0&0O&DO
&0 &0 &*&* & * & * \end{array}\right]=[R \mid E]
\leftarrow \operatorname{null}\left (A~{T}\right) \\ &
\operatorname{range}\left(A~{T}\right) \end{aligned} \1]
\captionsetup{labelformat=empty} \caption{Figure 2.22:
After we row-reduce \([A \mid I]\) to a row echelon

form \([R \mid E]\), we can immediately read off bases
of \(\operatorname{range}\left(A~{T}\right)\) and \(
\operatorname{null}\left (A~{T}\right)\) from the rows of
that matrix.} \end{figure}

Identifier | Page Conf. LaTeX source Rendered Image
¥
. n €2 p
RY(e>) = (—sin(@).cos(0)) —sin(0) & - SR
/ R%(e;) = (cos(8),sin(@))
b sin(0)
-
L ¢
e ' €
johnston-linear-matrix-afgedra | M0.025 \begin{figure} \[ R*{\theta}\left(\mathbf{e} {2} (not rendered) cos(8)
EQ0114 [conf 0.025] \right)=(-\sin (\theta), \cos (\theta)) \overbrace{
\cos (\theta)}*{-\sin (\theta)} \overbrace{
\mathbf{e} {1}}~{\mathbf{e} {2}} x \text { - }
\underbrace{\cos (\theta)} {R*{\theta}\left(
\mathbf{e} {1}\right)}=(\cos (\theta), \sin (\theta))
\] \captionsetup{labelformat=empty} \caption{Figure
1.19: \(R*{\theta}\) rotates the standard basis vectors
\ (\mathbf{e} {1}\) and \(\mathbf{e} {2}\) to \(R*{
\theta}\left(\mathbf{e} {1}\right)=(\cos (\theta),
\sin (\theta))\) and \(R"{\theta}\left(\mathbf{e} {2}
\right)=(-\sin (\theta), \cos (\theta))\), respectively.}
\end{figure}
% % ok o# % ox ox x| 1 0 0 07
) * * x % % % x x/0 1 0 0
{A |I]=: ¥ ¥ ¥ % # £ % 2|0 0 1 0
* % *x % % x x x |0 0 0 1
[ T T
row-reduce |~ [H O O R« ok ko % —[R|E]
? 0 0 0 0 0 K * % |%* % * =%
[0 0 0 0 0 0 0 0% % * x |«null(A”)
p FAT
johnston-linear-matrix-alj_)eVrQ m0.131 \begin{figure} \[ \begin{aligned} {[A \mid I] } & =\left[ (nOt rendered) Iang(’(‘A )

Conf. MathPix confidence: >0.9 MO0.5-0.9 M<0.5 — no value
LaTeX source MathPix’s reading, unchanged; Rendered the same reading, with a display environment (align/alignat/flalign/eqnarray/gather/multline/split) mapped to its in-math form so it can typeset in this cell — the two may legitimately differ
Residual render vs scan (inkdrill): ¢ C component W weak oS stable N noise eKclean not measured

[refined: basis] beside an identifier: the LaTeX-source and Rendered cells both show a VERIFIED refinement, not MathPix’s own reading — basis names what verified it (e.g. ink, source). The original reading is unchanged in the model but is not the one drawn here.




Identifier

Page

Conf.

LaTeX source

Rendered

Image

johnston-linear-matrix}-

EQO575

m0.324

®C[+93

\begin{figure} \[ \left.A=\left[\begin{array}{111111}

*
*
*
*

*

&

& *
& *

* &

&

¥ @ 2 2

* & * & * & * \\ * & * & * & * & * & * \\ * &
* & * & * \\ * & * & * & * & * & * \\ * & * &
LKA KEFELEFEFEFLEKNFEFE&EKE
* \end{array}\right]=\left[\begin{array}{111}
AN K& R & *F A\ KE&FEXN\\ K& FE XN\ K
\\ ¥ & ¥ & ¥ \\ ¥ & * & * \end{array}\right]

\left[\begin{array}{cccccc} * & * & * & * & * & * \\ * &
FEKEFEFEKNFEFE&KEFE&* & * \end{array}
\right]\right\} \] \captionsetup{labelformat=empty}
\caption{Figure 2.39: Theorem 2.C. 1 says that every
matrix can be written as a product of a tall and skinny
matrix and a short and fat matrix. The rank determines
exactly how skinny and short the matrices in the product
can be (as shown here, \(A\) has rank 3, so it can be
written as a product of a matrix \(C\) with 3 columns and
a matrix \(R\) with 3 rows).} \end{figure}

(not rendered)

S
I
® ¥ ¥ % ¥ ¥ ¥

* ¥ F K ¥ ¥ ¥

CEE .

* X % 9 X X HX

xR X X ¥ K ¥

* X K KX K R X

¥ K ¥ ¥ X ¥ ¥ |

* X K K X X *

*

*

* ¥ ¥ F ¥

™ rank(A) =3 “

Conf. MathPix confidence: 8>0.9 MO0.5-0.9 M<0.5 — no value

LaTeX source MathPix’s reading, unchanged; Rendered the same reading, with a display environment (align/alignat/flalign/eqnarray/gather/multline/split) mapped to its in-math form so it can typeset in this cell — the two may legitimately differ
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johnston-linear-matrix-adedr | M0.451 \begin{aligned} \operatorname{rank}(A)= rank(A) = rank(B) =3, tr(A)=tr(B) =0,. det(A) =det(B) =2, and ps(A)=pp(d)=—-A"+31 +2.
EQ0884 ®C|+38 \operatorname{rank}(B) & =3, & \operatorname{tr}(A) &

=\operatorname{tr}(B) \end{aligned}=0, . . .
a, 4ay2 cr Ala ay | ara dain
0 Faz v -asy 0 i
has row echelon form . R
ay1  aiz2 a1,n a1 ‘ a2 o Q1p "
0 19 < as 0
johnston-linear-natrix aldehd | M0.462 \left[\begin{array}{cccc} a {1,1} & a {1,2} & \cdots & o " has row echelon form | . 0 anp -+ dna g
EQ0793 ®C|+130 a {1, n} \\ 0 & a {2,2} & \cdots & a {2, n} \\ \vdots & 0 (1.2 u O
\vdots & \ddots & \vdots \\ 0 & a {n, 2} & \cdots & a {n, ' '
n} \end{array}\right] \quad \text { has row echelon form
HNleft[\begin{array}{c|ccc} a {1,1} & a {1,2} & \cdots &
a_{1, n} \\ \hline 0 & & & \\ \vdots & & R & \\ 0 & & &
\end{array}\right],
i e
A= _3 4] [8 9 1()]
02 - (58 FE3 &0l - (7,10)
G458 (3469 (3.4 (7,10
A |1 2H5 6 7 ] _[ix54+2x8 [ix6+2x9 [ix7+2x 10
(3 4J18 9 10 T [3x5+4x8 3x6+4x9 3xT+4x10
1268 (1,2)-(6,9) (1,2)-(7,10) } 21 24 va
,4)- (5,8 3,4)- (6,9 3,4)- (7,10 = .
johnston-linear-natrix-a\gda_ | M0.479 \begin{aligned} A B & =\left[\begin{array}{ll} 1 & 2 - (3:4)- (5.8 (34-(69) (3,4)-( ) 47 54 6l
Eqoodo o cjsa17 \\ 3 & 4 \end{array}\right]\left[\begin{array}{ll1} 5 _ | x5 42x8 1x6+2x9 1xT+2x10 ]
&6 &7 \\ 8 &9 & 10 \end{array}\right] \\ & =\left[ [ 3X5+4x8 3x6+4x9 3xTH+4x10
\begin{array}{ccc} (1,2) \cdot(5,8) & (1,2) \cdot(6,9) & |21 24 27
(1,2) \cdot(7,10) \\ (3,4) \cdot(5,8) & (3,4) \cdot(6,9) a | 47 54 61 |-
& (3,4) \cdot(7,10) \end{array}\right] \\ & =\left[
\begin{array}{111} 1 \times 5+2 \times 8 & 1 \times 6+2
\times 9 & 1 \times 7+2 \times 10 \\ 3 \times 5+4 \times
8 & 3 \times 6+4 \times 9 & 3 \times 7+4 \times 10
\end{array}\right] \\ & =\left[\begin{array}{111} 21 & 24
& 27 \\ 47 & 54 & 61 \end{array}\right] . \end{aligned}
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£Q0073 ® C|+39% \\ 3 & 4 \end{array}\right]\left[\begin{array}{ccc} -1 -
&§16&1\\0&1&0 \end{array}\right] \\ & =\left[ [ -1 31 ]
\begin{array}{ccc} (1,2) \cdot(-1,0) & (1,2) \cdot(1,1) & | -3 7 3
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johnston-linear-matrix-aderad | M0.508 E=\left[\begin{array}{ccccc} 0 & 0 & \star & 0 & 0 \\ 0 & | F = then PT =
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johnston-linear-matrix-athdd | M0.533 \left[\begin{array}{1111} \star & * & * & * \\ 0 & 0 and
EQ0214 ®C|+146 &\star & * \\ 0 & 0 & 0 & \star \\ 0 &0 &0 & O
\end{array}\right] \quad \text { and } \quad\left[
\begin{array}{l1111LLL111} 0 & 0 & \star & * & * & * &
FEFEFE&EFANNO0&0 &0 &\star & ¥ & * & X & X & * &
*\N0&0O&O&O&O &\star & * & *&*&*\\ 0 &0 &
0&0&0&0 &0 &0 & \star & * \end{array}\right] .
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johnston-linear-matrixtatbedr®d | M0.564 \begin{array}{r} {\left[\begin{array}{111]j111} 1 &1 & 1
EQ0331 (0) ®C|+20 §1&0&0\WN\N1&2&48&80&1&0N\N\N1&3&9&0G&D0
& 1 \end{array}\right] \xrightarrow{\substack{R {2}-R {1}
\\ R {3}-R {1}}\left[\begin{array}{lll|ccl} 1 &1 & 1 &
1&80&0\N0&1&3&-1&1&0\\0&2&86&-16& Ri+2R3
0 & 1 \end{array}\right]} \\ \xrightarrow{R {1}-R _{2}}
\left[\begin{array}{ccc|ccc} 1 & 0 & -2 &2 & -1 & 0
MNO0&1&3&-1&1&0\\0&&0&2&1&-26&1
\end{array}\right] \\ \xrightarrow{\frac{1}{2} R {3}}
\left[\begin{array}{ccc|ccc} 1 & 0 & -2 & 2 & -1 & 0 \\ O
&1&3&-1&81&0\0&0&1&1/2&-1&1/ 2
\end{array}\right] \\ \xrightarrow{R {1}+2 R {3}}\left[
\begin{array}{ccc|ccc} 1 &0 &0 &3 & -3 &1\\0&1&
0&-5/72&4&-3/2\\0&0&1&1/2&-1&1/2
\end{array}\right] . \end{array}
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