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= Linear Equations - Systems of Linear Equations

G

| Please write your solution steps (supports formulas, numbers, and English)
— q | .

— Problem 2 —

Compute the unique solution of the following linear

system: 6 1 system only defines @1, 3, 3, T4. € - Please recheck the "
9 4 1 variable indexing and express your solution in terms of
——x1+ 02y — —z3+ —x4=—1 | L1, L2, T3, T4.
3 3 6 "2 & — | ) L2, T3,
6 2 5 2 13 - %
—&) — L9 — L3 — Ty — _—

5 3 2 5 30

,R;\_&-’

6 3 103 Your matrix doesn't represent the system: it has only 2 rows
—w1— 2z + oy + 0zy = —— s
5 2 10 and 3 columns, omitting the x2 and x4 columns and the
—2z, + EE2 — 1oy — —x4 — —86 right-hand side, so your row operations aren't acting on the
* B " actual equations. Build the full 4x5 augmented matrix in the
® Recognition Result order (x1, x2, x3, x4 | b)—it helps to first clear denominators
by multiplying rows by 6, 30, 10, and 15 respectively—then
Solution : create a leading 1 in the x1 column and eliminate below
[ 12 8 16 } g-l_— 8 _ _2 before moving to the next pivots.
5 1 3 27 12 3
Ry + %Rl
@ Rg — R2 — 5R1 | 2
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Let V be the function subspace of R® spanned by the linearly
independent vector set M = {sin(1z), sin(2x), sin(3z)}. Further, let
f : V — R3 be alinear map. The images of the basis M of V under
the map f are as follows:

—2 0 2
sin(lz) — | 2 |, sin(2z)— [ -1, sin(3z)— | -2
0 2 2
—2
Determine a vector v € V such that f(v) = 5
—10

MJWﬁJM Lot

1) No work shown yet.

2) The missing step is expressing v as a linear combination of
the basis and using linearity of f to set up equations.

3) Cause: conceptual gap on translating “find v with f(v)=target”
into a solvable linear system.

Hint: Let v = a sin(x) + b sin(2x) + c sin(3x). Then by linearity,
a(-2,2,0) + b(0,-1,2) + ¢(2,-2,2) = (-2,5,-10),

so solve the system

[[202 2-1-2; 0 2 2][abc]AT=[-25-10]"T (or equivalently
the three component equations).



You've set up and row-reduced the system correctly but
stopped just before extracting the coefficients. From your last
matrix, interpret the equations: -2a =2, -b =3, and 2c = -4.
Solve for a, b, ¢, then write v = a sin(x) + b sin(2x) + ¢ sin(3x)
and verify that f(v) equals the target vector.



-3
| t2

Please recheck the final scaling step. From your row-reduced
form, R3 = [0 0 2 | —4]; dividing by 2 should give R3 =
[001 | —2], so the sign of ¢ was flipped. With that fixed, read
offa, b, c and write v = asinx + bsin 2z + c¢sin 3z, then

verify by plugging into f.



_._7 ,
0o 1 o = 3
0 0 1 ‘ ""ZJ

= a = -1 ,b=-3 ¢=-1
2v=-"T sin(x) =3  sin (W) =1L 5a (3%

o
)
<A

/

Good setup and clean row-reduction from the linear
combination equation. As a quick self-check, plug your a, b, c
into the three component equations to verify f(v) = (-2, 5, -10); if
a posted answer disagrees, compare the basis order you used
(sin x, sin 2x, sin 3x) with theirs.



-1 () ) +0 -4 -)
(-1) Y-S [F1] -2 (LR34 =] 5
o C 1] {0 -6-Y

Nice work setting up the linear system from the images of the
basis and using row reduction to find the coefficients. Your
verification that the resulting linear combination reproduces
(—2,5,—10)T shows the approach is consistent.

'10}

&

v :(-’\}Jin()() -3 Jf'n[?x)—'l Jiv (3x)

‘t".'

Correct!

v = —2sin(3z) — 3sin(2z) — 1sin(1lzx)
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X = = 3in(x) =3 sin (W )-2 Jiw (3)
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Correct!

& ¥

v = —2sin(3z) — 3sin(2z) — 1sin(1xz)

s

Correct!

& me

v = —2sin(3z) — 3sin(2z) — 1sin(1z)
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X1 X2 X3 X4

) 3 —4 3| 9

39 -2 —11| -3

4 12 -6 -8| 6

2 6 2 —14|-—1I2
T T

1 3 —4 3| 9

0 0; 10 —20|-=30

0 0 10 —20|-30

0 0 10 —20|-30

X1 X3 X2 X4

I —4 3 3] 9

0 10; 0 —20|-30 -

0 10 0 —20|-30

0 10 0 —20|-30

1 —4 3 3] 9

0o () o =2 =3

0 10 0 —20|-=30

0 10 0 —20|-=30

X1 X3 X2 X4

I 0 3 —5|=3

0 1 0 —2|=3
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0 0 0 0] 0
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Let V be the function subspace of RE spanned by the linearly
independent vector set M = {sin(1z), sin(2z), sin(3x)}. Further, let
f: V — R®Dbe alinear map. The images of the basis M of V under

the map f are as follows:

—2 0
sin(lz)+~ | 2 |, sin(2z)w [ -1,
0 2

Determine a vector v € V such that f(v) =

2
sin(3z) > (—2)
2
2

—10

(5 ) Tl S frc_-fwta\é; fro&fau,\, L \'C&{"ec’d' to Ha

Qivea hasi® images e oye Lodank Lov o vecloy
V= 'oL'S{H (Ax) -\—[5 Sim (2 3¢) -t-'é/ A (Cs’x)
SudU J/L\c..i'
IHFE]
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Sthce L is a Ly —ap Qe vmay Tason
Elv) = ﬁ(cx St (Ax) 4—[5 o Ea A I I (C.?x))
= L £ (08 (M) + A E62x) + g £lsi- (2x))
-2 [v] 2 .|_ -2
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