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Here |§ are facts you may find useful:
For problem 1: i . i
3 -11 1 —-3|1 0000 1.0 B 0|0 3 -1 1 -1
1 0 1 -1|01 000 01 00]0 R O S |
The RREF of | -2 4 -1 2|10010G 0 is 0010{0 —18 -3 —4 0
=3~ =3 .4 J|0 0 91 D 00O0T1|{0 —-16 —4 -3 -1
.o =g O S L el ) |10 0@ 01 16 & 3
For problems 2 and 3:
[ -8 -2 -1 -6 2 1000
_23 _g __g _13 —zf g é 2 g is row equivalent to
L -d 68 8§ -2 0001
(100 1 -1/3 0 0 -1 -1/3
LR o 0 B 3T 4 85
0913 2/3 0 =2/T 0 5f1
(000 0 0 1 4/7 0 -1/7
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3 -11 1 -3]
1 0 1 -1
l.Llet B=| -2 4 -1 2|, let ey, cq, ¢3 and ¢4 be the column vectors in B, and let T : R —
-3 -3 —4 3
1 -7 0 =2
R? be the linear transformation which has B as its standard matrix.
1A. What are the values of j and g7 j= L.{ g= | £

1B. Do the columns ¢;, c3, ¢3 and ¢4 of B form a linearly independent set? Explain your answer in
terms of the definition of linear independence.

Yeo; The ﬁREFj@ showls ;ﬁumwﬁt m,—,;.,,ééj) A&ua.f
the orly solohn o BR=8 & %= 5. Lo marns . |
only ik fo form R.é}uw- Combanation ¥,a o +k,,2; :?f x‘fi fozbmﬁxji? 0’;‘%«/‘-7&?’:‘5
1C. Does Bx = b have a solution fur_every b in R9? Explain your answer. 0 & % ‘a{“’f) X 2R =X 2 K20
No. Tl /(’f?s:’?—”cj [g!é;‘] hio Aot rou .
o o 3 49” 1& E,géﬂ?o@
0= ‘3; +!G£=1+5£3 +3gbf +::J£j,} Hharc » = é‘; @ .fr’i- : ;L;
o {--?mzfém‘n i alikin é k- e [J
bs o Sdihon

1D. Find all solutions v;, of the homogeneous system Bx = 0.

ice He syctem hus 08ly He Biniad olitie, , T & O,

1 |
' .
1E. Calculate T g and call the result “a”. ( o 75{«., ta a= =3
0 am ﬂ:lﬂffwﬁm'-s fo ﬁﬁt’:’(&.tf/mnf 1 ME) :?
e G A o' Kol 7
1F. Find all solutions of Bx = a (see part 1E). T L
Since. gﬁza) F’J o ﬁﬂ"‘z’”"*"’f"/‘“"“' fpe G20, [i]h i
I
0 2 Ao ONLY Solvhom.
, b,
1G. 7 Explain. : :
G.Is T onto R?? Explain No 3 L R ¢ ﬂ!’#y(a,/ 7 = &=£g'+f&6,,+5&3+35,,)
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-8 -2 -1 -6 2
20 - &5 4 12 —&
SRR Uy ca g 2y
24 B 9 6 -2

2A. Find all conditions on by, by, b3 and by which must be satisfied in order for
b = (b, ba, bs, by) (written sideways to save space) to be in the span of the columns of D.

The applied o redochr-  [D1E] % K iy B i He oan

{ oo/ D & O bv Jybu v Ok ffhy 5 o0 |Q=Fy v, Ok -L (@)

2B. Find all values of by for which b = (17, by, 5, —5) (written sideways...) has a solution in the
matrix equation Dx = b.

Fom @ we have. O= 717 + ?!’L "(qsh)
O =(m +5) «4b,

‘bl.;; I!'T‘I".._I:_‘?'[ . !é,zz-»3|

2C. Find all values of by for which ¢ = (17, —31, bg, —5) (sideways again) has a solution in Dx = c.
Thcesote mobe hat by i | gpce  O= 713+ 4(31) <Ok, 5]
9 fFUL/&' ﬁj fé /&’f 90/% né’!w*?éaﬁomtayt 7%0\'. Oz 219 -~ 7,‘—”_r5‘y

2D. Verify that d = (7, —7, 8, 21) (sideways again) satisfies any/all conditions found in 2A. (Show
your calculations)

WK duk: O (F7)+ft-7) «-9) - 21

= 4q -2¢ -2l /
==

2E. Write all solutions of Dx = d in the form p + vj, where p is a particular solution of Dx = d and v,
is all solutions of the associated homogeneous equation.

'ﬁh H!o,{érpf I?REF ff-&‘ﬂ hf:t-/t & }{J: _3_:})- ){1{-)31}__

4= [l =) oK% e

i fo,#z)f % Xe=
X,_=(}§L;1 +‘1L'3+%L") . K ( -1; /{ -1 Vs
4 b b - X - =)
% ( /g‘bl +%| '1){-21‘1 /,,_Z, g t; _?_* ‘fﬂu‘-’ X= 5'; * Ay ? « X¢o "g‘ﬁ
Juyqfkgmﬁmm a1 LB g o T

. 2
2F. Find two more particular (or, explicit) sofutions of Dx = d. Show how you got t

: hem.
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-8 -2 -1 -6 2

3. Againlet D= | %0 0 % 12 =11 1ot the column vectors of D be labeled dy, dy, ..., ds

24 6 9 6 -2

3A. Express d; as a linear combination of the other columns of D or explain why this is impossible.
-
3 3 2 = {73 :
meuﬁn:j’f?}hO S R B , e X ad X dee fre (5
H ~2/3

| (e il i
@"‘" _Infmrﬁwf»-; o Solohen exsdhs imm‘; He vajit i {z;ﬁﬁ(f :ﬂa. o i‘ﬁ":jem.
Bot pooe. fyz 6 4 (L j/{ d/&f w/mnf) Ao 511=°r‘}2ﬂ + XA, *"""%Jw *%“&,
7 - p= oa,:ﬂ e (1) 2L, +olyohy vor Ay *““}ﬁ{ ff‘uéf_‘g:mmém @;
Sice ~| 6 & Mop-3em weghE V. TS NOT o LC oAl ofler sl

3B. Express dj as a linear combination of the other columns of D or explain why this4s impossible.
W Aﬁfh ull & fa/nrgf D5 =B Hb #6 har G ran e ufjf{ / ][mvég ;f;;
we . Fille Ky, =2, ad Xs= O i ﬁh 10 Gt ¥ynimly Reme, 3“?3:2.;
2 51 _,gj.{.O;P'Lq..Z;{:,{. 11;)"_1 +{:};1!?5 _,; ?@/Ufr:?j "}gr-é\;’; W’Egﬁﬁ
M= L oh bt (Mo ombhonins weporilc thogl tlont hoiesd

Xy ond xs.) |

=3

3C. Write the vector 10d; + 20d; + 30d; + 40d, + 50d; as a linear combination of d, ds, dy and dj
(that is, without using d3) or explain why this is impossible.

(0% + 204, +30H; + 164, +S0%
= Jod +20%, +3o(m Yy 3L,) + oy +50%
= 25_5& + 202\01 + ZQ:!LI 1‘502155*

m’tﬁf LC3s ace fmm 5[ X, b dre clocen &jﬁ%
J"f‘l {Jﬁrf E)B 5(‘6"}%.*"?0{&! (.i,oo“'g X, = kg-‘—‘f

ﬁ‘“"‘" 26, + 2wl + IR5H, w7k 5,
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4A. Suppose that T' : R* — R" is a transformation. Define what it means for T to be a linear
transformation. Your answer will include phrases like “for all v in ...". etc.

Ter:? &’Wﬂﬁ/‘?fh; mot Ac el
B T(2)+T(0) = T ) A all vechs 2ot 7 5 R”

@ T(ofuu)= L Tl&) dor alh vechys LER” ad scabls xR,

z 0 .
why T' is not a linear transformation. Does either part of the L.T. definition hold?

Te 2 oved vy, fp Sl /1,/0! _ﬂ;ﬂmeﬁﬁg
f’fwr"-’d‘ A .jf?r?ﬂﬂi(_ o €r Wmfé L/E%@f’ .

b T([3])7(13)) = 7( {31 (2]
LHS o [' -lm} [q_“—ggj :[
RS T([:;D [f—:a?:{

k| il puct ol ;o enp
T[T Fg
hores 2 T([1]) 3 { ‘"2.*“7 :—{

o r—2y+4z
4B. Suppose T | |y = 1 . Following the approved way we did so in class, show




