21-241 Assignment 2 (20Pt total)

(3.8.8)

1. show that 0 is in W. (1 pt)
[z,y,2] =10,0,0] = x+y+2=0+0+0=0. Therefore 0 € W.

2. show that addition holds. (1 pt)
Suppose that [z1,y1, 21], [r2, Y2, 22] € W, then 21 + y1 + 21 = 0 and x93 + y2 + 22 = 0.
(21,91, 21] + (w2, Y2, 22] = [w1 + @2, 51 + 2, 21 + 22].
ri+ro+tyi+ye+z1t+z=x1+y1+z21+ax2+y2+20=04+0=0.
so [z1,y1,21] + [¥2,Y2, 22] €W

3. show that scalar multiplication holds. (1 pt)
Suppose that [z,y, z] € W, then z +y + z = 0.
clr,y, z] = [ex, ey, cz].
cxt+cyt+cz=clr+y+z)=cx0=0.

so clr,y,2] € W

(3.8.9) Counterexample on addition. (Each vector 1 pt). As long as it make sense.

E.g.

[0,1,0,0,0] and [0,0,0,0,1] are both in W.
[0,1,0,0,0] +[0,0,0,0,1] = [0,1,0,0, 1] is not in W.

(4.17.2)(Matrix 1 pt, matrix multiplication 1pt)

=l

M x [z,y] = [[1) (1)] x [x,y] = [0z + 1y, lx + Oy| = [y, =]

(4.17.3)(Matrix 2 pt, matrix multiplication 1pt)

10 1]
M=1010
10 0]

M*[l’,y,Z] =

—_ O =

S = O

x [x,y,z] = [lx + 0y + 12,0 + 1y + 0z, 1z + Oy + 0z] = [x + 2, ¥, 7]

o O =
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(a) (correct matrix multiplication 1pt, description in word 1pt)

77: [’Ul,’UQ,’Ug]
0 01

Av =10 1 0f x[v1,v2,v3] = [0+ 04 v3,0+ vy + 0,0+ 0+ v1] = [v3, v2, V1]
1 00

Flip the vector v.

(b) (correct matrix multiplication 1pt)
U= [1)1,1)2,1)3]

/2 1/2 0 0 0
1/2 1/2 0 0 0
0 0 1/2 1/2 0 oL
0 0 1/2 1/2 0 0 1, V2, U3, U, Us, U]
0 0 0 0 1/2 1/2
L0 0 0 0 1/2 1/2]
Av = [1/2(v1 + v2),1/2(v1 + v2),1/2(v3 + v4),1/2(v3 + v4), 1/2(v5 + vg)]

b
<
Il
o oo

(c) (correct matrix multiplication 1pt, description in word 1pt)
¥ = [v1,v2,v3]

1 1 1
Av= (1 1 1| *[v1,va,v3] = [v1 + v2+ v3,v1 + v2 + V3,01 + v2 + V3]
1 1 1

Put the sum of entries in each position.
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4.

Expansion of M(u+v): 2pt, Expansion of Mu,

11 Ti12 T13 Tin

ro1 T22 T23 Ton
Let M = .

Tml Td2 Td3 Tmn,

u = [ug, ug, , Un), v = [v1, 02, V)

Then u + v = [ug + v1,u2 + va, :, Uy + Uy]

11 212 213 L1in
T21 T22 T23 Lon

M(u+v) =
| Tm1l Td2 43 Tmn

T11U] + T12U2 + -+ - + T1plUp
To1U1 + TooU2 + * -+ + Top Uy

Mu + Mwv
| Zm1U1 + TmaU2 + -+ + Tmnln

[ x11(ug + v1) + x12(U2 + v2) +
xo1(uy + v1) + xo2(ug + v2) +

| Tt (U1 4 v1) + T2 (v + v2) +
= M(u+v)

[ 211 (w1 + v1) + 212(u2 + v2) +
x91(u1 + v1) + z22(u2 + v2) +

_$m1(u1 + 1) + Tma(ug + v2) +

Mv: 2pt, Mu+Mv: 1pt

* [Ul + vy, ug + v, Uun + vn]

e+ xln(un + Un)
s $2n(un + Un)

T11V1 + T1202 + - - + T1pUn
X21V1 + X2V + « -+ + TonUn

Tm1V1 + Tm2v2 + - + LUy
st xln(un + Un)

st xQn(un + Un)



