18.06 Spring 2013: PSet 5 Solutions

Solutions worked out on attached pages. Answers below, for quick reference.

1. (16) unknown = 1%

(17) ¢ ] = [ ) } , b =9+ 4t (see attached for drawing)

D 4
[ C 2

2.(26) | D | =] =3/2 |,b=2-32—-3y, b=2=20+1+3+4)
| E —3/2

3. (8) Closest combination is sum of projection of b onto ¢, and ga: b= (¢7'b)q1 + (g3 b)go

(10) (a) 0= ¢l (c1q1 + c2q2 +c3q3) = c1qf @1 + c2qi g2 + c3q7 g3 = c1, and similar for ¢z and c3

b 0=QT0=QTQz=Iz=x

1 -7
1 3 1 3
4. (11) (G)QIZE 1l e=4| 4
5 -5
7 1
50 0.50
—18 —0.18
T 1
40 0.40
0 0.00
1 1/2 1/3
| -1 | 1)2 1 1/3
a8) A=| "o | B=| ] [.o=| 5
0 0 —1
5. (24) (a) Sisnullspace of A=[1 1 1 — 1], so special solutions sy, s2, s3 form a basis for S.
—1 —1 1
81 = L S9 = 0 S3 = 0
1= 0 3 2 — 1 )y 93 — 0
0 0 1
1
(b) St =C(AT) = basis is a = i
-1
(C) b= Pgb+ Pg1b=">b1+ by
1/2
1/2
by = Pg1b = 1/2
~1/2
1/2
— Pup— _ | 12
by = Psb=b—by = 1/2
3/2



10.

(1) (a) det(24) =38
(b) det(—A) =1/2
(c) det(A%) =1/4
(d) det(A~1) =2

(5) Jn — I, takes n/2 permutations if n is even and (n —1)/2 permuations if n is odd. This
implies Jig1 — I1091 takes n = 50 permutations.
det(Ji01) = (=1)*det(I101) = 1

(12) The rule for determinant of a scalar times a matrix was not applied correctly,
(1/(ad — bc))? should appear.
(15) (a) Determinant of first matrix is 0, by subtracting row 2 from row 3 and row 1 from
row 2, then observing that the new row 2 and row 3 are the same.
(b) Determinant of the second matrix is 1 — 2¢? +t* = (1 — t2)2 by subtracting t(row 1)
from row 2 and t?(row 1) from row 3, and then subtracting t(new row 2) from (new
row 3) to get a triangular matrix.

. (34) B is 1 permuation and 3 row sums of A, so det(B) = —6.

Pl(x> - mxﬁ
Py(z) = \/45/8(x® — 1/3)

Also OK if ‘standardized’ to Py(z) = 1, Pi(z) = z, and Py(x) = (1/2)(3z% — 1)

See attached for development.
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