18.06 Solutionsto PSet 2

100 100 100010 010
231FEy;=|-510|,FE3=(010|,P=]001||100f=1]001].
001 071 010|001 100
at+ b+ c= 4
2.3.17 The parabol@ = a+bz+ca? goes through thg given points whena+ 2b+ 4c = 8.
a+ 3b+9c =14

Thena = 2,b = 1, andc = 1. This matrix with columng1,1,1), (1,2,3), (1,4,9) is a
“Vandermonde matrix.”

10 4

6 6

2 __
246(A+B) { 5 0

} = A2+ AB+BA+B?. ButA24+2AB+B? = {16 2}.

2432 AtimesX = [x; xzo x3]will be theidentity matrixl = [Ax; Axy Axzs).

a+b a+b

c+d c+d

2.4.34A*on05—[ a+c b+d| anda=d

] agrees witlones A = [a te b+ b} whenp = ¢

ThenA = {a b}

b a
0 0 0 1/5 3 -2 0 0
_ 0 0 1/4 0 _ —4 3 0 0l .
1 _ 1 _
2510 A" = 0 1/3 0 0 andB~" = 0 0 6 -5 (invert
/2 0 0 0 0 0 -7 6
each block ofB).
10 0 2 -1 0
2527 A ' = |-2 1 -3| (notice the pattern)d—! = [-1 2 —1].
0 0 1 0 -1 1

2.5.29(a) True (If A has a row of zeros, then eved/B has too, anddB = I is im-
possible) (b) False (the matrix of all ones is singular even with diagonabiés (3) has
3 equal rows) (c) True (the inverse df ! is A and the inverse ofi? is (A71)2).

2502 MM~ = (I,-UV) (I,+U(I,,—VU)~1V) (this is testing formula)
=1,-UV+U(1,—-VU)"'V-UVU(L,—VU)~'V (keep simplifying
=1,-UV+U(Il,,—VU)(I,,—VU)"'V =1, (formulas1, 2, 4 are similay

1
265 FA = 0 1
-3 0 1

0
2 = U. With E-' asL, A =
5

1
LU= 1|01 U.
301

2.6.17 () L goestol (b) I goestoL~—! (c) LU goes tal. Elimination multiply by
L1



2.6.24 The upper left blocks all factor at the same timedasA;. is L, Uy.
272 (AB)T is not AT BT except when AB = BA. Transpose that to find3T AT =

TBT

e R O T | A | A 1

2 -1 0 1 2 1 -3 0
-1 2 —1|=|-3% 1 s 1 -2| =LDL".
3
0 -1 2 0 -2 1 2 1
2.7.38 There aren! permutation matrices of order. Eventuallytwo powers of P must

be
thesame: If P" = PSthenP” ~ % = [. Certainlyr — s < n!

o

P 0 1 L0
P= { 2 } is 5 by 5 with P, = [ } andP;= |0 0 1| andP®=1.
Ps 1 0
1 0 O
at 10
T _ H _
2.7.40 Start fromQTQ = I, asin lqg] la; q.] = {0 1]

(@) The diagonal entries givg' g, = 1 andqs g, = 1: unit vectors
(b) The off-diagonal entry isj] g, = 0 (and in generag q; = 0)

_ i . .| cosf —sinf
(c) The leading example fap is the rotation matnx{ sin 0 cos@] .



