Math 511: Linear Algebra
Good Problems 7

Due: Friday, 18 July 2014

LATE SUBMISSIONS WILL NOT BE ACCEPTED

Name: K@/V),

v

Instructions: Complete all 5 problems. Each problem is worth 20 points.

Show enough work on the paper provided (this paper), and follow all instructions
carefully. Write your name on each page.

You may use any electronic (or other) aids that you wish, but you are expected to
show all relevant details of any calculations. A correct “answer” is not good enough;
I need to see how you got it!

Good Luck!
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1. Given the ordered basis {X;,X2, X3} for R3 where

NI

use the Gram-Schmidt process to obtain an orthonormal basis.
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2. The vectors

, and xp =
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form an orthonormal set in R*. Extend this set to an orthonormal basis for R? by finding
an orthonormal basis for the null space of X T where X = (2x;,6xX,). [Hint: find a basis
for N(XT) first, then use Gram-Schmidt.]
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3. Find the eigenvalues and corresponding eigenspaces for the matrix
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4. (a.) Recall that a matrix A € R™*" is said to be idempotent if A> = A. Show that if A is
idempotent then each of its eigenvalues is either 1 or 0.
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(b.) Amatrixis called nilpotent if A* = 0 for some k € Z*. Show that if Ais nilpotent, then
all of its eigenvalues are 0.
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5. Solve the initial value problem

y{._ :J’l —2,)/2;
Vs o =20+
n =1,

y2(0) =-2.




Tl YH’)" C, 60%12)Jc (H!I) +(y (=20 £ (Ilkl‘l)

€

= £ R lh: ' =
¢ <e CosIt $le” S It) ( | \) b6 (6{—(%)\{16%5\0&'&) (

= t PN . .
[ Ce (st ‘f'tCle£§l\nl't + G e%Cos 2t -G chgmg{:
rOiet ot = G etomat ~ G efeosat +02 ef smlt

lCtCoglf H‘erf st Clef(osﬂ(; (G Ctﬂ—vﬂ;z%

=/ ( 6{—0%)56 + C:\e%(oslf ,C,e{- sth Lt tG ekgiwl‘{f)
t
Cieteosdt ¢ (16% (o5 t
G 6{;5”" At "Cl 6t5(hzt +’C|efCog 2‘{: ’C)_ 8.&(—0&2{7

o
Cre” st 2t ~ (g o552

PM{' A: C( -’-Cl B" C( ‘C,)_

=i

A + N t - . .
e (st ~B e 51\41JC> _ (Bekéml’c + Be{’(osl{j)
£

A 8{: (os 2t B e&g&Z{'
pow, Y(0)= (1) = ( A\ . [B
/ (l> A T 0
$o f+B=]

> ip=[+1=3 =2 B=-3t

sd =2 A

(5q)

y



TL\MS}
Y[,{_:)— A o2t +3i et smat + 3etst ¢ Ze ¢ cos2{

v
*19{76059\% $ 3e s 2t

Ao
4

= [t ¢ (363) et o (24)

"16% Cosl'(; s 361( ?l;‘ 2+

(¢3)



