
& al [ ngherges by integral test :

P jo du = log(log(x)))
100↑ log(1603

u sub

u = logy
du= ybx

log(log() ** - ,

so this deeges

by integral test .

6)verges by comparison test :

an

check : n = 0 : I
n = 1 : &

n = 2 : 22
2-1

n = 3 : 2 .2 .2

52-
n = 4 : 3 .2.2
~

: /3)
Inglerz(

-

converges by gran .

series
, 181 1 .



2) ge by comparison with seee

Since KoshilEI
for all v,

&.I
& converges by1 pseries ,

p =
1 .
21 .



② I tant :"I
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-" It
Oce

=J-)(I
z

-((t-E + olt")) (1 +1 + ot))6t

+)
#+ It -5) + x" + o(xt)



③ f(x
,y) = (x - y , x ,y)

= [ : [isI
chesk : [A][] : [=]

81

6)To compute the null space for f , we must solve

fv=

or find ref of

[fio) : [iii)
~ ref [7 : 07 : /100]

There are no free variables
,

so

&If
/Alternatively : use rank-nullity. rank(f) = 2,

s G = rank(f) + dinhull(f)]
= 2 + D

& mullif) is trivial . 7



2) We know the columns off spon want) ,
Sa

ran(f) = spanG [i] .

[i]]

ad we can quickly see they are linearly independent
suse there is no a to such that .

[ :) = a [] .

ins [[] .

[i]] in basis far rath ,=a. f rank (f) = 2 .

6) Thereasolutions to the equation
-

1

( :] ii) : [i]
since

ret[i][&
The last row is 5 = 1

, so
this is

inconsistent.



④ a) f v
,

=
X

,
v
,

f vz = /2

f V
=
=zVy

The coordinates of V: in Beig : [V , Va .Vs] as

v
,

= v
,

+ Ov
,
+ Ory iv) : [i]

v = 0
+ v + or E [v] = [i]

Vy = ov ,
+ Ovat v

[v] : [i]

]
6) This cande read off from the matrix

.

[t] : [ In SJ ,

4
,
70

&
8 xz= 0z

ranlf) : spow[v , va]

tron(t))= 2
null(f) = Spon[Vs]

EInall (f)) = 1



c) Observe that

(= [x]
: T =]

check :

· ( [+3)" = [10]: [ 0]:E

· (t[f])T =

[ 0] = [ 0] =Es
5 I is indeed an orthogonal projection .



⑤ n : (c
?)

a) We have MT = M .

So be the Spectral Theorem ,

FR

there ison othoner-al busis of eigenvestors atM .

6) Eigenvalues : solve
det (x1 - M) = 0

(x - 172 - 4 = 0

- (x-1)? 4

x = 112

so X = 3
,
-1 .

Eigenvestors :
X = 3:

Mu = 3vs
3

This may be algorithmically solut. But
inspection also works :

[ii][i] : [i] = >[i]

Ei[i]



& spectral theore
,

we must have that the

other eigenvector is orthyol to vs .

So

:[i]
check : [c][i] = [i] =v>

C) we may
write

M =
S DS eigennahs

Su

· [ii] [ -1)
sit)

(from homework
,

& orb calculation]
.cols are eigenvectors

S8

M" = (SDS")
= Spks-

eigenvalues are not changed b conjugation ,
so

eigs (M) = eigs(D):13


