


Final (canez)
Elementary operation

1. (a) two ways to find inverse.

& A"= detA adj A
·

⑫ (A(l) -> (E,p)
y with I PIP2.. PmA =E P.P2.-Pm= P

E= 1-> P: A
t

adjA
I -2

k-My3in 10. This (( ( (
O I

detAc -16 - 2xt6)=- 4

remember:(lYPSiSWETA=(-65) (
I O



·(E) = cr lE)
4 1. ref

2. row space: rows aftr peg

c) space:original columns for pist
null space: plugin to=(ii) L 1 - 33 5

00 -20 2( 000 3 6 C2, x,vcw 00000

(bi) (oi)
M+NEw
conside a matux wall:anarbitraryreconin

3
a,cx+1) + 92(zy"+3) + as(3x-5) =0 coordinate ->

S44t

292x"+ (a1+3a)x + (a1+ 3az - 5as) =0 =(18 l= C
92=0 ai=-3as. asto

Yes Lin. indp i) echelortorm has

Yes #dimV independent retors span v.
pinot in each column =

s(j) ++).)



5.ca) ↑

(A+ B) =AX+BX- XA -XB Find NullT

= AX- xA +Bx- XB At NWT

= TATTB [T][A] = 0

T(XA) =x AX- xXA (x) =0
= x(T(A) Carain a Null T

I

findrelation
between events

suppose
(b)

an

zan-ai( ) =Cam, zan-an
=>Ashes form

Co'i) (anay=.auncan airingin gamanain
-hall carnationin I 921=0

- a(66) +acr(o%9.2+

911 =922



&

6,
Ku.V31 * (ull(ol 7.x: CIVit... Cawn,

m
=< M,,112) ((n1)= knimus) - IMilllixa

want to

(9) =(*
v
=

(V1, vz]
(=) x =(x,v1> V, +...<x,vn> Un

I <x+v,,estrns/ </pmy(untva) <X,vi] =C;

((m + vy
=

(n+v,n+vy 8.C formula

-6+6
-

24 + 3 =
-21

= (N - N) + (u,v) + (V,x)+ 2v,r)

-- ②factor
-

<u,v] 2x +9)+(x(- 3) = - 2/
= (u,u) + (v,v) + 2Re(u,v)

b) on zero of investible.
-((n+ 1101 + 2km.r))
&linn"+ (10"+2 Imi11011

=(11x11 +/N1
"



9.
Cher polynene). quick way

10. det(XI- T)
x+2

- Idet(xi- x) = 1x I to find 1145 xTIR Ieigenvale?
I

= (x)(X
=

5x+ 6)- C- 2x+ 2) - (x- 1)

= (x-y[(x - 2)(x- 4)- z-)
= (x - 1)(X-- 6x +5)

=(x-1) -ex - 5)

(i))(E) = &ExtrX,sT = CEETR
w,: x

=1 *2X2+X3=
0- +-2st

x1+ 2xz + x1 =
0

x 1 + 2x2+ 43
=0

W5: x
= 5 -3x1+ 3x2+X3=0

4x1= 5X2.itasto -
*+2x3 -3x3=0
a



11. (a) For get a solution

=
&Eert)'= A sert

2.r.ert= A.Sert
r.c = Ac

(b)
Step 1: Find eigenvales:

det (x - A)
= laj) -2- x=-12 +7x

= - (x- 2)(x-5)
x=25

Step 2: find

-jy(j) =() =(2) x = (v)
* T

(ii) E =(Y) x=2

Step 3: Combine

x(t) =ce*() + we*(i)



Phase Portrait &I real x
- both t

1. Slope Field see 11. (b) cance. Unstable
-

d =x(1- y) - both -

X + eg.x1 = -3 v =(t)
&

xz=-vz= (j)#EEEEEEEEEE
#2. Phase plane. (for system

Critical points: were X,'To X2'To,

120 grow t x= -2

<O deay -e



-

one + one
-

- both -

#This #
#able

Saddle

& Repeated eigenvales. & complex
-.Re-

x=-213i

A

ble paral

-

, y < A(b) =(-5)
pick 2 points, say (b) (P)

A(i) =() Unstable

A(i) =(i)
-



- Re +

x =213;

#
be spiral

-
A(b) = (s)

· No Re.

x= 15i center
-

⑰ -(b)
=

(-)



if() Fundamental matux (b) E(t) . *x(0)
1. Find eigenvalues.

Ix = x
=

-3x -18 -10 = (x-))(xty

by+5z=7y
x1=7f

zy - 3z= 7z.
x=(Y)

x25-47

x=c,e+(j) + ce-(c)
FM: Pct) = (Seecityo

xz =(t)

AreSF-M satisfy P,(0)= I

E(t) =Pct). 4(10)
"

C↑)
+

A
c
= - 4

=

(.x.(5),0= atr(cd -a).
....



Fundamental metx:

bet: 0 investible.

& Pits = A. PCE).

S). A lin indep columns, each a solution.

gen. sold - Pets.C

PCt)non singular constant metux is still fundarate).



13.(a)i =A. xse(3)t = syx+ g-

ext =1+ At + Htt.... (45) = (i)(oi](;i)
I 2+2a j (b)

ex =1+ x+ 1. eAt =f(x
-

) jestid)( )
edit:It dit+#dit.

=edieaeht)C
(b)A

=315

Ak= S/st

eAt=

- FonErsEdntthe
sentst

= SIST +

I



14div) = A.(n+is i =c)) +e)]
+in =AntiA

n=AM

v = Ar

2b) 15
-

5ji =x=2x+5 =

0

x-y= - 4

x = 112:
x=1+2i

(5)(4) =(3+10= (C+i3tz)
10z =(-4 + 2i)]

(Yz) = (+zi)
z(t) = el+2πt(3x+2)
I et. (os2t+isinst) ( ItaiC
=st C

loces It

C C- Paesstesinc
+ iet."Siresst



Fundamental sets of rublerector soli
Set up:x'=Ax 11

Ar: X w/ A=atiB@C
v =u+ iwtcM

①
Linearlyinsep.complex

southers toe (F =c)
E(t) =ex+ r

take z(t) =e(x+iB)t(u+in)
:ect. (ospt+isimpt)(m+ i()

=ect(unces pt.-wsimpt) +
jent (usinpt+waspt)

=ReZCt)+iImDCt)

& Lim indep Reel Solution of (D): F = R

xirt) = Re2Ct)

xz(t) =Im2H)



15.ca) gert+rEtert= A (Eter+yer)
↑ryert.

AE = v2.

3+ r3t+ry = A(2+ +y)
2 = rx++ (A - r1)y

(b) 1x
+

x7) =xF+1057 + 25 = ATSEo
xi =xz=-5

x2 - A
=(-z2)(z) =(%) x =a+a()eFt
x= () =a(i)e

-

+ x)(i)+e-++ (E)e+)
(i) e
-t

zy - zz
= 1

(A- -51)y =(l)
( )y= (i)b=(t)



16!?"



nT0
17. a. f(x)= + .Camses

x

+ businx( an: <f(x), asx
27.9)

=f-25(82x)dX -

(do+2, (am · ces* +bm.sintax), csx)
myn

(a,ux) = 97, m =n
- E(US), csE> + canas**,us*)

22, m =n
=

0
H

I O -> anI

<cosman, sin = 0 for Umin

an = t(t(x.csaxdx
>sin EY, sinkaxy = 0, wonS L, m =M

to when milio,

aLo:(f(x).(s))
=(120 + cancesxm +buson,0503
= (uso,030) + 0

= 9.22
a = Sf(x) .1dx



bi: <fix), simnix T
I

I > 20+, Cam+lamsinax), sinx)
IbnL

bu=t/I tix sinkxdx



(b) <f(x), cso] <IX), sinkaXx =bn. L

=- 00:21 bn =tj-(1 -x).sXdx
a = iS t(x).dx
- tS (1x)dx -CAUS'RaXIE ENSoasntretire
- X -x%
= O

=

( ↑ry'sinner-

ux + - xsniv - 1)
<f(x), USDT = an · L

an = tSf(x) · csuiux.dx
= nh(cesnin + 1)

T

= t.((1-x).axdx
= ((x).no + Sox ( =

C(Iasub) ·

aF +

nes
UIX

I=cruns Ehiv-

I



18.Ca) odd extension of f(x). (b) even extenson

food(x) = 9-500xxn ter(x) =Str1024pro
naX

=busine - ances
bu= S:"foxisindx an=Sf(x10**dx
-

2 So'(*) Sinniuxdx = 2. So'21 + x) - Osu)ux.dx

cesusux
=. (1x) - I

↓
+ 2% and

niv
=2.

C1XSSaNoToAA=-E(2csniv-1) +nao.= +2
UTV

= L1-cosaW)
- c.(usnx) - 1)
<f(x), 90) = 9022.

5 = T)1-ccs ni): SinnTrX ao: t-2. S.fixdx
- (%+ (x).dx.

=((1+ x.dy =z+x(b = E

= + (resui-1). CesGiX.



-

19. u+) =g(x). f(t).

4.(6x6xg(x))(ct) =s(x).(8t f(t))

radixsc =x
f(t)

↑
bxx-gux) =S(x)

2+ ft) = x f(+)



Fall 2014 Firds, Find Yit) s.5

P41) y" - zy'-syt0 p =[(t)-- 2 -
C quick way? play in J, 24f

P y,ct) = 5.eit

2x
- 2x - 3)ez- -it

Pyz(t) =5e
x=3/-y

3t -It
fen 9)ct) + J22t) will bea particular

y(x) =

ce + Cre
soli

2nd order ODE =) 2 initial conditions. y(t) =c;e it, plug in

(2) y- zy'y =1ct) ()(i
=

- z-3)2.eit =5.et

strategy: find a particular sold then and genera solid ciFairs =Ezi
(Recall ex3.).3 in ODES

Yz(t) = (2-eit
A 10(s(t)=10.)er+(

2 +2i - 3)cz-e-
+
=5-e+t

- it -=>seit+ 50
x = 2i



5ert
y(t)+ qu)=e+ + ..

- 4 +2;

Geni Yct)+be'+bze't; b, b2 free

5) basis of sold of equation

y'c) = [?] yet)

· Jordan decomposition of A
det(A - x) =0 x = 3

xz: - 1

ker (A-x.) =span)i) = V
her (A -x2) =span(-1) =vz

Let c= (ii) In A. (i) =(,)(3.9
A =c.()c" bast-

2
At. (column space of ext is sea soli ↓ t

ent
=c.e5t.c = (,)(ect = [(,).e*, 2.betfet



xv =(j) Ni +
6), tv= fadte

v =(Y)xz =2.
set M(t, x) = g(t) . F(x)

(t)"n =(O+"g). fix
V3 = (i) x=0

(6xm
=

g.((xt)
c = (nvrs) =(6%) (+g).f =g.(x)) 8.8.

set
A.c =c.(*x-x) (g) =() + 1 =x-

A =c.('x)c- + ↑ -+4g
=x.g ert

*xt = 2x -1) (r=- x) elt=0

C. "block diagonal
v=15x

3t

C-= L."] (1)" =-(IT) x g =

e 21 + e+c2,

+= ekX(z + eXπNXcy
genson 5(x-8(t)

· Jx(x),



integration by parts
PC) 1). (x) =20+ Causes (x) + buusinax

Jn.dv =rv-Sudm

saxcx)rcx)dx =xcx)vcx)1
<f(x), csnx) = an7 5. (x)<s(nox) -Pacxvcx)dx

an =
↑S.(x1.csux.dx = 2. Smx. cs(nox) dx

=2.S."x.d(ax(dx
=Sx.aesux.dx

= 5xd)(nxxy).dx.
= 2.x.anoxx - 2gasno

x
da

= -285acnosand

=EECY-so.d =-(Eo

I = + tr((- 1" - 1)

- (t)" -1) (s(now)=(- 1)
"

Ian= E((3" - 1)

and (ax" -)




