


15.1 Double Integration

Define double integration of functions over rectangle regions .
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Double and Ilerated Integral . over Rectangles
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Qui-2 on 15.1 313 100%

1. flxig) -- ✗'y 0,2 ✗ 0,2
2-

4eqnallgsiz.ec/ squares (bottom right ) ! , _ • •
( til )
( 2,1 )

Riemann Sum Approximation ! °

µ •

| 2

[ f11,0/ + F12,0/ + fait) -1f/215f22
[0+0+1-14] 4 ( ho) (2,0 )

= 20 > DXAY
= 1 > 4 5

2. N'ritycoslxyldtt ( [volante)

R :[o.IT]x[0,1] =L fif ! / Itycoslxylldxdy
Gib c. d

✗ y

3. Volume

-2=2 - ✗ -

y
R :[0,1] ✗ [0,1 ]

ftp.t/a-x-yldxdy=1



15.2 & 15.3 Non- Rectangulaire Regions

Precise} State Fubini's theorem for non - rectangulaire regions .
Write down properties of double intégration ( that mimic th same properties for single - variable integral ) .

Results for Double Integral over Non - Rect angular Regions
^

2-

The Riemann Sum is then
given by . . . ,

2- = flx.gl

Sn = Ê , il /✗aigu ) . Ak
e. skate

-

.
.

Ap, i , th aren of>
ythen in th limit th k" patch .
Ar HA

WHAM R

I / f4 .g) DA = lin ×

'
ask

11PM so

"ÎFXK . Ya) Ap
,

L
✓

(✗a. %. K
" rectangular patch
in th region .

rt
Thoren : Fubini> Theorem (Stranger forn

letflx.gl be continuous on a banded region R
.

> E- fixing)

> Y

1. If R is defined by AEXEB
, g. (x) tg tg < (x ) - - - -

- --

with
g , andy , continuous on a.b then

×

•
•

g.(x)
→

g, ( X )À / Hey)dA = pabp Jr
"'

g. ( ×,
f4

. g) dydx ,

Alx)

b b g. 1×1

2. If this defined by C Eyed , h.ly/txthdy) il Alxldx : f. f. , " flxiyldydx
v.th h

.
and h

,
continuons on c. d thn

Il flxyld A- À /
""" rt

F(✗g) dxdy z-flx.gl
h.ly) n

'

• p •

d
s y\

n.ly'

✓ hily)
✗ L

✓

Alg)

Ast- f.Ï
"

flxyldx



Properties À Double Integral>

T.fflx.ylandglx.gl are continuous on a banded region Ritten
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Integrale a function over a nonrectangular region using two ordes of intégration .

Double Integral, over Non Rectangulaire Regions
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Integrale a function over a hon - rectanyular region more easily by charging the arder of intégration .

Charging arder of Integration
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{✗ amples on Computing area using double integration

Area Using Double Integration
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5. 4 Polar Double Integral>

Use polar Coordinator to describe regions in th plane review from section 11.5 .

Write down and Utilize the Formula for double integral using polar cardinales.

Intro to Double Integral- using Polar Coordinator
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Forth lower limit :
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Khan Academy Polar Coordinator
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Double Integral in Polar Coordinator
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Example : Volume of a Sphere
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100%Quiz on 15.4
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5.5ripleT-ntegral.cc
✗ plain the construction of a triple integral in rectangulaire Coordinator using Riemann sums.

Construction of Triple Integral,

We then create th Riemann sums is : µ Ça
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n
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Compute the volume of a region using a triple intégral .
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Setup and Compute Triple Integral> in Rectangular Cardinales .
Compute th average

value of a function over a Solid (3D) region .
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from ✗ = -2 to ✗ = 2

.

2 14-✗2)/2 8- ✗
2
-

y
?

Volume = f. finira À:S; t dzdydx

= /
°

/
""""

-a - a-✗% 8-2×2 - 4g
' dydx

2
(4-✗2)/2

= f. ( 8-2×2)y - 453 - u.in
DX

:

= 8×2



>
✗
'
+

y
? -22=25

Z

•

> 2-=3

--il

à

✗ -4
%
y

We have ✗
'
+ya -1-2<=25

ftp.zldv-fffflx.y.zldzdydx
For Z - variable , we go from 2-=3 to 2- =

2-= 25 - ×
?
-ya

VI.
=, ftp.zldzdydx is

-

"

✗
'
+

y
>
+ Z? 25 with 2-=3

•

,
R

, > ✗

- 4
•
"

>
✗4yd -19+25

-

-4

s ✗2+5=16

For
y
- variable

,
we

go
from
y

= - 16 - ×
' to

y
= 16 - × '

y
: 16 -X' 2-= 25 - ×

?
-ya

ff | ftp.zldzdydxy: 16-X
' E-3

f
""

f
" '""

f-
= """"

flx.y.at dzdydx✗= -4 y: 16-X
' -2=3

C

•

•

D B

A

"

Equation of this plane is 2- =y
-x

the required integral is . . .

ftp.Mx.y.zldv = J
" "

J
"

J
""

ftp.zldzdydx✗ = 0 y
-
- ✗ -2=0

is

for our Z- variable
,
we go from -2=0 to 2- = y

- ×
.

10,1 )for thy - variable
,
we go from

g- ✗ up to g-
l

• • •

un

• >
g- ✗

• > ×



10,0 . 1)
•

c

• l'
• - - - •

✗ + -2=1 ⇒ B

II.0,0 ) A

"

Equation of this plane is 2- = y
-×

2- = I -X

v = f
"

| |
"

lit dydzdx✗ = 0
z=o y= 2- + ×

2- = I -X

l

= |
" "

|-O
✗ = . Y 2- + × dzdx

2- = l -X

= f
" '

f ( i - x -z ) dzdx
✗ = 0

2-=O

I -X

= f
" '

( l - x) z - z
'

a ☐
dx

✗ = 0

= f
"

ti ) dx
✗ = 0

= 6

Summary
for

y
-

- f4 ) over an interval a. b

Average value =

b- a À f4 ) dx
length of a

,
b

for Flay) defined on a region
R is the plane

Average value = Arealr) Iff (xy) dA

for f4
, y , z ) defined on a region

D in Space

Average Value =
volume (D) N'☐| f4 . g.z) d

✓



£

, z = 2

> y
= 2

✗ ¥2 ' 7=0 Y

Volume = 2×2×2=8

Average value of flx.y.tl = vous) Hsf (Xyz) dv.
= j lift! ( xyz ) dxdydz
= ! IV.

'

Est ! dydz
= ¥ fil! (yz) dydz
= ta % ( z ) dz

= 1

Average value of FIX
, y , Z
) over th region D is I

.



100%Quiz on 15.5
^
Y

|
.

F12

v 2- =
- 2x

✗= - Cody )

×

^

- IT/z

Alz O
- 2X

f / | lit dzdxdy
- Alz

- (oxy)
°

=

Tk II.57

2. -2=16-2 / ✗
'

+

y
' ) flxiy.tl = "H ✗

<
+ ya

2- = 21×2+5 )
-2=21×2 -1yd)

2

f f
" "

fxnfy.CN
- 2

- 4-✗ 2

-2=16-21×4] )

16-21×2+51=21×2+5 )

16=41×45 )
4=(1,2+5)

y
: ± 4- ✗

<

✗ = -1-2

= - 512



5. 6 Moments and Center of Miss

this section shows Low to calculate the Mosses and moment, of two - and three - dimensional Objects
in Cartesian Coordinator

.
We also look at hou multiple integral, are Ded to compute probabilités .

Mosses and First Moments
^

-2

n

m
. fË

"

M = lim n so K '

n
Mr
,

= § ✗Kiya , ZK K

= limn ses v.=\ § XK , Ya , ZK VK

= ffff S ×
, g.z

d
×

"

Mass and First Moment Formulas

three-Dimensionalsoh.cm
a» : M = NN s DV

,
f = 8 ✗

g. z is the density at ✗g. z .

First Moment, About the Cardinale Planes :

My. = À ✗ SDV
,
Mr
.

= À ysd
,

M
,

= Mal zsd
.

Center of Mass :

✗ =

Mpyyz , y
= MMXZ ,

Z = Mxy .

M

two - Dimensional Plate

Mass : M = fr18 DA
,

8 = S × , y is the density at (
xy) .

First Moments :

My = Il ✗ SDA
,
Mx = Nys dA

Center of Moss :

✗ =

NY , y
= Mx

M



Moments of Inertial

If the Shaft rotates at a constant angular velocity of w : do dt radians per second .tk blocks center
of mass will trace its orbit at a linear speed of . . .

Va = d n ① =

rie do =

rr.co .
Where ru dentes the distance from the Kth block's Center

dt dt of moss to th axis of rotation
.

the blocks Kinetic energy
will be approximately .

. .

12 mnVa
?

=
'

2 ma rr. W

'

=
'
2 À tn

'

my .

the Kinetic
energy

Will be approximately . . .

'
aw

'

ri MK .

the integral approached by those sum, as the shaft is partitioned into smaller and smaller block

gives th Shaft's Kinetic energy . .
.

E shaft
= V '

aw
' radin = Ya ai ✓ radin

.

the Factor
. . .

= film

is the moment

À Shaft
=

2 wa
.

the moment of inertia about I of th entire object is . . .

n n

IL = limn
, ☐ vi. i r,

= lim n so K:| À XK
, YK , ZK 8 XK / YK / ZK K

= fr28 DV
.



If I is th x- axis ,
then r' = y

>

+ z
' and

I
,

= NN ( g. +E) Shay ,
z ) DV

.

And
. . .

Iy = Nat ✗HÉ Sky ,
2- DV

,
Iz = NN x-ijsxy.to/V .

Probability
Remembers : Ma ✗ b = il? f4 ) dx

.

the probability that a pair of random variables X
.
Y fakes values Lying Within a particular region

is determined by a joint probability density function f. IntegraTing th joint probability density function over

a region
R in th plane gives the probability that a pair of random variables fake values in th region :

P X
,
y c- R = Il flxyldxdy .

If the
region is a rectangle .

thn this expression
his th simple forn :

P a & × :b and cest d = Ibf " flxyldxdy .

Definition : Ajoint probability density function Fisa function that satisfis three conditions :

.

f4
, y) 0 Note: A

pair
of random variables his a uniform

distribution on a region R with finite area A

2.fi/.jfx.ydxdy-- if flx
, y )

= A for
any

(x
, g) E R .

and

if (x , y)
= 0 athrwise

.

3. P X
,
y ER = Hf x

, y dxdy .



Meam and Expected Values

The meam
,
or expected value

.

of a random variable un seen to be :

µ = f.! ✗ f4 ) d x
.

When X and I have joint probability density function it
,
the expected value of X and the expected value of Yore :

µ, = fif ! ✗ f4
,yldxdy ,

µ
,

= fif! yflx.gl dxdy .



5. Integral> in Cylindrica & spher.cat Coordinator Centric
p . 932 933

Convert from Cartesian to cylindrica cardinales and vice versa

Compute triple integral> in cylindrica cardinales

Triple Integral> in Cylindrica Cardinalis

Cylindrica Coordinator

Cylindrica Coordinator represent a point Pin
Space by ordes triple (r , O , Z ) .

Equations that relate Cartesian Coordinator Mxy ,
Z)

with Cylindrica Coordinator Mr .az ) are :

✗ = tu> 0 t = ✗
2

-1g
?

y
= rsin 0 D= fan_ ' (Ux)

2- = Z

✓ /
☐
ff4

, yitldV-limn.sn?iF(Xr..yr..Zr. ) VK

✓ /
☐ ✓ ftp.O/.z)dV--limnnorI--if(rr..0r.iZr

.

) VK

= limn sa Î , il /re , aitre ) tn tn 0k ZK

NN

flx.y.ztdv-ffsfflr.az/rdrd0dzffsff(x.y.z)dV--Nrsff(
r.az/rdzdrd0ZgoesfromZ=g.(r.0)toZ--gzlr.0l0yoesfrom0--

d to D= B

r you
from r-h.IO/tor--hd0)

ftp.zldv
①=P r.bz/0)Z--yzlr, )

= À:& heh.in/z=g.Cr.o)F(r.Qz)rdzdrd0



g- ×
"]

> •

••
,

E- 0

= N'
☐

fflr.az/rdrd0dzZgoesfromZ--otoZ--x2+yZ=rZ t
gos

from to to r=2sin0 .

Here g. ( r . 1=0 , gzlr.at- r
' O you from O to I

.

We have ✗ + (
y
-15=1

⇒
✗iyz- 2g -11=1

= >
✗ +j - dy

= 0

= > pa - ar Sin = 0

= > r = 25in①

D-- IT r : 2>in Z=r
?

= V0:O / r-olz-oflr.az/rdzdrd0Noutkz-coordinateofthcentroidis
:

i
:

à:p 2- =L Hsl ZSG.y.HN
-
_. .
. .

.

:-.
. _ ÷
:

= # Élit
.

"

i Zdzrdr do
I
i

'

j
"

= ¥ dit %
a
ordr

Using th symmetry , 5=5--0 .
= ! % ! dr =

,
! ! =

"

z

Moss = Not Sky .zldv = NN (1) DV

Our Z you
from EO to E- ✗

'
+
y
'
= r
' The centric is

> = f.
"

f
'

r

' drdo ( 0.0
.

"
3

Our r you
from no to rid

a

= 21T for' dr
Our ①

gop
from 0--0 to E- 21T

= 81T

Mass = N' ☐flilrdzdrdo

=p
"

/il :'( ltrdzdrdo



Note : throughout this section there is a bit of a subtle notation abuse
.
If
you

have a function Flxyl or
Flay , 2- ) , etc. , then when you change Coordinator

you
must make th appropiiate substitution> for th variables inside

th function
.
is all . For example, if you have F4 , g) = ✗y ,

then charging to polar coordinator doesn't meam you get
(as could be mi>construited) f4,0) = r O i you actually get

f4
y
/ = f- ( r co>0

,
r sino ) = À co>(a) sin/0)

.

This issue mainly arises when writing down general formules (because th notation is ueird ) and not when

you
- re actually evaluating integral> , thankfnlly ,

but its helpfi to be anoure.

Convert from sphen.cat to Cartesian coordinator

Compute th volume of a region using a triple integral in Spherical Cardinales

Introduction to Spherical Cardinales

Integral Unter sphen.cat function f6,0 .
-0 )

2-

o••
( ✗
° , Yo , -20 ) µ ftp.0.old

p

Pco> ( )

= Nrfftp.o.olisin/0ldpd0d0yg,,#pgin
, , , ,, , ,

P Sin(O) Sin( Q )

✗

Spherical > Cartesian

✗ =

P Sin Coo -

y =

Psin Sin

Z =

Pcos

Region inside of radius At , with

O IT
G and O 31T

2Ï
0

-0=3% 0 = % A- |

= Joo Lao f.
=.
Tsin (D) dpddd a



Convert equations from spherical Coordinator to Cartesian and vice versa
Compute triple integral, in cylindrica Coordinator

More on Spherical Cardinales

Spherical Coordinator

✗ = nos
, y

= tsin

therefore
. .

.

• {
✗ = fsinocoso i where 0<-0 ET

y
= Isin sino 0 ! 0121T

z = Ico>0

✗
2
+
y
'
+ Z
'

= f
'

; Sphere of radius of I
.

We have ✗ = /sinon>①
, y

= Isin sino
,
2=10>$

⇒ l' Sin? 0 as-0 + l' sinlosin? 0 + ( hosto - 1)
?
=

= > J' sinlo + J' coio - 2f costo + | = l

⇒ j' - 2f costo = O
,
I O

.

⇒ f = 2W> $

0=11-4

Note: this argument worko because o is between O and IT
,

I so that sinton is non - négative .

= > hosto = J'Sinalco,> ① + l'sino sino =) $ = 1T y

= j' sinl

= > Scoop = ls.no/ortanO-- 1



> L

① is fixed!

We draw this plane insphen.cat Coordinator by using 0=173 .

① = constant
, represent> a plane .

0 = Constant
, represents a Cone .

f = constant
, represents a Sphere.

✗
'
+ yz + -22 = }

?

Nat f4
. g.
z ) DV = Hsl f1110,0) s' sinodldo do

qmaild
min > f- g.(olio)

logon from g.
10,0) to g. (olio) . r

t

•

•

ÏÏ
> f-g.(o.o )

$ you from D= 0min to 0=0max .

①
Joes from D= 0min to D= max ,

on
"Ï À

-0=-0Max 0=0 max g. (bio )
max

0min
= ✓ a- omin / a- amin / g.cool f110,0 l' sinodfdodo

☐
•

•

•

"

summary
Volume = N'

☐ il (1) DV
.

✗ = Isin cosa

M] Y
= Isin sino

$
goes

from O to M] .

> = ¥ I sino do 2- = hosto

0 t 0 E 21T
I you from o to 1

.

= IT 3 O E O E IT

①
gos

from o to at
.

d = J' sinodfdodo

= ËË% (1) S' sina.tl dodo

= f.
"

f
""

f
'

sino Idol do
21T IT/]

= j I I sino do do



Qui-2 on 15.7 100%

.

Point ( P
, $ ,
8) = (4,1173

,

%)
.

the x - cardinale of this point represented in Cartesian Cardinale is :

✗ = Isin COJO
= (4) sin(Mz) (o> (M6)
=3

2. the integral

iii.ii.
"

j
"'"

o
ttrdrdodz

= 12

3. "
it I
"

À" I
""

/s' sinocosoldsdodo

= |



5. 8 Change of Variable>

Correct} Write down the Jacobim of a ID change of variables

Compute 2D multivariable integral> using a change of variables

Introduction to change of Variables

n' y:*
g. × . .

Set u-_ ✗ - y ir
V7 4=2

y
-
- 2 ✓ = Y V--2

y=L KI

> x s u

Substitution in ID:

✗ = glb) u:b

or ✗ = glu) , geai
f1 cx La fg u g

'

u ou

substitution in 2D :

'
or ✗ = glu.vt.y-hlu.ir )

Hf x , dydx la/ fgu.v.hu.vu.ir dudv

2x
zu

☒
du

U.V dy the "

acobian
"

du
"
du

Example : 4=11 - y ,Ky

✗ = Utv , y
-

- V

(un /
"""

Mary ,

f.lflxyldydx IV.
'

flgluvl .

hlu.VN/dudvaHanHbrX,ycoordinates
UN Coordinator :

( Qdv )
N- - - - - - - - - - --

,

i.
. -
'
'

Ë
"
ardu , Badr !

'
i
'

"

Juda , Baudu :

Ï
( du , 0 )

Ana
"

audu ,
" and" "

ardu ,
"
ardu Area dudv

"Ian %,
Huit

Han % dudv



Sketch
regions arising from changes 0f variables

.

Compute double intégral> via changes 0f variables

{✗amples for Double Integral> via change 0f Variables

%
.
%
. % . %

= "bu "Kr
'

( r
,

"bar "40

Here u-_ r
,
✓ = 0 ,

☒
Jr

=

co> 0
,
2%0 =

- rsin

3fr = sino
,
% =

rco> 0

Then
Los - tsin

= p Cosa + tsin
' = t

J(r , Q ) =

sino roi

✗ =ylu.ir/andy=hlu.v)

Il flxyldxdy = fafflglu.ir?hlu.vDlJlu.v)dudv
<

no heed for th r as it is

for 0¥>è . hidden in the Jacobian !

= Hf /nos irsina) / JG.at/drd0

= fait

FGcosarsi.no/rdrd0Fromy/z--V--sy--2vfromu--(2x-y
) 2

au = 2x - y
⇒

× = utv



y
^ ✗=P '

✗ =D / a
"

4 11=9/2 :

y
:O :

Utk ✗ = % =p
,
u=O ✓ = %

,
✓=D

✗ = Va -11 :
g- 4

:
>
✗

U-iv-Ha-V-I.lk / ✓ = 412
,
V2

✓

^

>

v. 2

" Yau "% =
I I

= 2

f- = Mau %, 0 2

v0
, il

a:O 4=1

irfflx .jo/xdy--fu.fflglu.v).hlu,vDlJlu.vlldudv .

"

f
" '

(( duu) - ar a) (a) dudvfifi!"
"

(ax.gl/adxdy=fv=ou--o--fifi(au)dudv
= si [ à ] ! du

= fil , )dv = 2

Îaking a- ✗ + y ,
✓ =

y
- 2x du -- 2x +2g

⇒ 2u+v= Jy >

g-
"↳ + %

✓ =

y
- 2x ✗ = Y] - Y]

rt

av
"= '

l - u
-

_ V

I
R

> ✗ y
:O

✗ = ,

"

'
y
-
- t-✗ ⇒ ✗ +y

-

- t G-
su

✗=p

✗ =D : ul] - v1]
= 0 ⇒ u=V

y
:O: 2%+43=0 ⇒ ✓ = - au ✓ = - du

y+✗
=\ :

u
-

- ✗ +
y =L ⇒

µ -_ |



2Hanaya, Yj -

'

tg

J (air ) = "bu %, = % Y} = Yq + % = Yz

fif
"

( y -ai dydx

= f.ÏËÏ ulvi l'b) dvdu

= ↳ lira [% ]: du

= Yg f
'

u

'" /n' +8ns) du

= f
'

ut" du = 21g

Here 4-- Fy ,
V : Fx u

'
= ✗
y ,

v
'
= Y/× similary :

2J
]

g. ,
✗
y"

⇒ n' = ✗ (v4 ) g- un

i - g- |
✗
' =/

= > 4%2 = ✗2
,

> j'Y
-

- t ✗ =L ✗ = Uv
i

i

X-
y:
u
'

= ✗
y

= n'/v2 ⇒ ✓=L

Xy--1 : u -_ Fry ⇒
un

i! v. i

una

i
' '

y -_ 2
: Uv --2

,
✓ = Vu ii. ,

2

" "

J (nu) = % -% = up
+ % = 2 (% )

v u

Ffi
, Hye " dxdy

✓=L 4=2 /v

= f f re" .ru/rdudv

y
> ariae" - ne" ) du

✓=p n'-1

N'-2 ✓=L/u

= f I taule" dvdu = a filante" du = de / e-a)
h:| ✓ =L

d'-2

= ah
,
ne
" [v]

,

""

du



Explain Where the seule factors in cylindrica and spkrical cardinales come from

Compute triple intégral> via changes of variables

Triple Integral> via changes 0f Variables

✗ = nos
, y

-

- rsino
,

2- = 7-
°

,
dr -- rdrdoidz ' dr = l' sino de dodo

Jlr
, , z ) = Har %

,
%

.

= cow -rsinoo =

p

312rad/go, a)fgz sino Koso O

'Har % %:< o o l

✗ = lsinocos-0
, y
:/ sino sino

,
2- = ? costo

J / f. 10,0 ) =
"be MY = l' sino210 20

aslaeastao "ho

Hae Mao Mao

Z = 3W , y
: ar

,
X -

_ UN

rz ✗= y
/2 :
UN -

- y /z=v
=)
v. o g-

4 : 2v=4 ⇒ Ha

b
-

X -_ Ylz -il : u-iv-yh.tl = Vtt
= >
y= / 2- =3 : 3W =3 = > W= /

j'
=3

" "

|
"
""
"

*yii
"

9=4
y
:O : 2r :O = >

v. o 2-=D : ⇒ w :O
.

>
y

L

Jlu,v, ])
=

""
au % Yaw = I I O = 6

>

↳
⇐ o y

-
- 2x Han %, Haw 0 2 0

g- 2×-2 Man %, °%w 0 0 3

w
^

f)
" %-11

ff
," (2×-9+74) dxdydz > 6f'S:(u% -iuulidvdw

'
- 2

/ UH
✓=L 4=1

a-
'
i
' ✓ = fff tuto ) / 161 ) dudvdw =6ÀÀ(Yiiwldvdw'

\
4=0 Ko 4--0

L

u = 6fififilu-wldudv.tw = la



Quiz on 15.8 100
'

/ .

t.u-2x-y.v-2yicompuleJK.ir/y--V/2X--u-iy--u-iYz
2 2

% Yy = l'4) l'4) - ( o) ( V4 )
= Yy = 0.25

OK

2. 4-- ✗ Ty -17 ,
t'- ✗ + y

- 2- ,
W=X-ytz

✗ =u-y
- 2- y

: r - ✗ + 2- 2- = u - ✗ tgX-iy-u-2-7-w-lu-zh-UV-lu-g-ZI-y-lw-x.is)
Z
-

_ U -ut 2-

un ✓ = u -

y
- 2- +
y
-wtx -

y

✗ -y + Z
U

'" b- t
✓ = ° UN : ✗ + g. +z

+ ✗ +
y
_ z

✓
= " - ° -

y
- 2- +×

✗ -
y + 2- W

UN = 2×+2
]

¥ -

_ ✗ +y
u - V : 2-2

= - 0.25

EY -
_

Z
4=4-1%+7

✓ =

×-1g
-
Z - (u -

y
- Z) u - Mtv) -- 7- Guesxd

thcnswer !

K ✗ ty
- Z - u

-1g + 2-

"

ENM
w-ht-v-ZU-v-W-X-iy-Z-x-y-Z-ix-yttu-iu.in

: Jx + ↳ + Iz


