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Paro metric sur facesandtheirar

Parametricsurfoc

re call : for a spae
curve , neuse thepara

metrication

i ( t ) = xit 1 t + Y ( t ) j + ait ) t
,

to [ a ,

b ]

we orly maed one paraneter t !

For ca surface ,we cer tainly need 2 parameters d & V
,

then ne can writh

i { u ,

0 ) = x { u , w) t + Y ( u
,
v) j + z [ a , 0) k ( u , 0 ) ED

thin desaribes a surfoe !
parametrizadby P
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grid curvaGiven parametriquations
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v

)
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+ Ehur )te

fix u = Uo
,
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get
a
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F ( uou ) = xl yie yl ijtacitu , os rranys

px : v 0 ,
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wuth
trditternyoo
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Surfases ofrevolatio

Gien a fFun ction f

, onsierth guph ot y
= px )

,

a ≤ x ≤ b

revol re aroumd

必对
thun nw

can
gie

a
parametrizutionotthusurfou ly ;
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⿏
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Tangentpling—

Consides the
point Po = ( u , ro) , e ae goingh studythetangentspae ot the surfae at Po

Comsiderth grid uru φ= 4 。
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.
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smoothnes we say a paranetric surfoe
S : r

"

( u , o ) i smrth it

ra × ri to for U PES

Noe
,
if d onlyitri dI ave not popertionad to ead other

Ʃ thhtangent spau
i ; 2 - din ' e

Then rax Iisthenornadl recthor of the bngent spae !
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0
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i
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E
x = a sind cos θ

Y = a sind sin θ

Z = a cosd

O ≤ φ E π

㩥 0 ≤ θ ≤ 2 π



surfaceAre

Now
suppoce we ae given a parametric sur fure

r = r [ u , o)
,

forCUNIED

Howto wmpule
the aea ot thecurtoeS ?

stipt
: divide th egion D int sub - rectanglsRij ,Siy =

image
ot
Rij
under

theneals ) =; s aea ( s
;
)

Step上 : ApproxincteSij

aval sj ) ≈| i ( ui + o ,

v
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*
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*
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Revie,sur falearea ot thegraphot a functiom

Suppose wehae ofonotion z = fix , y
)

,
x,y ) E D

↑^ ( x , y ) = xi +y ; + hx , y , n = ( x , y , fx , n ) )
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Exerci :

x = 4sin cos θ

了
π ≤ O ≤ 2 π 代y = 茫 4sinsin θ

⇒

o dπ≤≤
E = 落 ω s φ

Tn = 〈 osu ,

- sinusinv
,
0 )

I = ( 0
,

osuo> v
,

ω sv )

at u = 苦 & 0 = 6
,
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,
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,
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surfaceIntegrad

Goad
;

an

ogue
of l ine integratin the case of surfie

Parametricsurfo The surface S is givan by :

r ( d , v ) = x ( u , v) i + y ( d , r) j + E ( a , v) E

for { l , v ) E D

andgiven s fonction f on the sorfae ( I lensiy Fnvi。 - )
ne want to ohtime f evalmate

!
,

f 1 a , y , aids

stept ; diile D int sub , rectanghs Rij
, inage of Rij i ,

s
;

step: ChoosePTt Sij, theformthe Rienamsum ;

步 f(P;
0 s
;

st ; utin f, hoigoidsa ; f ( p; 1 os;

Reclth. e s Sij
=
raxrl su or , eharethe followiy eraluationforml .



Exampb :

x : sind os θ
, y

= sind sind ,
z = wsf

when o ≤ f ←π
, O ≤ O ≤ 2 π

thow t = I osdcos d

, osd sind , -sind
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Graph ottcrio

Suppose the surtue s i , given by th
graph

ot som ferotions
,

th

x = x , y =

y , z = gx , y )

,
x, I ED



Orientedsurface

lee S be o sur fune ,wesay S i , orienfable it ecan choose anornalectorn at every point
Λof the surfae s

,

luch that it varies continmously 些
the choidot in at

evely poimt is Calledon orientetioon on S
,

Not :

evey orientable sur fiu hes exautly 2 ovientetions

non
-ExanpbMobin ' s strip
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Eiarpe : Graph ot a function

Exar
-
pe , smouth
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Exanp : sphere surfae



Surfou Iutegral ot oecor field , 8f

let ' s noncome to integralofecorfields : suppose S is a surfue , F i s vertor field

on M
3

think of
'

as oflnid
≈

,has velocity :
δ ( x, y ,

z )

}
" F : 0
i

h , deasity " P ( x , y ,
z )

Goy : hind thunas of thhidper anit timecosniy S

step上 : divide s inh soh . sur fucea Sij ,

⑪
choose point Pij 5 Sij ,hij

=

the wnit norrd erbratPij

step ; th mns of flaid per
cnit tine cossiy Sij i ) ;

ei - ni ; β Sij

stp : tikiy limin

m : µ
. a 彦 piingos ;



Evaluationformulg

Exaup 些



speriitis i , thu
graph

ofsome functiom :

x = x
, y =

y ,
z =

gax , y ) ,

( x , Y ) E D

then i; = ( 1 ,
0

,
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)
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"
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rixry = ( - ∞ ⼀步 ,
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2
,

R ]
,
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! id% *< "( ) ea
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Exercise
⼀
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2 u
,
zu )

,
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+
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