»\r_rharhl‘l IR? C.—.r.t.nrc.mv..l yt) oS paeal /¢ )
r(t) = (te” te™)

A T TP & TR A kil
T(1)ala il iiyy PV LW:%.QP«%_J__EA_ o

y(1) 4Bkl o sUad quanl (3

Ayeall G yal
ol Qa5 g ges dauga inte 30 T —> IRP 58

7(®) = (cost,sint,1)
B g olad¥ aagl- (1

1l oy pal ,.J @U

ot b C

phisn 0 8 o 4al) quudiiall iatal) o p s slia¥I IS 131 (1

) . Gu.r.l.__cu.ﬁk....vsﬁ...v.ﬁ_ﬁ.m pana t eudaall Elaldl S 13 (2

pa3 o ) Gl 1S 13 B8 131500 5 ghanal) (8 Baen gl inial] 0% A0 3 (3

2 feeeldl] Cy pull
x(t) =3¢ crindall Gt
Y(t) = 2¢

T(t) o pBl g ulaall Aslaa ke
craall igh gl Gl 8 A1 g Ludeaal) Cilagiiunal] S 51

n bm_m 0_ _\Q
A0 Lhgan gl G pall el Laditie 4 5 i T (oiaal] glaidd) 4 gt
(f) =a(l + cos t) cost
y(t) =a(1 + cost) sint
ﬁﬁc = 4asin (t/2)
b qual .

: i ptad s () _w
) Al iy il y (el (54

X(t) =cos’t
“ ¥(t) =sin’t

) Z(t) = 3/4cos2t
{(02) Lyl g 15 2y 15 ISy J Aitia Ak S e plaalh 51 oy

——1

.c..r.__ Gty © [ % W S v

(LMD) ity 13808 e 2340 g gall 1
Lyt Luaigh : (1) Al Shpcti Al
(Courbes Paramétriques dau syt Cigiaialr) 2012-2019

el gyl
czr.téqﬁaﬁ /

X(t) =1+t
Y(t) =-¢
4 - nd _

pliia adall e o s (1 ’
¥(1) gﬁwmémtck.yui&qt.flrnﬁ _“

|
pliia Jaddl i3 o (1|

O() Aaldl (3 p(y st cunsl IR ot S (2 |
QLA R (3 _

() = (B,6) adall y(0) Uakilh dagh y bl Cilae 339)

IR} slaill 8 Jdala wit) OSH s gl ¢
t)=ti+j+23¢k
S(0) =0 g s(f) Liadall sl canal (1
riadall BN g pudaddl N g T Saa gl dadl aa gl @
(0,0,0) Al Lo 4y 8 Baeld 2243

E_E_EQ.Z...WVEE s 1 paald) | oy yaill
= | wcont —ting,Lecost, 4 fa o hcosr - Losi
QSiﬁ)\wSm:,\Ms:m,\wocmr- 4 .Aw.ooﬂ ,\mm_ﬁw

a(l)= h..«.\-.lmooﬁ.woom t,sin Q

- a={etcost,e’ sint,e’)

(G oy pailf / o
Rl daca gl Sl 8D
1 1Y B r
a(r) uﬁmmmnrhaumu ulu-@ & g IR -» IR ﬂ

CREY it

p— e e

Co i N Caydal il L.,r_wittw, Tl @ e b o G S |




ey

A Lguast Ll 3 yauld] I gl

Lottt Upall S EF,G %Eh{ui_
ok #{u,v) = (sin u cos v, sinusin v,cos u)
#(u, Lu?oom v, usin v, v)

e
(2 gn_.....nt.o..%r

s gatlaall Gy palll
: e pladl o u=v il adh Jgh s g (1

| &?.evnA cos u, 8in u,v)
| ©<vs 1D )
| A ill Al D) (2
cos u,sin u,v}0 < v <T1 i-=nel
%A rhadt Ao

<u#:r+,\=u+;+0 il Jal Ga Jiaed) (i (3
#lu,v) = (ucosv,usinv,v) gl &

B(3,4) Wil JA(1,2) 4= (e
————— %

Al Luudiat ipal]  poplaall 3y paill
A gl p gl N ML 450 et digall quaa

#u,v) = (rcosu,rsinu,v)r -0
#u,v)=(u cosv,usinv,v)
e —————————————— e ———cew=

= mum .“ _\m\

53 it gt

wag sad g H laugid sliadi) qual
Hu,v)=(cosu,sinu,v) gadik, ,k; ipdetl Cistadd) o

\i.\bﬁ?[ -
o e Y YV ﬁﬁ&
: n{snsr.- 2 2032019 |
(Les Surfaces Paraméirées) “

\
Lip g faga P A w..»ﬁﬂ__ﬁh..i..ﬁ.h .
¢:[0.2}<fo2r}-» %
(u,v)r> FS»SSFS:J ,
(i 13g) 4p AN Alsindl 81 (3
$(u,y) Wil B S ghadl o N pBUSERD UL nind(2 |

s AN A S Al U pdi dalut 4P
8 umn:c.uvn BRI 4y + 2 Nno\w i
i ais Sp. S0

(XeYor20) W3} 32 s? J s g giuat st i1 (2
o) gl a g plind 5 420 Aol Lt KN (3

< o2 a2 -_‘

CAd
MNmah..FNvmb,».w\nHHN+EN“HYP.<YPH~+.<~ .A_m
i v . knmrnb.....-&,at (
H;w‘gﬁowgﬂbh%_gc‘bgh }Gt?&“ 2
ol dila oF (3
ah (4

?c.imu.bnwﬁ??m

Hu,v) = lucosv,usinv u*) .
’ > o S el
gt LBia Lhaas (D) Lhaasll G a ol

a8

1
(g Wald) a pB g ghendd Wb o8 (2

T e i e

.wnxa.w.numwmu\nu+w“+uulu‘dﬂimu& _,.

$BEe o1 o e (1 |

S = gt o



Ho Tug_.@oﬁ /ﬂ ﬂ\—b.hu n\f{r\v.....

y mw .uu.umﬁw*.,wﬁwv
el e
\m \\Q\eic J

Lo, T& E



IR ENE N N

f\/(ﬁ 50 : +(Gu)+[3+30) du

f‘//{?*% a4 98u? Au
ﬁf 1/,44‘-21.( +u‘/ G/L{ é
T BI/'Z _/ (b-J-U) c:/LJ Bﬁ,[q+_J

)Z (cs) - 3G b,fzc_.iﬂ
Loe) | .
g J
. ‘No. @Jo'df
A’/ﬁ) /(-44.&94&)6&95 a(446¢93é)3’1nl/’
: g_4a$')n(¢.))
-3 C/wJLﬁ-MC ‘.5L>.)‘ |
X' (x,,% PR
‘)L/t) ,____,iq %\n?)b ____ C:Sﬂb
| ANE
"3(1:)_ 2&6863tC86t
3'[k) = 2a cwb : 4:%: M:zku

pr ol i NS




[ T -
W% \ = \T(_ia%“ggm'i)* (-2&%% (o4 ;) .
(lamé\ll L
7 - ¢ 2 - P
< o€ Teint3t o cos 2E -
\Pm .2,[ ¥ 9 2 z 1 ﬂ

ho- S S CE . S,

e
| TRAeemlb 920G st h
T- ( 2‘{9‘“}-\7—0905  2iess 3k 2 E 2

< J‘ =0
MR wE  Thve

L : (00 om0 Pt 9 2 B S S 0 B
EELE ASERE ERE %)
b £
Tf \I'._z( Swnz,u%__,i) XCJg-}DC-:LM-—b
b AT G i Nohide
: s

/Q., (25] fixﬁ,q [cm: | dr = 4&*/"1)&»1-
Lo, YW _
Mo\ia .




«Wp&kmmu?rnmv\i
MB_I\L_SL.CD orlrrbb <ol B i

@?/&L\.L V\. /\kulLﬁL!

e D ” O 108 G5t
m.H % .Wb =° T Sw_ _..._,\ lrW/Av Lr.w(CDhr.Vr - —
sm.‘wo nzula. D=0 ‘CK_., r}tA.u..Flw Q\vmvﬁmh\mh\\. u hﬁu CFU.CaL.,v @
————tah B3o & \w? = H —=aikl F e oSl e il =
S e e m\\mw = s e Wo, be R°, ¥l)=at ) m
\ 0F)-B) = Y'te). \wo T p == d\mm & s —==h M P 508 i
=S5 B = 17 n,.ml\ﬁ hlcrpﬁl\\.\ = \:Wv = m P e o AL
= _¥/E) Gon \_\\\\\h} NE) = E(t)= o
B y%rZ Vrm. wlly —n S ow...\dg SIS m— . wo e e Rt = ¥teTI M«E 13y
ﬁmubv&?u C,PL 'S JA...VﬂoLL,bhtht.J.wo\uvL&@il mw:"v.._! 25520 5 L2 ) C_ O Dlap el1il, _Wu
ggw\o/ T — r..rTbc\wL J. wv ,m@ My iia, 1 ,
Qm.m.ﬂ MN.CEF e n\.;.L e .wn_\or\pu ﬁIY — S NWV - 40 W Z:nv R e
\C\i - _m i OC&I ke ol e T A SR el |_\ \av 6 |
el s = T S =
SEMEET %?V e b 4.& = D Lsgr o smmm\
B O S S P =L
N = w\ﬁ,\h.“ mT\a mm%\ . T ey | \m‘?T.w ...v;q}Enaw .ﬁw "
= W\&.u. \W\ ....Mw.. e B ..4?6.:.39, &) >3 a;b € IR
gt L Tt @
: = 5 i e |l AR o ol S o L . .Fw,v;h
@,b o vw\.uxw nﬁwo/.u ot MMTI\\P\ %@ m\ch Hmv _.vuT\fLu, \ é‘u\.\..na d\\.WNQ\H.n\u,V/./.V)f\_mM%L\\o
_E r\.vu.‘mbvnw}.&\.u \..I7|_.\ f\o.T\W/ Vs CC hmvvu Cr N ¢ T AN
_r.“ o |




f-vL\O’ 2P e 4 s be ol Y rdy

X(l:)- (?\.Qgg-!:_ )h%nﬁ)

'T{k) §ite) = (*Qn!i ton £

x ;-J_

N{&) (“M l: --— &in b

: T/t)- 5'" (-:L@‘?.,-‘.
)Mll u“iL‘,_J Sl SN

\ k LW b e g
=R Es {b) {G}o &j—f% _)_.

i BeaB 0 SR N, —————
% S-S



B ‘

NQPEW.QM_ Y 7 YlH-= a (44 (ep¥)Snar W%
= Sl Fo Hm:?. ba5in 3]
Jln KMM\SW.\. &5
= w0 36
= &
A
Nz
) ¥ S clus
v | e .
&V\L&\W.U.ub Gu oﬂ.&auf.wﬂczmma

£- \M @p\pam\ dt < :D@b&;\&‘
i Qﬂ\ﬁuﬁ ©

me\S..

The VANVT WY 2

- - 20%502F (B +24 wsBE (5ot
z < 2 g >

= LavZcoot  ?
pr 2%




==

R S @

o = ' by Ly =
Gon P o\ s & pZHEEY ot Cog?s

e ———

% [0,2] x [ o ZII_J B /f?

(u ) ;———)/c/&W} usin o, %)

L&“J“"‘g L(“”;Ju_[} &u&fc

M = UCd -
3'._ 9‘"\[)’
el
2.l 2 B aai o) =

o ( e
- = v
o BH C09 ann U’/ ,?,U)
% 3“7& (...Ll NN Ulos v, o)
4 g
/
—USnas U os v~ >

u &Hlu-;} a%‘n"v—)
( 2u* tod vy - 2u’ %n&,u)%

JI \"_\
qé E’g \"”‘L”"*+‘*u9ihﬂr+ ux - Jqutgut=

}\/: _____/f__._- - i ' ‘
e (Mwavj-p.u‘smv,i). “Vpites

-

M—ﬁ

- { (s e R ey des &

! 2R W/w) 5 A
I LY R o o

Ve og) e
%




L " 1‘
St A ugple® [ ey =t S

T e o % A L. L @

T 2" bgel ey g gl

(*;.30,7%)

:

T
-L)(-emr'c- Au )D"‘“I' ("’/"/ 1),

TS g o (s

. . E o ( Caudnon du ("‘4-
}_( = o =) \ ' e "l ("OY\ F
W

PNy 65 G

3 et
2 ety 2
37.;;/‘)3"!-:9 = J '
so i oo @
" ~.1_/¢
ﬂ ”,2 & My \= ‘ 2:— e : o
gt FOABIITT gl agdeR [rre

Qi(m\:‘j.%):(am,i =1 *D- UYo wi ’24"
hat). e

V(M%&ﬂei;{gh@’%?ﬁ\
PTRVISIIERE (ENE pol? | (AR ol @
(.‘aljlpé) ) at Y ~ \;Vﬁ"/*“—)"\ \

(‘n—"g | \3-“}0195':6‘)'(2%'9\%, -4_) =0 .

’ ok : u\’a\,JL"’“
s ol
5 WO T M- M ¥ e

S
— s —
-

%o 2y 2

el
PRV TN “”

—




¢{”-V)=(“505":u§in\/) u?”)

pla)=v ; $ailm » = uledy .
'j—. u sInv ’.(u]u.)éD

étul

h‘-+«\,a7-=u?—:%*41 ’ “70'\37‘,_

= $(p)= 2 & f o
(up)ed Sony 2.2(09R) o2 Dl

B glivds (mipy)
e U= \,l)\-\‘a ZM "ﬂ.»\—\a P ) Ll(’@

0Lu<i i
oo Avde 2 2 o) ¢ 7:T31}>o =
bmejﬂw/(_
1¢\°_,~ o—'—/"""
H(NFAgm A w) = (=g
N N s = (my %\éi_ g
Pl ¢ L §

4 (v3) = ((oge, iy ) P e




(=3 5= "9)
AL o=y Wy =0 ki g
%m-v»ﬂ e {11—2% - <:7bg: WW% A

bl.’ mf;b 27_: 1‘3
1‘51-'\33*95;3“36—' ‘ &"—;’Jb

<3 ETE LI E T L N i (-S-



’4{5<‘ 'v\wj “3 hﬂa =0 <,d(:ﬂ;)aﬁ;, >
ey 3~% PRl
dJE(w > (ny3)¢5 f
(o) e% s #WJML' iy
Pk Z-:'D_.-vs S
(Q—ﬁ ———;9? GrwLobl Vg t] wooo (2

N IR 9(":3"0) }“"
M( ) dx t —5 (xi9e3) Y +—»~/1~73)

d&

\‘jlb) ) Wa é j
a\i E '91& 36)%94? 4 F/A 4
A EB(A)J‘&(# a,(pr) 7,1‘,53 )43
?:f—(ﬁ): (5’6)2—

25 (W)=

= _ 3 (dwed 'l‘cl )
ot e @z)( e
D

y * - & A ‘

5= eaa)e® | |y NE | °}

—-— 2 QD?\{Z i

| :%(mjﬁ))&@‘} R A=y -Gﬁ)l ‘j‘
. Yo Lt

%}ZJ pry-N(a)- [ 95:1

o). (.)"“"-’5 fﬁ' A\ = --3-—

,SL.J\\J‘W,L a) 24 W Df{n K@()\Q{@

"'7 2 L‘(JO J'WA u,:___r. - - t \ 3 L
R e RS PELS NG

d g x("" 33) € Nomale <= { (nym-4) L <

2~
o

)

0o




((wd) A) 1AL =) (_n_
(6c1913) -) m‘;’)v_) fusie.

gwa\,j:)\ (05.;:-‘-?:)\

67

/5{ 3r—fé) (_»1 i,o)

3(5‘5) P I _'____:D'
(co 4,0) =0 b .‘__

T ’3_3:‘%:6 N

A

| %L,W_DIW_J\ (J.M_JQL_C‘ V—-"M-»\J\
3 ::Fg B RS w\__v.’ﬂ\ 2 e G'

'95/”"") Sinv (&4 v, '“(fwﬂs) I‘, <!

Oc{} b\nu Sqn'\.’") COSLD
— (Cosuctsdv, (osu Sino~, -%4g u)
’9&, (- DU BN 50y (9 VS o)
o
F= 2¢ O
__0_;1 X ‘5‘%\5-_ (oS y CLB’-\’\‘?'S'mU%\{\V{- CoS u NN W’S’\*\QCM'\?‘.{.O
=T
E" 1&; 2 + B 4y o B y 3 y |
= S - COU LAY+ G 4Gt + BaV = (ufedtt
Q+ Sﬁn"lf)*‘
'D o R e L 5
C"\: = (&nu $n -4 %\nlu CM’LV") = %\ﬂlU(va-‘\-tG&b- Q.Lu L
2% g )=
L ny
If(w): €+iww\f.\.w 24
= w + S\n U uJ
o ;
dluw) - (wtervy usino, o) pleal) B L
0 \ ,
5% iC&ﬁ'\)‘) ‘%—m’v-,o)l a%;(..ug—mu) uw:lv“)‘i)
R by
B ?5%-: (v S =4 >j§,{""}‘”‘il4
- 1 ‘z—
G"g—?; o U st AU 41 = U (““)%f‘“»









