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Qu. 1. Soit / given
flz) = ze”

Calculer f'(2) par différence centrée,
Compute f/ (2) by centered difference,
1 _ o
f'(zo) ~ A [f (o + A) — f(z — h)],

avec / with by = 0.2, ho = 0.1 et / and hs = 0.05 -

Ni(02) = — [£(22) - f18)] =041 1,066 ],
Ni0.0) = S [2.0) — £(19)] =0 eanToa88 .

1 00

=02
N (0.05) = 5% [F(2.05) ~ p(195)=[ 23, 183668, ],

Améliorer f'(2) par extrapolation de Richardson, -

Improve f/ (2) by Richardson’s extrapolation :

No(0.2) = Ny(0.1) 210D = Mi(02) [3:Tecd56y |

2
)

. N1(0.05) — N, (0. [~ (73S
Ny(0.1) = vy (0.05) + W: L@ﬂ@.i‘i@;m?

Ny(0.2) = Ny(0.1) 4 22000 = Mo(0.2) [SEIHESI ]
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Qu. 2. Résoudre. / Solve.
‘ 1/ / T _:
¥ —vy =€ sinz.

x x
%:mes.nx * bé-(osx

X\: \/,7 =0

s
e}{uﬂu\ﬂ"of'\ )\Q ) -
Carackerishig e o
A x=) =0 | x
j }‘/o = ACcosx + atexsm‘x
—beXsinx + ngfosx

pay’ une  combinag Son .:‘f\&‘o\f
e
d@ﬁ d.,‘n‘vefé’ﬁ oo e){s:mx

> >
5]
— 0

1]

= c 4 cie
[‘X*‘b) excos X + Ca~b>‘ e,xs:,:;(

19
H

{
VP = Yp = ex'%ihx

X /
. [ Yy ‘ /
e 4, Ny = \aO\. *"[0\4*}3)}&)((05% ‘W\(Qb #a\.-‘b)\ ¥

) 2 siny

K‘ \
Q.l a4 . ((’\\"‘b *
& n . '€ rosy __ (b -M\) exs{r\%
R “=b
D +a x < o= — L = <
Y » a = b“" X
37 The Y, Y= - L X L e”
| p= FY Sinx 3 € ros v
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Qu. 2. Résoudre. / Solve.

V' —y =e"sing. | 7 a
On poie 3_—-6?"(. S

O“;ﬁe;w__ o  A=1E1FET Az, 0

A= Dze = 2 M=1

| On ienk %Motim
yh= C e’ tTCal™ = (X Ch *

on & yp- Aex + Bex. 4 A

B Veacadio,  des. pOAANEY, {WL«/L Y

vy 9
exX 41 N\TaAv o Al f‘g |
eX 0 B exsink

AleXt B -0 RO = -Ale ot BJ\YBJ
Aet + O = eXsink A:SA‘
A-osind - A= \onNxb= - cos ?(,‘
B): ..67(,8\“7( 6:‘_ €XS'\HX&.;,§1 (S‘DX’COSX)
D onC ka P :.-e’f‘cog)( - %’.‘. (SynX ‘COSX)
On Sost QUi 49 = ‘z}h“ﬂ,ﬂ) .
Done @ o = Cre*+Ca-eXcosX -2 (sinX “COSW

2 A . Py .
‘j ff ‘j ":(;(f('%"(’l — C C/CA‘)(; —_— %’I
PRI 4‘ RN | NP ORI f. c)?‘ %
T
V‘:! C‘l(u‘dy-»

U?‘:é\/uxaw-rw
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Qu. 3. Résoudre par Laplace. / Solve by Laplace t

ransform.
Vi+dy =t —1), y0)=o, y'(0) = 0.

SYE)-S Y(0)-Y'(0) +4(5 Y&s) - Yo))= e~ %

g
SEVS) +4y(e) - _e__g_
765) (§*445%) < e
Ves) = Q%’i’:)
S3(s+
Par frachion pokietde. . 4 = Ar % +—§-—
S O

1= AS(s+4) + Bist4)+ Cs2
L= AS244AS + BS+4B+CS
00 lounae L madrice thw AB.C

10 10 \ oo |-l A=
T A oo [N o 1 oy  psd
3 4 O |1 O 0 | /16 C'""‘CIZ

On a done
_ i +__L_.
7(s)= e”® (“‘(g‘g+ Ziig_z 16(s+4)

On hrouwe,  ounel 9“0"‘{

-} ¥ k-1) + |
ji(f)z u(%-l)(——ré——» =i

e —
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Qu. 4. Résoudre par Laplace. / Solve by Laplace transform.

I, 0<t<1,
Y +4y={ . y(0) =0, (0)=—1.

0, t>1,
9 (8= k-1, I
G(S) = _1.“ s
§ S

on  gou C%ALQ_ | _
S8 -8 V(o) - >/’(o)+<}ycs) !:%_5
STV 41 +4>’(€) 1= §~s

(s2+4)Y(S) = L 6 S *.’L

Q) = __L_\‘ Lo -4
V() SQH)S (21d)s  ($*14)
thelh.

) ASTB +C o S(AsHB) + ()= 1
( 4 (s*44) 3 AS4Bs+CS2 +4C =1
On oktiad fa mafrice

4L O 4o i, A=-4 }S )*4<]
I o o ]-l/q =" g2+4)s $*+4

O 4L ofo|mn| 4, ol o | => B=0 doneS 1

& 044 O 0 ||y c=Y

on aioﬁexdr done.

| —e7s + 1\ -4
Yes) “%A‘HS’-H) "3 ((Szf‘?) 18) 5314
Done tn L7

o
- £ T
/3@C> - ”‘L‘COS(&Q *;}L - ULt _’L)( ) cos (a( )+%J)

\\\\
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Qu. 5. Trouver les transformées de Laplace. / Find the Laplace
transforms.

(a)

b = wt-D) - 112 1 e ace )

-

L4t - @'5(% - %aw-i)?

(b)
.?Ha> (JQ gt )
= (ke -2(¢-T
F(k) E&*%)m yi dv
N sout M

' izmg 2(02(9)
Ll 1he™ - L4k + 5™k

=1 . |
e :




.v._.*._.—“__*___...__...__.m.w..‘“v—vh.___..._._....._._a_,.. ____w——__...-.__«_._—«M.—-ﬁ_.._,—*.‘.__.ﬁw_.«-__w.»_....“__

Qu. 6. Trouver h et bour approcher lintégrale ¢ 104 pres,
Find A and 7 to approximate the integral to 4 decimals,

? 2 (‘0'0‘)»\1 g |
/1 zlnzxdz, L 47 (5>

par la méthode des trapezes / by the composite trapezoidal rule -

b | B | | o n
/ J(z)dr = 32 [f(&“z'-ﬁ + f(l'i)J ~ g%(&)-
“ T =1 =1

/Q:xa X dr(

£ = axint+ X

57= Qnx+ o+

MOX oan 123 Unat3 =M
On saut gua p=2 e 41

done ha (a3 ) < 1674
-4 v
(b-o0h* .M <10 13
\'a N < 0,01654083%5
On st e nh ={-o
Nn = j___ = @01466‘;‘47—

0,016540&325
s neal
\h: 1 =1 =0 016373

n_ 6]
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Integration
fuu'dx=uv -f w'vdy

n+i
f"dx—i——-i-c n# -0

n+ 1
p— = +
fxdx Infd +
fe“‘d’x=-l-e°‘ + ¢
a
[smxdx— ~=COsX + ¢
fcosxdx=sinx+c

flanxdx = —Infcos x| + ¢

[colxd.z = Inlsing + ¢

fsccxdx=ln{sccx+lanxl+c
fcscxdx =lInfescx — cota] 4 ¢
f dx
2t gt
f dx - Ax+
- = ar¢ sin— + ¢
Va!—~ 2 a

X
) Gy
.I fv&":”‘z""‘”h a
!
|

fsm xde = dx—daindc 4 ¢

1 X
= rarcian - + ¢
a a

x
=sinh™! ~ 4 ¢
[41

fcos’xdxaéx+ésin2x+ ¢
ftanzxdx=mnx-x+ ¢
fcalz,tdx—‘— ~cotx — x + ¢
flnxdx=xlnx—x+ ¢
fe‘”‘sinbxdx

X

= -*,*-;—b—z-(asinbx—- beosbx) + ¢

fe“’ cos bx dx

ear
= TI—B;(acosbx + bsinbx) + ¢
a

Laplace Transform: General Formulas

~

Formoula

Name, Comments

L

89 = L) = f e de

fn) = LY Fsy)

Definition of Transform

Inverse Transform

Llaf(n + betn) = aEt s} + L g(n)

Lincarity

Lle*f(0] = Fis ~ a)
MNP ~a)) = e f ()

s-Shifting
(First Shifting Theorem)

') = 520 ~ £©)
£ = 220 - 510) ~ 1'0)
EYY = L) - 0y ~
S A )

1 1
4:{ fo ) dr} = =g

Differcntiation
of Function

Integration of Function

LU~ dut — a)} = e~ ™MF(5)
fﬂ“‘(a““‘]‘(&)} = f{t = a)uft — o)

-Shifting
(Second Shifting Thwrcm)

L)) = ~F(5)
! :e{—{fﬂ} = f F@dy

Diffesentiation of Transform

Integration of Transfom

t
> = ] ot = ryds

4
= [ 5~ Mgt ar
o

2 5) &= LNLE).-

Convolution

. 1
L (= T f oY

£ Periodic with Period g [

i sinxsiny = i[-—cosu + v) + cos(x il

cosxcosy = }lcoa G+ +costx - y))

sinxcosy = ilth’"’)‘%k sin{x ~ y))
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O RO
K .
W™ tn= 1,2, 1 . (e e
s LRSS M R [ (I B! z
3 | I
Vs WVt m e sin wr + wi cos wi)
U Vi s |
4 (@>0) 1*"Yla) TPt 59 Py (cus af — cos be)
! e ! L
H -la e W (sin ki cos kt - cos ke sinh k)
Sr— 1 5 I 5
[&] la) J Jeyrae Ts] 37 sin At sinh ks
T i=L2,-9 e G L I 1
(s — an ) [ TR T (sints ke = sin kr)

1 1
[ — &> V) —— ,k-x‘u: ¥ 1
(e~ a)* ') sy I (cosh &i ~ cos ke

1 1
[ *h e {8 o b
(s~ a)s — &) e ) {a~ b (e ) Vs ~a—Vg-g -—’——-,‘(cb'—- =ty
~ i 13 Bt 2 7“:
————— at
m @#8) @5 (ae™ — be™y t g~tasbia, {8~ b {

) " Vs+aVsi+th %X 2

2+ i " sin wt ! Julaty
iy o

P ey (tz
L cos e s ! L 4 T T

, | - ap Vg © 4+ 200

-=sinh at
£~ g Pl ! ‘ Vi [ k-

] P B k>0 &\ Y eyralat)
T cosh af .
2 -g? ™My uft — ay

H i ot _: Caad &t~ a}

Py i o ,

i—a w e Jo(2 VD)
"‘:“"‘TT;:—- € cos wl
{r — a) i - )

) 1 7 o= oos 2Vt
e ~5 (1 ~ cos wi) wt
Hs® + ) «* 1 1

e g —

1 1 ‘ e Vnk Sink AT
g ~5 {w — sin wr)
(st + Wty @ ~k\G > 0) k k¥

. ¢ o

i i (sin wr , " AV
e =5 (sin Wl ~ wtcoy w
(5 + Wif 2" 1

:m: =g~y (y =~ 0.5772)
§—a I
IV TEcRAT IN ~eme | TE e
CRATING  FAcCTaEy 1

ﬁ.(%ﬂ;.—%{:-)zf(z) — cx,,(j[(z)dr)

1 {6M ON ;
w(a %) o w(f )

FOR  Mxy)ds+ Nz,p)dy = .




