MATH 544: METHODS OF APPLIED MATHEMATICS I1
First Midterm Exam
March 18, 2013; 8.40-10.30

QUESTIONS:
[30] 1. An initial value problem is given as
Upyp — Uge = 0;
wlz,z) = fz), wiz,z)=g(z)

where f(z) and g{x) are given function. Find condition(s) on f(z) and g(z)
so that the problem has solutions.
[30] 2. An initial and boundary value problem is given as

Uy — C gy =0, —~L<az<k t>0,
ug(0,8) = u,(L,8) =0, =0,
w(z,0) = f(@), wlw,0)=0, ~L<z<L

where f(z) is a given function. Find conditions on f(z) so that the problem

is well defined.
[30] 3. Find the curve(s) for which the functional

T = [ ——"1;" dv, y(0)=0, M)

have extrema if the point {a, b) vary along the liney =2 — 5

[30] 4. Find the extrema of the problem

6 [V de=0, y©-v'0) =0 ym=ym=0 @)

ff yide =1
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with



@ MLL’UW = J

Generol solubons
(ober. Foawd & ods arbitrasy

T kel Co ads s >
Uy, »l = Clx) T G lo) = WCCH
Uj;m%) = F;,, (7% ) — ny [o):.gf/:cl‘

amu:me\+G&¢/
colufives

? - X}’t 4 ﬂ{:x"t»

:7 F(/&X) %G[o);F(zﬂ)
%Fﬂu),@hkgu]

I .
%[&-@mhmewuzgu

=) ﬂ/(x) -7 64/ ) = ’z,ﬂ (x /

o {:XX - 7/5}}(
s ﬂ *h/LYS Coaﬁ«”ﬁy\ s }/)OF ‘)&JLD"})\J /ﬁ\_CL a/‘!ﬂ{e
IN prabim Aoen not ha e solufia,

. ﬂ /ﬂlfs Canﬂ.ﬂr{rm B Oa,ﬁ‘ls}r“d 5’3 ﬂicézfm

£ (x) = o)~ Glo)

=)
and G Gt s ((il[‘t Q/b}%r&y_

(4
)~ Clh)t Glx-t)

Ui = F(}__%ﬁ._/

",Lf/’ﬂ[m“ LJ;/ YWen ﬁ S [a/q pis

@



®

X (2l = Qn 5@5(’?\43} , qﬂi 7
5 A= T [ S Qact B, co5(Pact] [Cosa]

Jm%‘@@ eoad U (¥l = o 2 =2

N |
7 Bn cos{Anct) 5ux ] on
=i

Uﬁ}ﬁ,f([ =
LUl/lM | K3 | m
| uy)a) - ][5%'/ = Z B/) Ca’jﬁ;\/z(‘( (Q)
He>
L
WIJL‘ (BW“; '7;’5 IC(X) (555 D,y & sy Nl

Z/ .



. EkaML ot rUQMQUcn:

€q)- Hena

(o

T M GB,, [)/L,fﬁ pi) | (043r5¢

]

O r

2,
ik

find
=

Hene C4) AN um’ﬁ;% (oav, 04

¥

L

o S $U tor (dan) A

F( (o] = F?[) = O
[{{ {Il(({’/ - O

?w [x]  lond. P (o)

7
1 L &
A —~ ) M Ty Fio= f1

T — . ZML
7 f

/)/U,_[ i<

TZUZ a b pve (o1 GQi f7\m. s, ?A >4

(pAd.

SDL‘{-J\\M 6/!,:"& ’4’5( @ (}AJ’ @

@ Mot Qéfmv‘rj 1lq tdave

e

L

T’L

oy

©

!

—

"
77

x elo,t] e oo

(<) wnif.

o) The mf/v‘vé gud [5Y /)mﬂf &M A UAgS



’5)qu‘ii}ﬁjg Syme an doce T (le

(%) i H'i/g[ /g[b}:
3(%? -
l} E () =2
i) 2}; ‘“‘TL:‘"T —o el x=a
Jdy i g Mj
(
L (L \(H-jfl'_ﬁé‘ — = O
] T 0( (j \l*{y“q’
(= 3’(
S ;ylm I 4
7 { 1yt Y gt
Y
+ J;__,ﬁ——« =0
g (1
z ('L’ 7 7 if
gt ) b Gyt - g
by %”L?!“ =

‘ 7
31’4 x =14 1D /.5 ae (dnstal;



(

A
( ) Q_LH _ Y
99 ! Yy Ly
L / \/lHyfz
En T T "”ZW—-:” S
95 { ﬁ(/jl 3«“‘{’?’ j[{_yi}

¥ = [ od xza
al  w=a g‘(d:géc)::ausi
g nd jq !4%1 =AY
(
Yy ¥ o A
&f ¥ et - 5« ja = A

- a-3 = VED)

Sua Yo T
| o Cegrvr
Tm) Gaa/[g)/g(@/) f/Z,Q afe.(emmoéa f //ZQ Re:

3 e

ﬂ - f \/-LJX*XL
-

g XL = (O



g |

e a
L=yt ¢ yt
7
E’[L\ = zf(\‘j " _{{& ("‘l‘j‘( ) -
< dxt
w —
T
y g led Q\:)U'L‘?D

/éf (x) = Aeslx 4bsinltc FCou V' B sl x
AL(g(C Do CD«LML,ML-

—{5(5 %la) - A4C
y“[}) - Adpl = O
Ao C=d

/g(x): B ,,fm\/}??‘ 4 DJMH%SK

4 () =
ﬁ”[ﬂ) L fR Saira Dy Skt A 22
PET

T ﬁ\:t’)\r

B S +D Sy lp'an = O

(kT 2nn = p =1

ﬁ (x) = [hsm( nxl
m &

) ' h s
)EQ*LS f);qft(ﬁ%) &'(/“( = / =) fB I ( [:M":Z—x )z/Q\f(

o 0
foyinx < ‘Lw; m:»/ B-Z ﬂ . /
- [~ Siya¥ 2
7
A= nY

gy TR



