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~ Queston 1: Tour uses of waler:

1) Thermal power ststions Use weler 4o cool
_ down -&Eimbama\_s_ysb:rmqﬁbcwer qenera-

ton and thus to avoid overhesting. They ke
__ water from a neighboring body ond then-they
~ release it st o higher temperature. We can
apply numerie| tedhnigques 1o study if there

IS risk thot -the oul:flow o-F the <fsheons

_ (hested waler) reaches the inteke | becouse
_ “his could lead o o astustrophe '
| J_Ppia_l_alg__ -
2) Imakes for‘wafer in rivers are designed o
~ toxe the'best” layers of waler;ie, dhe
volumes that ae \ess polluted. “We eanopft

. niZe e desiqn -H\roq_c_gh nuMmMer e -l;:dmi_grues

i
- iq . .
such thst this gbﬁcﬁve IS Qccomsp ished.

3 Meroury 'n SFBay: the bay is polluled
by tbaes ‘of mercury inthe walerand-thess
_diments. We can use numerics) t@n_n_'qggs; i
Jo assess where the mercury from the sedi
_ ments go when there are dredging opera
- +tons in the bay.

4) Density corrents are_underflows thatean
~ Afenspert ‘contaminents for very long disfancss.
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We can use numerical -_L-echnique_s 1o determi
ne exac'.c\y +he interface between ?Bl'b/
and -ﬁ'esV\ weter in the -SFBey-Tkus,we
can‘m-[er condusions about -‘:ke‘bransprt
of pollutents in the bay .

1n D; @ Problemn: evaluste risk of colle?gQ of
?owe\r ‘::\em-bs; in 2D
\5 Egrua_.{-‘\on: éd\/ec:\-‘\or\/di—ﬁ%g on (he.;{—e%n)
C) Solution: -E\nr\:& d‘\f{@’eﬂoe& \A/’rbh ceterad
method for O\i-Ffu_siom
In 2): o) Broblem: evalvate best layers in =
reSeyvoir jn 3D

Q'ngva—\-{on: adve chon d,i—]ﬁfusion (heast egrvx.)
© Solution f"\ﬁrﬁﬂ du res with centered

method for diffusion _
Tn 3: a} Roblem: evaluste meralry distrnbution

n the ST Bé)/ in 3D .
\on- ad Ve Chon /d«{{;s {ON Ck_ea‘{“ egrn)

N
% Solobon. \Qnrke Ct\ﬂ%rencg&‘ it centered
method for diffusion .

T 4;-. O}‘FVOJD\QJ’Y\'. ovaluate dengi‘ty distribution
inthe SF Bay in 2D,

b %‘Hon . advechton /A&—Fﬁ;s. on

C lution: —Qm’rkfi Ai ]Q&,renoes with centered

melrod for difﬁ)&(@l/\,
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Question 2: Bisection of-a general, implicit
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The rstionde behind this is thst the four
cases we saw in cass (A1,_h2,, B1 and E},
can be reduced t© two if we considerthe

roduct between the \alues of the func-
tion evaluated at xMiN and FR. I-f the
product is rfaosiﬁve,'l:hen we need o UP-

dste XMLN; i-f it is neqative, we need o
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Question 3 e -
. i* ——dcu Lb_,\ B
o . 7@0_ -i;él {}1 >
Wi =W Ui =W _ . .
= d =3 - K Uy baccwnd

= ud"\"\ _d @ u_d+_1__ -

g (1 ) =y -

_7\1. Q_i_ N
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FS ince,KJngosh ve and "LIS 'posrt:l ve ,

A%H— _is__a\wavs decreas) nq -Funcboh

hen, it is stable sl the time .

_ Acwracy will depend on the \alve o-F h.
For k=4 ,ALQ—-’\ h of the order of 0.05

gives 3 ccurate ‘sdutions . - -
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Order of convergenc n the <olutian OF
an a\ﬂe\oreic '\m.\>\i et e&uaHolq '\r\c).i cstes ‘l:':{/»e
“SP-QQJZP] at which e SUcCCcession o—f values
‘(e‘F\(eSer\JC'\ﬂg the 'd',@(é‘\rf\/e C?rooess erfFroaoheS

diles the wte of convergence, k 1< the

Hexstion number, And x; the root.

Con\lezrgemee O-f— ODEs ! 1 ODES, we ge‘?/

et a solution 1s Oor\VexBe,n't 1—? vk is ‘close 1o
the “true’ solution when Ax and It afn?roao’n

zoro. Tlease recall- | -
pisuehization [ ebaic
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Question D 7/
Ex?er\ding 'm’iéylorsexiec sty

L) = W) + W) (e -t) 4w (e ES)
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%\SSUM'\YB‘U/\S\? \u"(—t«)\( C\ Cbounc\QCD , we
find

\e_rror‘%rw”d \ \<Q\ 'k’z‘ , which is firstorder
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&luestion 8
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