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Problem 1. Given the function [(x) := x3 + 2x2 + 10x - 20, four iterations ofthe e.wton method

wiII be applied to find the root of [(x), using ViO :::::2.714 as starting guess.

At the root value xroot,f(x) = O. The

linear approximation to [(xroot) from any

value x¡ reads as [(Xroot) = O = [(xa +
f'(Xi)tu ~ tu = -(t(Xi)jf'(Xa).

. .\"O'/(.\")'/' (x)y.\", ~ XIII
~\"= -(j (.\",)//'(.\",))

Therefore, the generation of a value Xnew

closer to Xroot than x¡ is comes

from Xnew = x, + /),X.

The corresponding flow diagrarn is set out

to the right:
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A chart showing the implementation results and a plot of the convergence -that is, [(Xi) versus

iteration i is set out next. The approxirnated value for Xroot can be taken a 1.37.

i x, f(x) f'(x,l ..'-.x

O 2,714<118 41.8803 42,96186 -0,97483
1 1,739592 8,712611 26,03692 ·0,33463
2 1,404967 0,770847 21,54167 -0,03578
3 1,369183 0,007912 21,10072 -0,00037
4 1,368808 8,59E-07
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Problem 5. The required order q of the quadrature is 3, so the nurnber of integration points, in

principIe, depends on the specific scherne one intends applying:

~ Newton-Cotes forrnulae with an even number oftenns n. Here q = n + 1; but this isjust the

same number as the degrees offreedom in this method, which corresponds to the nurnber of

integration points used {xd~. Hence one needs three integration points.

).- Newton-Cotes forrnulae with an odd number of terrns n. Here q = n; however, as the number

of degrees of freedorn is equal to n + 1 then one needs four integration points.



~ Gauss quadrature method. Here the nurnber of degrees of freedom (made IIp by both

integration points and weights) is given by 2n + 2, whereas the quadrature order is q = 2n +
1. Therefore, if q = 3 then we have that 4 = 2n + 2. But the number of integration 'points

is half the degree of freedom, or n + 1. Thus, dividing by two the previous equation we have

2 = n + 1 and conclude that the method requires two integration points.

Problem 6. a) In the Gaussian quadrature method the polynomial exactly integrated is of order 2n +
1. Hence, given n + 1 integration points, said order is given by 2(n + 1) - 1. In other words, the

polynomial exactly integrated is of order equal to twice the number of integration points rninus one.

b) For n = 2 then the order ofthe polynomial exactly integrated if of order IIp to and including 2n +
1 = 5. Therefore integrals ii and iii can be integrated exactly.



P~'f.j)T~~~~~
~

fCI)C"

(v= i

e
'")(0

~- D
- .: O/~2.

~

• t<>t- .1~J 4Z'lC~"'- j fe')::), iZ.'K an.el tI.u. ~ ~
o

9(u.le.,,~yW~: .1t: ~ Cf (')::D H <: te 'K1-') + f ('M.) ) ~ b .

f~~: 6~ ~=-[Cb-aJ31t;(f't1~]ff(L}lJ~ -[~.;z~]-o~o.
~

• FeYe- 1=- J e5'}(3f z~) ~?G,) fC1C)::: '50c!.+ Z/)C ~'.

o

1 Iv ~ (t(~)+- z f(~i- ') ++ ("¡Gz ')) .: .{,Vb.Z5 .

}?1Cttd ~~~ 1.45 ~~;: - [~2~ 1· :30jJ-~ d }J-:LJ~': -O¡bZ5.

T~ u- ~ ~ ~ -0.:1- ~ ~ ~ (2J'~'5~2J'5bZ5:o -o,77{~S).



___ "'--1
I
I
I
I-O--..+----+----+----t---r--

X0,25 o,50 ICpS- ~,O 6
'K"1 1cz '1C~ ~

o

íi) ~'J-~OVU- tM-~
~

fYl=Z .

h,.=Z R::2.,.

~

• Fo-L 1:; 1(<5')C~t-z'X)ee~.b ~('lC-}~'5!)c'S-t-2~~:

o

-r-
11.ttl. MQ~~) ~ ~ /~~) n..:: Z C~):> ~

C;f:- Q~ { z- 3; LUkh ú- it-LL ~ *itlQ..- ~~ ~t L2tA-

k~~!~
.A,

• ~&t:.- 1;:- J.141CcC1C w-e.- ~'.
o

I~ b- f( '<o) +- 4fl'X<) 4 f I'X,) ] -1-~ [f('(,) H-f (')(,)tf( 'K-c) 1o lO
r~



< ~

V~.¡td-0· i ¡C';h::\21<~)C:f+j)J',,~' L
00

{ .(

Ud~ ~ 1( fú;1; J (~\j) [ lC')1(3-f$'l('JJ1c ].,t'i:; 1
-1 6 -(

1: j (J'+J)[~~]"1 ~ [~~]Jc,t'j) :J > [~~H~J"3,bl?&
o ó

f f· C( 3 ~ 2 ~• V\..~0,5 (')(}"-..J I)c + 61)( • ~(~)~ 'j +-j

- .f (IX)

~(d )

o
')(0

lnt~ OVQ. J; IJ'!::" ~ [j C:jo)+4J(J')+ :1(:!,)J~O/ 1'5 = ~

Tb· 1 IV l.y· 1J .= 4'1 tj -1e- DI +5 =- '3/68 'f-

-h...~: l- ~ f"" C¡..t) l[-~'J.,nl Cf') ] , 0, ~ fl/e'\(): o
10

d III( LJ ')= O .


