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(1)
SMRNWHRN NN AN Py (x) = f(x0), Pa(x1) = f'(x1), Po(x3) = f(x3)-v 72 P,(x) = ax? + bx + ¢ >
axé + bxy + ¢ = f(x,) x5 x 1] ra f(x0)
2ax; +b = f'(xy) = in matricial writing: [2x; 1 0f- [b] =|f"(x1)
ax? + bx, + ¢ = f(xy) x; x, 1] lc fxy)
A
:det A # 0 nIKR 970 MRNWHNN NI )N DO
xt xy 1 x2 Xo 1 2%, 1
detA =det|2x; 1 O0|=det| 2x; 1 0 =det[x2_x2 o —x =2x.(x, — %) —x2+x2 0
x2 x, 1 x2—x2 x,—x5 0 2 0 2o
(22 — x0) (2 + x¢) Xz + Xg
2%, (%, — xg) F X2 —x} —2x, * S x #
10xz o) 2 0 Xp#xomxs—x0#0 T Xy — X 1 2

(2)
NN TI08) P; D198 999 28218 DIDDI9 WY BN minmax-n mya 2NN 2 P vown %95 .[—1,1] onna wann ,f (x) = x* + 3x2nn

X; = cosS ( n) i=1,..,n:20n0[—1,1] yopa 328 DN UMWY 75550 INDNN PSR MTIPID T 1 I/ DN VNIV
T 3 1
. _ = —_-— b .
: COS (4) \/_, cos ( ) 7 0on T, (x) »vnw : Py (x) May
1 1 3 7 1 7
HH=3+3=0r(-5)=3=

x+1/V2 x-1/V2 _ 7 [Vex+1-V2x+1] _ 7
P () = [1/\/“+1/\/‘+ “1NZ-12 4[ ] g

:COS (g) = g cos (g) = 0, cos (5:) = —\/2—5 :0n T3 (x) »wnv : Py (x) May

Lo f(B) o ()it
fO =0, f(7)_f( 2) =i

45 (x—0)(x+v3/2) (x—0)(x—V3/2) _ 45 2x2+3x+2x%—V3x] _ 15, 2_15 3
Pp(x) =0 +3 16 (\/“/2 0)(v3/2+3/2) + (-v3/2-0)(-V3/2—v3/2)| ~ 16 3/2 ] =5 =

:COS (g) , COS (3?”) , COS (5?”) , COS (%ﬂ) :0n T, (x) >w v : P5(x) May

f (cos (E)) = 3.2892, f (cos (%ﬂ)) = 0.4607, f (cos (%n)) = 0.4607, f (cos (%I)) = 3.2892 =

P3 (x) = 3.2892 [Sx 3m 8x—-5m 8x—7m  8x-3m 8x—5m 8x—7t] + 04607 [Sx m 8x—5m 8x—7m , 8x-3m 8x-T 8x—77r] _
n—-51 Tn-7m 7n-3mw 7m-5m Tm-T T 3m— 57r 3n-7m 5n-3m 5m-m 5m-7m

3.2892(...
190 DMIPIONN TNX YD NAY XMWY 973 VLIV 2N NaN TIPAO>NYNNYN DIVINN THINRD MUYUN1NN INNY

n = 2;

i = 1:n;

x = cos(((2*i-1)*pi)/(2*n));

y = x.M+3.%(x.72) ;

[P1,R,S] = lagrangepoly(x,Vy);

P1

clear;

n = 3;

i = 1:n;

x = cos(((2*i-1)*pi)/(2*n));

y = x.M+3.%(x.72);

[P2,R,S] = lagrangepoly(x,Vy);
P2



clear;

n = 4;

i = 1:n;

x = cos (((2*i-1)*pi)/(2*n));
y = x.M+3.%(x.72) ;

[P3,R,S] = lagrangepoly(x,Vy);
P3

clear;

x1l = -1:0.001:1

E1 = [1, 0, 3, 0, -1.75];

E2 = [1, 0, -0.75, 0, 0];

E3 = [1, 0, -1, 0, 0.125];

plot (x1,polyval(El,x1),x1l,polyval (E2,x1l),x1l,polyval (E3,x1),x1,0);

legend('E1"', "E2','E3");

f1

£3

% attain
fl max =
f2 max =
f3 max =

fl max =

25

1.5+

0.5+

—E

—E3

@ (x)-abs (polyval (E1,x))
f2 = @ (x)-abs(polyval (E2,x))
@ (x) —abs (polyval (E3, %))

the maximum values:

abs (fl (fminbnd (f1,-1,1)))
abs (£2 (fminbnd (f2,-1,1)))
abs (£3 (fminbnd (£3,-1,1)))

©1.750000000000000

f2 max =

70.140624999758902

£3 max =

70.124999999994874
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(3)

: NN 39 yoP1a T (x) YWY IR NPPNN XXM [O, %] YOPA VOV MTIPI 6-2 f(X) = sinx NMYNNIOLIN NINNDY 1T

1 1 2i—1 \
E(a+b)+§(b—a)cos( T[),l=1,...,7’l

1( +b) = T 1 b ) = T
glath =g, Fb-a=g
o x;=24+Zcos==0.7720

8 ' 8 12
o Xx,= g+§cos% = 0.6703
o x3=C+ZcosZ =0.4943

8 ' 8 12
o x,=2+%cosZ=0.2910

8 8 12
o x5 = g+%cos%ﬂ = (0.1150
o X = Z 4+ Zcos2E =0.0133

8 8 12

: NV DON PO
e sin'(x) =cosx; sin''(x) = —sinx; sin"’(x) = —cosx; sin® (x) = sinx; sin® (x) = cosx; sin® (x) = —sinx
e Z=x0.7853
4
O 1. - _

Es < max, e (= )| < = sin 2 [T, (5 x) = 1128 x 1077

@)
(a)

:x € [1,2] N0 f(x) = x3 —x — 1 My

3—x—1=0=2x>=x+12g) = 3Yx+ 1: 000N MWK ®

1) 1<x<222<x+1<3=22<x+1=9gkx) <3

[¥2,¥3] € [1,2] = Im(g) < Dom(g)

1
2) |g'(0)l =
p=1[10-1-1]
roots (p)
ans =

1.324717957244745

3-3/(x+1)2

1

xef1,2] 332

-0.662358978622373 + 0.5622795120623011
-0.662358978622373 - 0.5622795120623011

r = 1.324717957244745
x =
err limit = 10.7-12

iter = 0

while

iter = iter +
x = (x+1).7¢(
xs (iter) = x
end

iter =

16
XS
.357208808297453
.324939363401885
.324719474534364
.324717967643087

i i |

((iter < 100) &&

1.5 # initial guess

1

1/3)

(abs (x-r)

.330860958801428
.324760011292703
.324718245448936
.324717959219877

< ===021<1

> err limit))

.325883774232348
.324725945226887
.324718011988197
.324717957619916
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1.324717957316008
1.324717957245234

1.324717957258282 1.324717957247317

x3—x—1=0=h(x) =x3—1:D0ONNNY P¥IDOR
: MOINN->N NN
1<x<2>1<x3<8=30<x3-1=g(x)<7
N0 &Y h(x),[1,2]-299m 85 [0,7]-w o
x = 1.5
iter = 0

while((iter < 30) && (abs(x-r)>err limit))
iter = iter + 1

x =x."3 -1
xs (iter) = x
end
XS =
1.0e+265 *

0.000000000000000
0.000000000000000
4.498561740550715

Inf

0.000000000000000
0.000000000000000

Inf
Inf

0.000000000000000
0.000000000000000

Inf

1 3 T
mw 199 ,Im(cos x)[og] = [E' 1]-1 Im(x)[og] = [0, g]-\v b [0, 5] YOPN DR NNPY 1) — DINN K¥M NNN : (X)) = x — cos x N2y

1) g(0) =cos0=1,g (g) = cos% =-=1Im(g) € Dom(g) in [O, g]

1
T2

2) |g'(0)| =Isinx| < B ~0886 <1

xGOE

x = pi/6
x =

0.523598775598299
iter = 0
f = @(x)x-cos (x)
r = fzero(f, [0,pi./3])
r =

0.739085133215161
err limit = 10.7-12

while((iter < 100) && (abs(x - r)

iter = iter + 1

2

> err limit))

X = cos (x)
xs (iter) = x

end

iter =
66

Xs =
0.866025403784439 0.647859344852457 0.797377468966026
0.698585599943777 0.765752603469936 0.720860947437835
0.751237755036498 0.730844606793628 0.744610893998621
0.735351649627466 0.741594895817272 0.737392200997288
0.740224453061040 0.738317194143353 0.739602208230285
0.738736726477177 0.739319779322409 0.738927052429599
0.739191609098758 0.739013405589741 0.739133447905185
0.739052586996160 0.739107056348340 0.739070365351324
0.739095080945292 0.739078432267912 0.739089647037241
0.739082092642781 0.739087181377875 0.739083753546568
0.739086062575817 0.739084507186324 0.739085554915571
0.739084849152626 0.739085324563071 0.739085004320893
0.739085220039884 0.739085074728980 0.739085172612154
0.739085106676871 0.739085151091671 0.739085121173328
0.739085141326684 0.739085127751141 0.739085136895790
0.739085130735844 0.739085134885258 0.739085132090163
0.739085133972973 0.739085132704689 0.739085133559020

.Y YOPI NPIPNON YNV P2 TINN ITP)

x—cosx =0 = g(x) = cosx : NDPNN PN

: MOIdNN NNDIN

.NDIONN MXTVINNY NI
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0.739085132983533 0.739085133371188 0.739085133110059
0.739085133285958 0.739085133167470 0.739085133247285
0.739085133193521 0.739085133229737 0.739085133205342
0.739085133221775 0.739085133210705 0.739085133218162
0.739085133213139 0.739085133216522 0.739085133214243

x—cosx =0=x=cosx = h(x) :=arccosx :NOINND NI PN o

NI NVP¥IVIND,X = arcos (x) By P71 NP My a1 .Dom(h)-195mwx Im(h) o9 arccos 0 = 1.57 > g : MOIINN-IN NNN

N2 NP Y9151 Hwnd [O, g] DINN Syn X g () NN DNPIY 1397 DX (V59N TIPN DX DOWH DYL PR) MITN 1000 >INN DI MOIINN

NOINN NN RS NN g(X) NN DINN2 YINY DXNPIY 111 DX TN ,NDONND NN

(b)
f(x) = x3 — x — 1 IPNaN MNAY NPEIVIN 190N 1IWN
1 10712 10712 10712
k=|g' (M) =l——— =019 k™= =———>=>n=log,———=15.58=>
lg"™) 33OADZ |,y 200 lxo-7| ~ |1.5-1.342] 8k [15-1342]
NN NINYA NYAP TY NEINY NPFIOIND 190N PITANTY ,NPSION 16-9 WATIY NI
: (x) = X — COS X MN’XPNAN Y NPNIVIND 190D 2N
|
: 10712 10712 10712
k=|g'(r)|=|-sinx|,= =0.67 = k™= =——>n=log,7m—— = 66.04 =
g x=0.739 8k
ST [xo—7l |Z_0-739| |Z_0-73"|
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(1w



