
"qasiy .'b 'text ,88-151 dwihnzna aygn iyeniyzepexzt - `"ryz ,'a xhqnq ,'a ren.miizry :ogand onf.qik aygnae xfr xneg lka ynzydl xzen.deey wlga zel`yd lk ewip .zel`yd lk lr zeprl yi (oeivd ly 50%) '` wlga.deey wlga zel`yd lk ewip .zel`yd 3 jezn 2 lr zeprl yi (oeivd ly 50%) 'a wlga.daeyz lk ahid wnpl yi!!dl`y lkl miixyt` zepexzt daxd yi - al miy '` wlghltk dxifgne a, x1, x2 mixtqnd zyely z` hlwk zlawn xy` Matlab -a divwpet aezk .1lxbhp`d ly jxrd z`
∫ β

α

e−2(x−x1)2

e−(x−x1)2 + ae−(x−x2)2
dx. β = max(x1, x2) + 4 -e , α = min(x1, x2)− 4 o`k

function [ z ] = mb1( a, x1, x2 )

alpha = min(x1,x2)-4;

beta = max(x1,x2)+4;

z = quad( @(x) exp(-2*(x-x1).^2)./(exp(-(x-x1).^2)+a*exp(-(x-x2).^2)) , alpha , beta);

endmly `ed N xy`k ,ǫ, N mixtqnd ipy z` hlwk zlawn xy` Matlab -a divwpet aezk .2mekqd ly jxrd z` hltk dxifgne ,iaeig
N
∑

i=0

ǫ sin
(

1

1 + ǫ2i2

)

function [ z ] = mb2( epsilon, N )

z = 0;

for i=0:N

z = z + sin(1/(1+epsilon^2*i^2));

end

z = z*epsilon;

end



divwpetd ly mitxb miriten dhnl .3
f(x) =

3x4 − 30x2 + 17x− 1

x2 + 2x− 6 + sin x.(oini) x ∈ [0, 1]-e (l`ny) x ∈ [−5, 5] mirhwa
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ly zeihixwd zeewpd zyely (ly y -de x -d zehpixe`ew) z` Mupad -a `ven ziid ji`.wei zextq 20-l earl yi ? f(x)

jk r, s mixhnxtd oia xywd z` `evnl Mupad -a oda ynzyn ziidy zeewtd z` aezk .4dvixhnly
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mikxrd x`y z` `ven ziid ji` ,df dxwna .r = −8s `ed yexd xywd . 1 invr jxr yi? dvixhnd ly miinvrd



ly jxe`d z` hltk dxifgne s xhnxtd z` hlwk zlawn xy` Matlab -a divwpet aezk .5zkxrn ly x oexztd xehwee
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function [ z ] = mb3( s )

A = [ 1 -8*s s ; 2 -3 7 ; 1 2 4 ];

b = [ 1 ; 2 ; 4 ];

x = A\b;

z = norm(x);

end



'a wlgdnewrd lr miewew mr leb ikd ghyd mr yleynd z` `evnl mivex .1.dhnl dritend x4 + 2x2 + y2 + xy − x = 5
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:ze`ad zelertd z` rval Matlab -a zeivwpet aezkl yi ok zeyrl ik`evnl ,g` iaeig iynn yxey wx el yiy y`xn mireiy mepilet ly minwnd ozpda (`).dfd yxeyd z`l` z`vnp (x, y) = (r cos θ, r sin θ) dewpdy jk r iaeig xtqn `evnl ,θ zief ozpda (a). x4 + 2x2 + y2 + xy − x = 5 dnewrddnewrd lr (x1, y1), (x2, y2), (x3, y3) zeewp yely `evnl ,θ1, θ2, θ3 zeief yely ozpda (b).dl` zeewp yelya miewew mr yleynd ly ghyd z` aygle ,mewd sirqa enkxifgdl jxev oi` ,ghyd z` hltk xifgze zeiefd zyely z` hlwk lawz divwpetd)(.zeewpd z` hltk.leb ikd ghyd mr ,mewd sirqa enk ,yleynd z` zepzepy zeieefd z` `evnl ()(`)
function [ a ] = posroot(v)

% find first positive root of the polynomial with coefficient vector v

rs=roots(v);

for i=1:length(rs)

if imag(rs(i))==0 && rs(i)>0

a=rs(i);

break

end

end (a)
function [ r ] = findr( t )

% find r such that (r cos(t), r sin(t)) is on x^4 + 2*x^2 + y^2 + x*y - x = 5

v=[cos(t)^4, 0, 2*cos(t)^2+sin(t)^2+cos(t)*sin(t), -cos(t), -5];

r=posroot(v);

end



(b)
function [ A ] = curvearea( ts )

% area A as a function of ts = (t1,t2,t3)

r1=findr(ts(1));

r2=findr(ts(2));

r3=findr(ts(3));

A=norm(cross( [r3*cos(t3)-r1*cos(t1), r3*sin(t3)-r1*sin(t1) ,0], ...

[r2*cos(t2)-r1*cos(t1), r2*sin(t2)-r1*sin(t1) ,0] ))/2;

end ,dnbel ,zeyrl yi ilniqwn `ed ghyd oxeary zeieefd z` `evnl ()
[a,b]=fminsearch(@(x) -curvearea(x), [pi/6, 2*pi/3, 4*pi/3])hlt milawn
a = 1.0959 2.6780 5.0398

b = -3.9937 :xzeia dlebd dleynd ly dpenz dpd
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xy`k |d− r| zeidl xben (x− a)2 + (y− b)2 = r2 lbrndn P = (p1, p2) dewp ly wgxnd .2.d =
√

(p1 − a)2 + (p2 − b)2 ,lbrnd fkxnn dewpd ly wgxnd `ed ddniyxe ,a, b, r ,lbrn ly mixhnxtd z` hlwk zlawn xy` Mupad -a dxevext aezk (`)wgxnd z`e ilniqwnd wgxnd z` ,ilnipind wgxnd z` hltk dxifgne ,zeewp ly.lbrndn dniyxa dewp ly rvennd-ewp ly dniyx ,milbrn ly dniyx hlwk zlawn xy` Mupad -a dxevext aezk (a)g` zegtln mdly wgxndy zeewpd ly dniyx hltk dxifgne ,D iaeig xtqne ,ze.D deey e` zegt `ed milbrnd



(`)

witqn gg yiy r milbrnd lr lr uexl dewp lkl .zeewpd lk lr uexl :oeirxd (a).hltd didzy dniyxl dewpd z` siqedl ok m`e ,dewpl "aexw"



-e U1(x) = 2x ,U0(x) = 1 ii lr mixben ,n = 0, 1, 2, . . . ,Un(x) minepiletd .3
Un+1(x) = 2xUn(x)− Un−1(x) , n ≥ 1.x ∈ [−1, 1] rhwd lr U20(x) ly sxbd z` Mupad -a xiivn ziid ji` xaqd (`).x ∈ [−1, 1] rhwd lr U20(x) ly sxbd z` Matlab -a xiivn ziid ji` xaqd (a):dkk `vei U20(x) ly sxbd (b)
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-l deey `ed miawer miyxey ly bef lk oia sxbl lrn/zgzn ghydy mipreh? Matlab -a e` ,Mupad -a e` ,ef dprh zn`n ziid



(`)

ii lr divwpet xibdl (a)
function [ c ] = u20( x )

a=ones(size(x));

b=2*x;

for i=2:20

c=2*x.*b-a;

a=b;

b=c;

end

end zeyrle
x=-1:0.01:1;

plot(x,u20(x))ipy oia sxbl zgzn ghyd z` ixnep ote`a aygl heyt `id xzeia dheytd zeni`d (b)zeyrl dnbel .miawer miyxey




