

"qasiy .'b 'text ,88-151 dwihnzna aygn iyeniyzepexzt - `"ryz ,'a xhqnq ,'` 
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 '` wlgz` hltk dxifgne v = (v1, v2, . . . , vn) xehwee hlwk zlawn xy` Matlab -a divwpet aezk .1miaikx mr n− 4 jxe` lra w xehweed
wi =

1

5
(vi + vi+1 + vi+2 + vi+3 + vi+4) , i = 1, 2, . . . n− 4

function w=q1(v)

n=length(v);

w=zeros(1,n-4);

for i=1:(n-4)

w(i) = 1/5*(v(i)+v(i+1)+v(i+2)+v(i+3)+v(i+4));

enddxifgne v = [v[1], v[2], . . . , v[n]] dniyx hlwk zlawn xy` Mupad -a dxe
vext aezk .2miaikx mr n− 4 jxe` zlra w dniyxd z` hltk
w[i] =

1

5
(v[i] + v[i+ 1] + v[i+ 2] + v[i+ 3] + v[i+ 4]) , i = 1, 2, . . . n− 4

q2:=proc(v)

local i,w,n;

begin

n:=nops(v);

w:=[0$(n-4)];

for i from 1 to n-4 do

w[i]:=1/5*(v[i]+v[i+1]+v[i+2]+v[i+3]+v[i+4]);

end_for;

return(w);

end_proc



zeivwpetd izy ly mitxb miriten dhnl .3
f(x) =

x4 + 3x

x2 + 2
, g(x) = 5 cos

x
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`evnl Matlab -a ze
ewt aezk.mitxbd ipy ly jezigd ze
ewp izy (ly x -d zehpi
xe`ew) z` (`).mitxbd ipy i
i lr meqgd ghyd z` (a).jezigd ze
ewp izy oia megza mitxbd ipy oia le
b ikd ikp`d wgxnd z` (b):oldl
k divwpet oikp okl .g − f yxtda jxev wx yi mitirqd lkl
function y = q3(x)

y = 5*cos(x/2) - (x.^4+3*x)./(x.^2+2)

end aezkp jk xg`e
a=fzero(@q3,-2) (`)
b=fzero(@q3,2)

A=quad(@q3,a,b) (a)
[c d]=fminsearch(@(x) -q3(x), -0.5) (b).miytgny wgxnd `ed −d`evnl witqn .Mupad -a zn
ewd dl`yd z` xeztl zeihpeelxd ze
ewtd z` aezk .4.ihilp` ote`a jezigd ze
ewp z` `evnl ozip `l ,zeixnep zeaeyz!ze
ewp iz
xed `l df lr .op d
ewta mkg yeniya jxev yi



z` aygi xy` Matlab -a divwpet aezk .5
f(p) =

∫ ∫

D
e−x2

−y2 dxdy(.iaeig 
inz `ed p o`k) .{(x, y)|x > 0, y > 0, x+ y < p} yleynd `ed D megzd xy`k.{(x, y)|0 ≤ x ≤ p, 0 ≤ y ≤ p} oalnd jeza `vnpy ,yleyn `ed megzd
function [ z] = q5(p)

z = dblquad( @(x,y) exp(-x.^2-y^2).*(x+y<p), 0,p,0,p);

end



'a wlg-invrd mikxrd zrax` ly mitxb (mixiv mze` lr) xiivl Matlab -a ynzyn ziid ji` (`) .1dvixhnd ly mi
A(s) =











−s 2s+ 9 3 s
2s+ 9 −s s 1

3 s −s 2s+ 9
s 1 2s+ 9 −s









? s ly zeivwpetk:s ly zeivwpetk A(s) dvixhnd ly miinvrd mikxrd ly mitxb miriten dhnl (a)
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eigenvalues of A(s) as a function of s

le
bd ikd r"rd ly sxbd oia meqgd ghyd z` `evnl Matlab -a ynzyn ziid ji`el
eba iyilyd r"rd ly sxbd oia meqgd ghyd z`e ,el
eba ipyd r"rd ly sxbd oiae? ohw ikd r"rd ly sxbdeipyd r"rd oia yxtdd exeary s ly jxrd z` `evnl Matlab -a ynzyn ziid ji` (b)? ohw ikd `ed el
eba iyilyd r"rde el
ebaiziyr ip` .mikx
 daxd oaenk yi (`)
figure(1)

hold on

for s=-12:0.01:4

A = [ -s 2*s+9 3 s

2*s+9 -s s 1

3 s -s 2*s+9

s 1 2*s+9 -s];

v=eig(A);

plot(s,v(1),’.’,’Markersize’,1)

plot(s,v(2),’.’,’Markersize’,1)

plot(s,v(3),’.’,’Markersize’,1)

plot(s,v(4),’.’,’Markersize’,1)

end



xzei dti dpenz izivx la` ,jixv `l .ze
ewpd l
eb lr hley Markersize divte`d!oganl:ipyd r"rde le
b ikd r"rd oia yxtdd z` zaygn xy` divwpet aezkp (a)
function z=qb1b(s)

A = [ -s 2*s+9 3 s

2*s+9 -s s 1

3 s -s 2*s+9

s 1 2*s+9 -s ];

v=eig(A);

z=v(4)-v(3);

end`l fzero -y `id dirad .v(4)-v(3) df mivexy dn okle ,dler x
qa mi`vei mir"rdly 
gein jxr `edy dfi`l s -l ribn wx) ziaeig 
inz `id divwpetd ik df lr 
aerzeyrl yi jezigd ze
ewp z` `evnl .(lebir z`iby llba ,aygna lawl ozip `ly smivex epiid ghyd z` `evnl .b=fminsearch(@qb1b,-2) -e a=fminsearch(@qb1b,-3)`le ,xlwq lr 
aer wx qb1b -y llba 
aer `l df la` A=quad(@qb1b,a,b) zeyrl-l bx
yl yi !!xehwee
function z=qb1b(S)

z=zeros(size(S));

for i=1:size(S,1)

for j=1:size(S,2)

s = S(i,j);

A = [ -s 2*s+9 3 s

2*s+9 -s s 1

3 s -s 2*s+9

s 1 2*s+9 -s ];

v=eig(A);

z(i,j)=v(4)-v(3);

end

end

end . v(4)-v(3) mewna v(2)-v(1) wx xa
 eze` ynn ipyd ghyl
s -l zeivte` izy yiy sxba mi`ex . v(4)-v(3) mewna v(3)-v(2) mr wx divwpet dze` (b)ly dl` mikxr ipy wei
ay `vei `wee
 .−3 -l axew ipyde −9 -l aexw 
g` ,mi`znd,[a b]=fminsearch(@qb1b,-3) :zeihpeelxd ze
ewtd .2 jxra ilnipin yxtd mipzep s(. qb1b.m -a jixvy iepiyd ixg`) .[a b]=fminsearch(@qb1b,-9)ze
ewtd z` izazk Mupad -a (`) .2
qq1:=plot::Implicit2d( c*(1+y)*cos(y)=1+y^2, c=-30..30, y=-30..30);

qq2:=plot::Function2d(c, c=-30..30);

qq3:=plot::Function2d(-c, c=-30..30);

plot(qq1,qq2,qq3) :dfd sxbd z` izlawe
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.dl`d ze
ewtd z` xaqdlk z` hltk xifgne c dpzynd ly jxr hlwk lawn xy` Matlab -a divwpet aezk (a)d`eeynd ly y zepexztd
c(1 + y) cos y = 1 + y2,miytgn y ly mikxr dnk jxra ,oezp c lkl ,hilgdl m
ewd sirqa sxba xfrdl yi.divwpetd z` zepal df jnq lre ,mi`vnp md dti` jxraei
i lr zx
bend dnewrde y = −c sxbd ,y = c sxbd :miaikx 3 mr xei` ly diipa dt yi (`)ozip c ly divwpetk zx
ben y mipey`xd ipyae zeid .c(1 + y) cos y = 1+ y2 d`eeynd

plot::Implicit2d d
ewtl jxev yi iyilya la` .plot::Function2d d
ewta ynzydl.y -a mbe c -a mb minegz zzlemd ,zepexzt ly y
g bef 
lepe l
b c xy`k .mixwnd lka 
aery edyn `evnl dyw (a)e` zegt l
b zepexztd xtqny al miyl yi .ipydn 
g` li
adl dywe miaexw 
e`nxhnxtd ly hlgend jxrd mr ix`ipil ote`a l
b zepexztd xtqn xnelk - |c| enk xzeiz` uilnn `wee
 ip` dt okl .−|c| ≤ y ≤ |c| megza xzei e` zegt md zepexztd .c,−|c| − 1 ≤ y ≤ |c| + 1 megza y ly mikxr daxd zgwl heyt - `ad "qb"d oexztd.milawny mipeyd zepexztd lk z` `ivedle ,dl` ze
ewpn fzero ligzdl
function w=qb2(c)

% solve starting at many different points, put the answers in the vector z

z=[];

for x=(-abs(c)-1):0.1:(abs(c)+1)

z=[z,fzero(@(y) c*(1+y)*cos(y) - 1-y^2, x)];

end

% extract the distinct solutions, put them in the vector w

w=[];

for i=1:length(z)

t=1;

for j=1:length(w)

if abs(z(i)-w(j))<1e-10

t=0;



end

end

if t==1

w=[w,z(i)];

end

end :c = 20 xear zepexztd z` ozp qb2(20) zaizk :iziyry dlrtd ly dnbe

−10.3774 −16.2277 −15.0835 −8.3562 −4.4080
−1.8353 −0.8652 1.5056 4.9273 7.5100
11.5613 13.4560 18.3382 19.2578.x oezp xtqnl aexw ikd N dpkn mr xayd z` z`ven dhnl rat(N ,x) dxe
vextd (`) .3?d
igid daeyzd z` zpzep 
inz `id m`d .z
aer `id ji` xaqd

rat:=proc(N,x)

local f;

begin

f:=floor(N*x);

if N*x-f<1/2 then

return(f/N);

else

return((f+1)/N);

end_if;

end_procikd N -l deey e` ohw dpkn mr xayd z` z`ven dhnl bestrat(N ,x) dxe
vextd (a)-n uexl d`leld z` liabdl ozip dnl .z
aer `id ji` xaqd .x oezp xtqnl aexw?( N 
r 1 -n mewna) N 
r floor(N/2)

bestrat:=proc(N,x)

local i,d,dnew,app,appnew;

begin;

d:=1;

for i from 1 to N do

appnew:=rat(i,x);

dnew:=abs(appnew-x);

if dnew<d then

d:=dnew;

app:=appnew;

end_if;

end_for;

return(app);

end_proc



.bestrat(N ,x) 6=bestrat(N -1,x) m` x -l aeh dpkn `ed N > 1 mlyy mixne` ,x ozpda (b)
r x oezp xtqn ly aeh dpkn lk `evnl ze
ewt aezk (.aeh dpkn 
inz `ed N = 1)dpkn `ven denom d
ewtd :dxrd .mixzein miaeyig `ll ok zeyrl zeqpl yi .1000.xay ly-y jk f mly miiw x xtqn lkl (`)
f

N
≤ x ≤

f + 1

Nz` z`ven dpezpd dxe
vextd .f+1

N
e` f

N
e` `ed x -l aexw ikd N dpkn mr xaydrvn`a ynn `vnp x -e d
ina .f+1

N
e` f

N
,x -l aexw xzei dn w
eae f = floor(xN).ztqep zixyt` daeyz yi df dxwna - f+1

N
dxifgn dxe
vextdmr aeh ikd aexiwd z` z`ven ,N -l 1 oia ixyt` dpkn lk lr dvx z`fd dxe
vextd (a)zxney dxe
vextd ,ok m` .m
ew aexiw lkn x -l aexw xzei df m`d w
eae ,df dpknozip ik N 
r i = floor(N/2) -n uexl d`leld z` mvnvl ozip .y
gd aexiwd z`i
i lr heyt - N 
r N/2 -n dpkn mr xayk N/2 
r 1 -n dpkn mr xay lk aezkl.2 ly dni`zn dwfg i
i lr dhnle dlrnl ltke` bestrat(N, x) = bestrat(N − 1, x) m`d ,1000 
r 2 -n N lkl ,we
al mileki epiid (b)

bestrat(N, x) -l mi`xew epgp`y mrt lk ik ,mixzein miaeyig daxd yex
i df la` .`ldxe
vextd lr xiyi ote`a qqazdl si
r okl .N 
r N
2
-n i lkl rat(i, x) z` aygn df:dnbe
l .rat

qb3:=proc(x)

local dens,i,d,dnew;

begin;

dens:=1;

d:=abs(x-rat(1,x));

for i from 2 to 1000 do

dnew:=abs(x-rat(i,x));

if dnew<d then

dens:=dens,i;

d:=dnew;

end_if;

end_for;

return([dens]);

end_proc


