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1. Arqik� ja perigr�youme to sÔsthma sto opoÐo trèxame ta peir�mata mac:
To sÔsthma mac eÐqe to leitourgikì Linux/Debian Lenny kai o epexergast c
tou  tan ènac Intel Core Duo T2300 sta 1, 66GHz. EÐqame mÐa ierarqeÐa
mn mhc dÔo epipèdwn me to pr¸to epÐpedo na apoteleÐte apì dÔo krufèc
mn mec, h mÐa gia data (L1 D-Cache) kai h �llh gia inst. (L1 D-Cache)
kai oi dÔo twn 32KBytes kai me ta akìlouja qarakthristik�: 8 way set-
associative, 64-byte line size. H kÔria mn mh (L2 Cache) mac eÐqe mègejoc
2048KBytes kai akrib¸c ta Ðdia qarakthristik� me tic krufèc. 'Oson afor�
to logismikì sto opoÐo ektelèsthkan ta progr�mmata mac  tan h Matlab
7.6.0(R2008a). Na shmeiwjeÐ ìti h anafor� ègine se LATEX.

2. (aþ) Sto er¸thma autì fti�xame mÐa bohjhtik  sun�rthsh .m
(y = my horner( A, x )) h opoÐa san eÐsodo paÐrnei touc suntelestèc
thc dunamomorf c kaj¸c kai to kat�llhlo x kai epistrèfei thn tim 
tou poluwnÔmou me th bo jeia tou algorÐjmou Horner. H sun�rthsh
aut  ulopoi jhke ètsi ¸ste na k�je edi�meso apotèlesma tou Horner
na apojhkeetai pr¸ta, ètsi ¸ste na mhn qrhsimopoi tai h arijmhtik 
ektetamènhc akrÐbeiac (80 bits) tou Pentium.

O k¸dikac parousi�zetai parak�tw (my horner.m):

function y = my_horner( A, x )

%horner( A, x ): Sinartisi stin opoia dinoume san eisodous tous sintelestes

% enos poluonimou se ena dianusma A kai mia timi x kai i

% my_horner epistrefei tin timi tou polionimou. Na tonisoume

% oti sto A(1) tha prepei na vrisketai o sintelestis

% a_(n-1)kai sto A(n) o a_0

n = length(A);

y = A(1);

single(y);

for i = 2:1:n

y = single(y * x);

y = single(y + A(i));

end

end
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Sto shmeÐo autì kaloÔmaste na apodeÐxoume thn pÐsw eust�jeia tou
Horner.
Gia eukolÐa parajètoume ton Horner ìpwc akrib¸c eÐnai:

sn = an

fork = n− 1 : −1 : 0
sk = x ∗ sk+1 + ak

end

Oi upologismènec timèc sto montèlo arijmhtik c kinht c upodiastol c
eÐnai:
sn−1 = (x ∗ sn < 1 > +an−1) < 1 >

= x ∗ an < 2 > +an−1 < 1 > sn−2 = (x ∗ sn−1 < 1 > +an−2) < 1 >
...

s0 = a0 < 1 > a1 ∗ x < 3 > +...an−1 ∗ xn−1 < 2n− 1 > +an ∗ xn < 2n >
= (1 + θ1) ∗ a0 + ...(1 + θ2n) ∗ an ∗ xn

�ra
s0 = fprog(a0, ..., an, x)

= f(a0(1 + θ1), ..., an(1 + θ2n), x)

pr�gma pou apodeiknÔei thn pÐsw eust�jeia tou Horner.

(bþ) Sto er¸thma autì klhj kame na fti�xoume mÐa sun�rthsh h opoÐa na
upologÐzei ton deÐkth kat�stashc twn dÔo dojèntwn sunart sewn, twn
poluwnÔmwn Willkinson kai Grcar kaj¸c kai twn dÔo problhm�twn
pollaplasiasmoÔ mhtr¸ou me di�nusma.Apì thn jewrÐa gnwrÐzoume ìti
ton deÐkth kat�stashc

i. mÐac sun�rthshc mac ton epistrèfei h lush tou tÔpou x∗f ′(x)/f(x)

ii. enìc poluwnÔmou h Σ(|aj∗xj|/|p(x)|) ìtan to x prìkeitai gia k�poia
tuqaÐa tim  thc sun�rthshc kai h (1/(x ∗ p′(x))) ∗ Σ|aj ∗ xj| ìtan
to x prìkeitai gia rÐza thc sun�rthshc (Kai sta dÔo gia j = 1 : 1 :
n− 1).

iii. enìc mhtr¸ou W (Vandermonde) mporeÐ èukola na brejeÐ apì thn
cond(W ) thc Matlab.

O k¸dikac pou gr�fthke  tan o akìloujwc (my cond.m):

function condition = my_cond( what, x )

%my_cond( what, x ): Sinartisi pou epistrefei tin deikti katastasi ton 6

% provlimaton pou perigrafontai apo tin ekfonisi. An

% thesete what = 1 tote epistrefete o deiktis

% katastaseis tis f1 gia to analogo x pou thesate an

% valete what = 2 tis f2, what = 3 tis Willkinson, what

% = 4 tis Grcar, kai outo kathekseis... mexri to 6.

if what==1

f1 = ( 1 - cos( x ) ) / x^2;

%i paragogos tou f1 einai i f1_par
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f1_par = ( x * sin( x ) - 2 * ( 1 - cos( x ) ) ) / x^3;

condition=abs( x * f1_par / f1 );

elseif what==2

f2 = 2 * ( sin( x / 2 ) )^2 / x^2;

%i paragogos tou f2 einai i f2_par

f2_par = ( 2 * sin ( x / 2 ) * cos( x / 2 ) * x - 4 * ( sin( x / 2 ) )^2 ) / x^3;

condition= abs(x * f2_par / f2);

elseif what==3

n = 13;

p_willkinson = poly( 1:n-1 );

if is_root(p_willkinson,x)==1

p_par_willkinson = polyder( p_willkinson );

condition = 0;

for i = 1:1:n-1

condition = condition + abs(p_willkinson(i) * x^i);

end

condition = condition / abs( x * polyval(p_par_willkinson, x) );

else

condition = 0;

p_willkinson_x_abs = abs( polyval( p_willkinson, x ) );

for i = 1:1:n

condition = condition + abs(p_willkinson(i) * x^i) / p_willkinson_x_abs;

end

end

elseif what==4

n = 13;

p_grcar = poly(eig(gallery(’grcar’,12)));

if is_root(p_grcar,x)==1

p_par_grcar = polyder( p_grcar );

condition = 0;

for i = 1:1:n-1

condition = condition + abs(p_grcar(i) * x^i);

end

condition = condition / abs( x * polyval(p_par_grcar, x) );

else

condition = 0;

p_grcar_x_abs = abs( polyval( p_grcar, x ) );

for i = 1:1:n

condition = condition + abs(p_grcar(i) * x^i) / p_grcar_x_abs;

end

end

elseif what==5

W=[ones(9,1),x’,(x.^2)’,(x.^3)’,(x.^4)’,(x.^5)’,(x.^6)’,(x.^7)’,(x.^8)’];

condition=cond(W);

elseif what==6

W=[ones(9,1),x’,(x.^2)’,(x.^3)’,(x.^4)’,(x.^5)’,(x.^6)’,(x.^7)’,(x.^8)’];

condition=cond(W);

else

’I timi tou what den itan orthi. Gia tin akriveia:’

help my_cond

end

end

(is root.m)

function y = is_root(A,x)

%is_root(A,x): i is_root pairnei san orismata tous sintelestes enos

% polionimou(A) kai kapoio x kai epistrefei 1 an to x einai

% riza tou polionimou i 0 an den einai.

y=0;

B=single(roots(A));

n =length(B);

for i = 1:1:n

if B(i)==x
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y=1;

end

end

end

O upologismìc tou deÐkth kat�stashc gÐnetai me dipl  akrÐbeia giati h
Matlab san proepilog  thc ektelèi thc pr�xeic me dipl  akrÐbeia ektìc
kai an k�poia pr�xh dhlwjeÐ single() pr�gma to opoÐo den gÐnetai ston
k¸dika mac.

(gþ) Sto er¸thma autì mac zht jhke na gr�youme sun�rthseic oi opoÐec na
upologÐzoun tic timèc twn f1, f2, Willkinson, Grcar,mtimes se mon 
kai dipl  akrÐbeia. Gia to lìgw autì k�name tic akìloujec treÐc su-
nart seic:

(my val f.m):

function y=my_val_f(what,x,p)

%my_val_f(what,x,p): Sinartisi pou epistrefei tin timi ton sinartiseon f1,

% f2 pou perigrafontai apo tin ekfonisi. An thesete

% what = 1

% tote epistrefete i timi tis f1 gia to analogo x pou

% thesate, eno an valete

% what = 2

% tis f2.

% To p afora tin percission an p = 1 tote tha einai monis

% kai an p = 2 diplis

if p==2

if what==1

y = ( 1 - cos( x ) ) / x^2;

elseif what==2

y = 2 * ( sin( x / 2 ) )^2 / x^2;

else

’I timi tou what den itan orthi. Gia tin akriveia:’

help my_val_p

end

elseif p==1

if what==1

y = single(( 1 - cos( x ) ) / x^2);

elseif what==2

y = single(2 * ( sin( x / 2 ) )^2 / x^2);

else

’I timi tou what den itan orthi. Gia tin akriveia:’

help my_val_p

end

else

’I timi tou p den itan orthi. Gia tin akriveia:’

help my_val_p

end

end

(my val p.m):

function y=my_val_p(what,x,p)

%my_val_p(what,x,p): Sinartisi pou epistrefei tin timi ton polionimon

% Willkinson, Grcar pou perigrafontai apo tin ekfonisi.

% An thesete

% what = 1

% tote epistrefete i timi tou protou gia to analogo x pou

% thesate, eno an valete

% what = 2

% tou Grcar.
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% To p afora tin percission an p = 1 tote tha einai monis

% kai an p = 2 diplis

if p==2

if what==1

y=polyval(poly(1:12),x);

elseif what==2

y = polyval(poly(eig(gallery(’grcar’,12))),x);

else

’I timi tou what den itan orthi. Gia tin akriveia:’

help my_val_p

end

elseif p==1

if what==1

y=my_horner(poly(1:12),x);

elseif what==2

y = my_horner(poly(eig(gallery(’grcar’,12))),x);

else

’I timi tou what den itan orthi. Gia tin akriveia:’

help my_val_p

end

else

’I timi tou p den itan orthi. Gia tin akriveia:’

help my_val_p

end

end

(my val W.m):

function y=my_val_W(x,p,b)

%my_val_W(x,p,b): Sinartisi pou epistrefei tin timi mtimes(W,b) gia

% ta analoga x kai b

% To p afora tin percission an p = 1 tote tha einai monis

% kai an p = 2 diplis

if p==2

W=[ones(9,1),x’,(x.^2)’,(x.^3)’,(x.^4)’,(x.^5)’,(x.^6)’,(x.^7)’,(x.^8)’];

y=mtimes(W,b);

elseif p==1

W=single([ones(9,1),x’,(x.^2)’,(x.^3)’,(x.^4)’,(x.^5)’,(x.^6)’,(x.^7)’,(x.^8)’]);

y=single(mtimes(W,b));

else

’I timi tou p den itan orthi. Gia tin akriveia:’

help my_val_W

end

end

i. my val f :Sun�rthsh pou epistrèfei th tim  f1(x)   thn f2(x) afoÔ
dojeÐ san eÐsodoc to x. To apotèlesma pou epistrèfetai mporeÐ na
èqei prokÔyei eÐte apo pr�xeic me mon  eÐte me dipl  akrÐbeia.

ii. my val p:Sun�rthsh pou epistrèfei th tim  tou poluwnÔmou Wilkinson
  tou Grcar gia dedomèno x. To apotèlesma pou epistrèfetai mpo-
reÐ na èqei prokÔyei eÐte apo pr�xeic me mon  eÐte me dipl  akrÐbeia.

iii. my val W :Sun�rthsh pou epistrèfei th tim  mtimes(W, b) afoÔ
dojeÐ san eÐsodoc to b kai to x pou upologÐzei to W . To apotèle-
sma pou epistrèfetai mporeÐ na èqei prokÔyei eÐte apo pr�xeic me
mon  eÐte me dipl  akrÐbeia.
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3. Sto er¸thma autì ulopoi same k¸dika pou na brÐskei to emprìc sf�lma
twn f1 kai f2 gia x = 10.[ − 10 : 1 : 1] kai gia twn poluwnÔmwn Willkinson
kai Grcar gia x = [−1, 0.5, 1, 2]. O k¸dikac mac autì pou k�nei sthn ousÐa
eÐna na brÐskei to sqetikì sfalma (||fprog(x∗) − f(x)||/||f(x)||) ektìc kai
an o paranomast c tou kl�smatoc mhdenizetai kai tìte brÐskei to apìluto
(||fprog(x∗)− f(x)||).

O k¸dikac pou gr�yame faÐnetai parak�tw(ask2 3.m):

X1=10.^[-10:1:1];

X2=[-1,0.5,1,2];

n1=length(X1);

n2=length(X2);

sfalma_f1=zeros(n1,1);

sfalma_f2=zeros(n1,1);

sfalma_willkinson=zeros(n2,1);

sfalma_grcar=zeros(n2,1);

for i=1:1:n1

if my_val_f(1,X1(i),2)==0

%apoluto sfalma

sfalma_f1(i,1)=abs( my_val_f(1,X1(i),1) - my_val_f(1,X1(i),2) );

else

%sxetiko sfalma

sfalma_f1(i,1)=abs( my_val_f(1,X1(i),1) - my_val_f(1,X1(i),2) ) / abs( my_val_f(1,X1(i),2) );

end

if my_val_f(2,X1(i),2)==0

%apoluto sfalma

sfalma_f2(i,1)=abs( my_val_f(2,X1(i),1) - my_val_f(2,X1(i),2) );

else

%sxetiko sfalma

sfalma_f2(i,1)=abs( my_val_f(2,X1(i),1) - my_val_f(2,X1(i),2) ) / abs( my_val_f(2,X1(i),2) );

end

end

for i=1:1:n2

if my_val_p(1,X2(i),2)==0

%apoluto sfalma

sfalma_willkinson(i,1)=abs( my_val_p(1,X2(i),1) - my_val_p(1,X2(i),2) );

else

%sxetiko sfalma

sfalma_willkinson(i,1)=abs( my_val_p(1,X2(i),1) - my_val_p(1,X2(i),2) ) / abs( my_val_p(1,X2(i),2) );

end

if my_val_p(2,X2(i),2)==0

%apoluto sfalma

sfalma_grcar(i,1)=abs( my_val_p(2,X2(i),1) - my_val_p(2,X2(i),2) );

else

%sxetiko sfalma

sfalma_grcar(i,1)=abs( my_val_p(2,X2(i),1) - my_val_p(2,X2(i),2) ) / abs( my_val_p(2,X2(i),2) );

end

end

sfalma_f1

sfalma_f2

sfalma_willkinson

sfalma_grcar
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4. Sto er¸thma autì upologÐzoume arijmhtik� to deÐkth kat�stashc gia ìla
ta probhmata pou tèjhkan kai se ìla ta dedomèna pou dojhkan gia to k�je
prìblhma.

O k¸dikac pou qrhsimopoi same gia autì eÐnai o akìloujwc(ask2 4.m):

%provlima 1

X1=10.^[-10:1:1];

n1=length(X1);

condition_f1=zeros(n1,1);

condition_f2=zeros(n1,1);

for i=1:1:n1

%f1

condition_f1(i,1)=my_cond(1,X1(i));

%f2

condition_f2(i,1)=my_cond(2,X1(i));

end

%ektiposi ton condition ton f1 kai f2 antistoixa

condition_f1

condition_f2

%provlima 2

X2=[-1,0.5,1,2];

n2=length(X2);

condition_Willkinson=zeros(n2,1);

condition_Grcar=zeros(n2,1);

for i=1:1:n2

%Willkinson

condition_Willkinson(i,1)=my_cond(3,X2(i));

%Grcar

condition_Grcar(i,1)=my_cond(4,X2(i));

end

%ektiposi ton condition ton Willkinson kai Grcar antistoixa

condition_Willkinson

condition_Grcar

%provlima 3

X3=-1+[0:8]/11;

X4=-cos([0:8]*pi/9);

condition_W1=my_cond(5,X3)

condition_W2=my_cond(6,X4)

Oi timèc pou p rame met� thn ektèlesh tou parap�nw k¸dika  tan oi akìlou-
jec:
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x cond(f1, x) cond(f2, x)
10−10 Inf 0
10−9 Inf 0
10−8 Inf 0
10−7 0.0016 0.0000
10−6 0.0002 0.0000
10−5 0.0000 0.0000
10−4 0.0000 0.0000
10−3 0.0000 0.0000
10−2 0.0000 0.0000
10−1 0.0017 0.0017
1 0.1695 0.1695
10 4.9581 4.9581

x cond(PWilkinson, x)(∗105) cond(PGrcar, x)(∗105)
−1 0.0000 0.0000
0.5 0.0000 0.0000
1 0.0014 0.0192
2 16.3797 8.3913

x cond(W )
−1 + [0 : 8]/11 6.0164 ∗ 107

−cos([0 : 8] ∗ pi/9) 1.0601 ∗ 103

Ed¸ na poÔme ìti ìpou stouc parap�nw pÐnakec emfanÐzetai to 0.0000 de
prìkeitai gia arijmì akrib¸c 0 alla gia mhdenikì pou proèkuye lìgw a-
paloif c k�poion yhfÐwn (qrhsimopoi jhke format short). AntÐjeta ìpou
emfanÐzetai to 0 prìkeitai gia pragmatikì 0.

5. Sto er¸thma autì thc �skhshc klhj kame na upologÐsoume tic timèc twn
poluwnÔmwn Wilkinson kai Grcar sta shmeÐa [−1, 0.5, 1, 2] kaj¸c kai tic
rÐzec touc. AkoloÔjwc afoÔ efarmìsoume stouc suntelestèc tic akìloujec
metabolèc:

(aþ) |∆aj| ≈ (1.0e− 07)randn(1, 1)|aj|
(bþ) |∆aj| ≈ (1.0e− 05)randn(1, 1)|aj|
(gþ) |∆aj| ≈ (1.0e− 03)randn(1, 1)|aj|

Na xanaupologisoume tic para�nw timèc kai tic rÐzec gia touc nèouc sunte-
lestèc.
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Oi k¸dikec pou gr�yame gia autì to er¸thma  tan oi akìloujoi:
(ask2 5.m):

%to X pou dinetai apo tin askisi

X=[-1;0.5;1;2];

%oi rizes tou Willkinson

X1_w=roots(poly(1:12));

%oi rizes tou grcar

X1_g=roots(poly(eig(gallery(’grcar’,12))));

%oi sintelestes ton poluonimon

A_w=poly(1:12);

A_g=poly(eig(gallery(’grcar’,12)));

%oi times ton poluonimon gia X

Y1_w=my_val_p_total(A_w,X);

Y1_w=my_val_p_total(A_g,X);

%upologismos ton timon me tis metavoles a

metavoli = 1.0e-07;

A_w=new_a(A_w,metavoli);

A_g=new_a(A_g,metavoli);

X2_w=roots(A_w);

X2_g=roots(A_g);

Y2_w=my_val_p_total(A_w,X);

Y2_g=my_val_p_total(A_g,X);

%upologismos ton timon me tis metavoles b

metavoli = 1.0e-05;

A_w=new_a(A_w,metavoli);

A_g=new_a(A_g,metavoli);

X3_w=roots(A_w);

X3_g=roots(A_g);

Y3_w=my_val_p_total(A_w,X);

Y3_g=my_val_p_total(A_g,X);

%upologismos ton timon me tis metavoles c

metavoli = 1.0e-03;

A_w=new_a(A_w,metavoli);

A_g=new_a(A_g,metavoli);

X4_w=roots(A_w);

X4_g=roots(A_g);

Y4_w=my_val_p_total(A_w,X);

Y4_g=my_val_p_total(A_g,X);

%ektiposi ton rizon Willkinson me tropo pou na mporoume na diaakrinoume tis

%metavoles tous me tin metavoli ton sinteleston

x_w=ones(n_willkinson,1);

plot(x_w,X1_w,’r+’);

hold on;

plot(2.*x_w,X2_w,’x’);

plot(3.*x_w,X3_w,’g.’);

plot(4.*x_w,X4_w,’y*’);

legend(’xoris metavoli’,’1.0e-07’,’1.0e-05’,’1.0e-03’);

hold;

%ektiposi ton rizon grcar me tropo pou na mporoume na diaakrinoume tis

%metavoles tous me tin metavoli ton sinteleston

figure;

x_g=ones(n_grcar,1);

plot(x_g,X1_g,’r+’);

hold on;

plot(2.*x_g,X2_g,’x’);

plot(3.*x_g,X3_g,’g.’);

plot(4.*x_g,X4_g,’y*’);
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legend(’xoris metavoli’,’1.0e-07’,’1.0e-05’,’1.0e-03’);

hold;

%taksinomisi ton rizon me vasi tin euaisthisia tous stis metavoles pou ginan

%apo ti riza me ti megaliteri euaistisia pros ti riza me ti mikroteri

S1_w = sort_euaisthisia(X1_w,X2_w)

S2_w = sort_euaisthisia(X1_w,X3_w)

S3_w = sort_euaisthisia(X1_w,X4_w)

S1_g = sort_euaisthisia(X1_g,X2_g)

S2_g = sort_euaisthisia(X1_g,X3_g)

S3_g = sort_euaisthisia(X1_g,X4_g)

(my val p total.m):

function Y = my_val_p_total(A,X)

n=length(X);

Y=zeros(n,1);

for i=1:1:n

Y(i,1)=polyval(A,X(i,1));

end

end

(new a.m):

function A=new_a(A,metavoli)

n=length(A);

for i=1:1:n

A(1,i)=abs(A(1,i)) * metavoli*randn(1,1) + A(1,i);

end

end

(sort euaisthisia.m):

function A = sort_euaisthisia(X_r,X_r_changed)

n=length(X_r);

A=zeros(n,1);

Diafora=abs(X_r-X_r_changed);

[Diafora,Seira]=sort(Diafora,’descend’);

for i=1:1:n

A(i,1)=X_r(Seira(i),1);

end

end

Parak�tw parousi�zontai oi grafikèc parast�seic gia to k�je polu¸numo
pou deÐqnoun ti jèsh twn riz¸n touc me kai qwrÐc tic metabolèc. Sugkekri-
mèna parousi�zontai me tètoio trìpo ¸ste na mporoÔme na parathr soume
tic diaforèc touc.
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Lègontac metabol  =

(aþ) 1, ennooÔme oti den èqei sumbeÐ k�poia metabol 

(bþ) 2, ennooÔme thn metabol  (a)

(gþ) 3, ennooÔme thn metabol  (b)
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(dþ) 4, ennooÔme thn metabol  (g)

Oi rÐzec thc Wilkinson gia tic metabolèc (a),(b),(g) taxinomhmènec b�sh thn
euaisjhsÐa touc faÐnontai parak�tw:

(aþ) 9.0000
8.0000
10.0000
7.0000
6.0000
11.0000
5.0000
4.0000
12.0000
3.0000
2.0000
1.0000

(bþ) 8.0000
9.0000
7.0000
11.0000
6.0000
12.0000
5.0000
10.0000
4.0000
3.0000
2.0000
1.0000

(gþ) 11.0000
12.0000
10.0000
9.0000
8.0000
7.0000
6.0000
5.0000
4.0000
3.0000
2.0000
1.0000
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Oi rÐzec thc Grcar gia tic metabolèc (a),(b),(g) taxinomhmènec b�sh thn euai-
sjhsÐa touc faÐnontai parak�tw:

(aþ) 1.5878 + 0.9619i
1.5878− 0.9619i
1.4081 + 1.1320i
1.4081− 1.1320i
1.5396 + 0.3476i
1.5396− 0.3476i
0.8650 + 1.4976i
0.8650− 1.4976i
0.4356 + 1.8913i
0.4356− 1.8913i
0.1639 + 2.1661i
0.1639− 2.1661i

(bþ) 1.5878 + 0.9619i
1.5878− 0.9619i
1.4081 + 1.1320i
1.4081− 1.1320i
1.5396 + 0.3476i
1.5396− 0.3476i
0.8650 + 1.4976i
0.8650− 1.4976i
0.4356 + 1.8913i
0.4356− 1.8913i
0.1639 + 2.1661i
0.1639− 2.1661i

(gþ) 1.4081− 1.1320i
1.5878 + 0.9619i
1.5878− 0.9619i
1.4081 + 1.1320i
1.5396 + 0.3476i
0.8650 + 1.4976i
0.8650− 1.4976i
0.4356 + 1.8913i
0.4356− 1.8913i
1.5396− 0.3476i
0.1639 + 2.1661i
0.1639− 2.1661i

Na shmeiwjeÐ ed¸ ìti k�je fora pou ja ekteloÔme ton parap�nw k¸dika ja
paÐrnoume kai diaforetikèc timèc miac kai up�rqei sto k¸dika mac h sun�rthsh
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randn pou ephre�zei se teleÐwc diaforetik  morf  ta apotelèsmata mac k�je
for�. Bèbaia gia lìgouc pou eÔkola gÐnontai antilhptoÐ oi metr seic pou
katagr�fhkan se autì to er¸thma èginan apì èna trèximo tou k¸dika.

6. Sto shmeÐo autì klhj kame na upologÐsoume me di�forouc trìpouc to �jroi-
sma twn suntelest¸n tou poluwnÔmou Wilkinson kai na doÔme poioc apì
autoÔc epistrèfei to swstì (Ðso me 0).

O k¸dikac pou qrhsimopoi same  tan o akìloujwc(ask2 6.m):

p=poly(single(1:12));

n=length(p);

s=sum(p)

%a

s_a=0;

for i=1:1:n

s_a=s_a+p(1,i);

end

s_a

%b

s_b=0;

for i=1:1:n

s_b=s_b+p(1,n-i+1);

end

s_b

%c

temp=abs(p);

[temp,Seira]=sort(temp,’ascend’);

s_c=0;

for i=1:1:n

s_c=s_c+p(1,Seira(i));

end

s_c

%d

temp=abs(p);

[temp,Seira]=sort(temp,’descend’);

s_d=0;

for i=1:1:n

s_d=s_d+p(1,Seira(i));

end

s_d

%e

j=1;

z=1;

for i=1:1:n

if p(1,i)<0

arnitika(1,j)=p(1,i);

j=j+1;

else

thetika(1,z)=p(1,i);

z=z+1;

end

end

n_temp=length(arnitika);

[arnitika,Seira]=sort(arnitika,’descend’);

s_e=0;

for i=1:1:n_temp

14



s_e=s_e+arnitika(1,i);

end

n_temp=length(thetika);

[thetika,Seira]=sort(thetika,’ascend’);

s_temp=0;

for i=1:1:n_temp

s_temp=s_temp+thetika(1,i);

end

s_e=s_e+s_temp

%f

[temp,Seira]=sort(p,’ascend’);

for i=1:1:n-1

temp=[temp(1,1)+temp(1,2),temp(1,3:n-i+1)];

[temp,Seira]=sort(temp,’ascend’);

end

s_f = temp

Ta apotelèsmata pou l�bame faÐnontai parak�tw:

(aþ) 192

(bþ) 187

(gþ) 256

(dþ) 187

(eþ) 0

(�þ) 512

(zþ) kai apo thn klassik  sum(p) = 192 (se mon  akrÐbeia, alli¸c èbgaine
kanìnika 0).

Apì ta parap�nw eÔkola mporoÔme na doÔme ìti to swstì apotèlesma to
èdwse h mèjodoc kata thn opoÐa prosjèsame pr¸ta ta jetik� kai ta arnh-
tik� xeqwrist� (kata aÔxousa apìluth tim ) kai met� to telikì �jroisma.
Autì sumbaÐnei giatÐ apì thn prìsjesh twn jetik¸n prokÔptei èna jetikì
sf�lma kai apì ta arnhtik� èna antÐstoiqo kai ìtan ta prosjètoume aut�
ta dÔo lìgw twn antÐjetwn pros mwn twn sfalm�twn touc �paloÐfontai`
kai aut� (h ènnoia thc apaloif c ed¸ qrhshmopoi tai me metaforik  shmasi�
kaj¸c ta sf�lmata eÐnai sf�kmata kai den ta gnwrizoume). Se ìlec thc
�llec peript¸seic den sumbaÐnei autì kai gia autì èqoume kai apotelèsmata
pou apklÔnoun tìso, lìgw thc tìso meg�lhc susìrefshc sf�lmatoc (lìgw
arijmhtik c mon c akrÐbeiac).
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