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Napadeiypata yia tnv 3" napdadoon — Mnrpwa ko ouvOnkeg oto MATLAB

1. YrnoAoyiopog BaBuoloyiag
Na ouvtaxBel cuvaptnon oe Matlab n omola va 6€xetal wg opiopata elodédou to Babuod ypamntou bg

Kal to Babuo epyaciag be kal va emiotpédel Tov TeAkd Babuod bt, o onoiog untoloyiletal wg o pécog
0p0¢ Tou Babpouc tng epyaciag kol TOU YparmToU UE TIG 0KOAOUBEeC e€alpETELG:
i Av 0 BaBuog tou yparmtou sival pndev TOTe 0 TEAKOC BaBuog eivar O.
ii.  Avo BaBudc tou ypamtou sivol HKpOTePOC amo 3, Tote 0 TeAKOC BaBpog sival o pécog 6pog
0V 0 UECOC OPOG eival IKPOTEPOC Ao 4, 1) SLodopeTIKa 4.
iii.  Avo BaBuog tng epyaciag eival PLKPOTEPOG Ao 5, TOTE 0 TEALKOG BaBOUOC lval 0 HECOC OPOC
ov 0 HEooc Opog eival HIKkpOTEPOC Ao 4, i StadopeTika 4.
O TteAkoG Babuog Ba otpoyyuleUeTal OTOV TANGLECTEPO AKEPALO MECW TNG cuvaptnong round(x).

Auon
O kwdikag eival:

function bt=telikos (bg, be)
if bg ==
bt = 0;
elseif bg < 3
bt = (bgtbe)/2;
if bt > 4
bt = 4;
end
elseif be < 5
bt = (bgtbe)/2;

if bt > 4
bt = 4;
end
else
bt = (bgtbe)/2;
end
bt = round(bt);
end

EA€yxoue TO MPOYPOULO LUE TO Script:
disp(telikos (0, 9));

0
disp(telikos (2, 9));
4
disp(telikos (2, 3));
3

disp(telikos (9, 2));



4
disp(telikos (3, 2));
3
disp(telikos (8, 9));
9

2. Miepelivnon SeutepoBadurac eicwong

Na urtoAoylotoUv ot pilec Tng SeutepoPabpiag flowong Ax? + Bx + = 0 Aappdvovtac urtdPn OAeC
TI¢ Suvartég mepumTwoels. OL ouvteAeoTeg A, B kal I elval mpaypatikot aplBpot.

Abon
OL 61 OopEC MEPUTTWOELC AVAYOVTAL 0TO UNOEVIOUO TwV Sladopwv cuvtedeotwy. EtotL:
o. Av A=B=0 tote n efiowaon Sev €xel vonua yLati Sev UTIAPXOUV AYVWOTEC TIOGOTNTEG.
B. Av A=0 kot B#0 tote n eflowon sival mpwtoBabuta kot £xet pio Abon: x=-/B
v. Av A <>0 tote n eflowon elval deutepoBabuia kat €xel 1 | 2 mMpayUatikeg pileg, N 2 ouluyeig
UYaSIKEG pileg. Zuykekpluéva av n Stakpivouoa A = B> -4 AT sivad:

—B++A

2A

—B
2A

e A >0: AVo payUaTIKEG pilec:

e A =0: Mia mpayuatiki pila:

—Btiv-A

e A< 0:Abo ouluysic pyadikég pitec:

2A
Kwbikag
function [] = deft(a, b, 9g)
if a == 0.0
if b == 0.0
disp ('AEN EINAI EEISQSH') ;
else
disp ('IIPQTOBAGMIA EEIXQIH PIZA x="');
x1l = -g/b;
disp(x1);
end
else
d = b"2 - 4.0*%a*g;
if d == 0.0
disp ("AIINNAH PIZA x=");
x1l = -b/(2.0%a);
disp(x1);
elseif d > 0.0
x1l = (b + sqrt(d)) / (2.0%*a);

x2 = (-b - sqrt(d)) / (2.0%*a);
disp ('TIPATMATIKES PIZES x1, x2='");
disp([x1l x2]);

else
x1l = (b + sqrt(d)) / (2.0%*a);
x2 = (=b - sqrt(d)) / (2.0*a);
disp ("MITAAIKEX PIZEY x1, x2=');
disp([x1l x2]);

end

end
end



EAéyxou e to mpdypoppa LE TO script:
deft (1, 2, -1);
[IPATMATIKES PIZES x1, x2=
0.41421 -2.41421deft (1, 2,
deft (1, 2, 1);
AITNIAH PIZA x=
-1
deft (1, -2, 3);
MITAAIKES PIZES x1, x2=
1.0000 + 1.41421 1.0000 -
deft (0, 2, 3);
[IPQTOBAGMIA EEZISQSH PIZA x=
-1.5000
deft (0, 0, 3);
AEN EINAI EEISQSH

2n Avon

MponyouuEVWE N ouvaptnon 6ev emoTpédel Timota (kaveéva oplopa €0dou), S1otL otav A=B=0 Sev
umapyxouv AUCELG yla va emLoTpadolv. Av oUW Xpetdlovtol oL AUoELC oTov KWELKA TIou KaAel T
ouVAPTNON, N CUVAPTNON TIPEMEL VA ETLOTPEDEL TIG AUCELG KOl LE KATIOLOV TPOTIO val eL50TOLEL OTav
Sev umapyouv. Evag TpOmocg yla autod sival, av Sev urtdpxouv AUOELS, Ta oplopota e€660u va mdpouv
TWWEG Tou Sev eival Suvatov va Loxuouv. Mo mapddelypa pia cuvaptnon mou utoloyilel mAnBog
pAaBSwv omAlopoU, pmopel va Swoel 6To Oplopo €680V apvnNTIKA TIUNA yia va Seiel dtL dev umapyxet
AOon. Itn SeutepoPabuia stiowon, amd pabnuoatikr amoyn, oAot oL aplBuol pmopel va eivol
amoSekTéC AUOELC. Opwg oTNV EMUOTAUN TOU MNXOVIKOU évol peydAog aplBudg onwe 10, eival

1);

1.41421

aduvatov va givatl AUon yLo omolodrmote mpoBAnua.

‘Etol emavalapBavoupe tov kwdika e oplopata €060V, Kol Bewpol e EMUTALOV OTL OL ULYOSIKEG

AUOELG Oev glval amodekTeG AUOELG.

Kwbikag
function [x1, x2] = deft(a, b, g)
if a == 0.0
if b == 0.0
x1l = 1el00;
x2 = 1el00;
else
x1l = -g/b;
x2 = 1el00;
end
else
d =Db"2 - 4.0*%a*g;
if d == 0.0
xl = -b/(2.0%a);
x1l = x2;
elseif d > 0.0
x1 = (b + sqrt(d)) / (2.0*a);
x2 = (-b - sqrt(d)) / (2.0%*a);
else
x1 = 1e100;
x2 = 1el00;
end
end

end



3. Nivakac otpodwv

Na urtoAoyloToUv Kat va TutwBoUV Ta oToLXEla ToU Ttivaka otpodwv pe Sedopéva TG YywVieg w, ¢, K
o€ JolpEG.

COS(Q COSK COS@SINK+SiNnwsSin@ COSK  Sin @ Sin K — COS @ Sin ¢ COS K
R=|cos@sink coswcosk—sinwsin@sink sin wcosk +Ccosw sin @ sink
sing —Sinw cos® COSW COSY

'

Avon

O UTOAOYIOUOG TWV TPLYWVOMUETPIKWY OUVOPTACEWV Yivetal oe rad. O UTOAOYLOUOG KABe
TPLYWVOUETPLKNG ouvaptnong yivetal pia dpopd ywa Adyoug TaxUTNTOG Kal avayvwolpotntag. Ou
ovopaoiec UeTaPANTWV TIAEYOVTOL £€TOL WOTE N OVOMPOOIEG va avTikatomtpilouv TIC TIUEG TTOU
armoBnkeUouv oL PeTaPANTEC.

Kwbikag

function R=strof (w, £, ak)
w w * pi / 180.0;
f=f * pi / 180.0;
ak = ak * pi / 180.0;

cft = cos(f);
sf = sin(f);
cw = cos (w);
sw = sin(w);
ck = cos(ak);
sk = sin(ak);
R = [cf * ck cw * sk + sw * sf * ck sw * sk - cw*sf*ck;
sf * sk cw * ck - sw * sf * sk sw * ck + cw * sf * sk;
sf -sw * cf cw * cf 1;
disp(R);

end



4. Ynoloylopdg TpoxLag tonoypadikol dopudopou
H olvtaén tomoypadikol amd SopudopLkEC UETPLKEG €LKOVEG amautel tn yvwon tng O€ong tou

Sopudopou X(t), Y(t), Z(t) oe kaBe xpovikn otyun t. Xpnolgomowwviag cuvduaopd GPS kat
aSpavelakol cuoTAUATog TAoNyNong, UTtoAoyilovtol oL CUVTETAYUEVEG Xp, Yy, Zp KoL Xq, Yo, Zq KaL OL
taxutnteg Uy, Ve, W Kal Ug, Vo, Wq 08 800 XPOVIKEG OTLYUEC tp KOL tq avTioTolya. MNa Tuxaio xpovikn
OTLYUN t HeTagU tp KOl tq N B€on Tou Sopuddpou X(t), Y(t), Z(t) pumopel va urmtoAoyLoTet:
*  Me ypapuikn mapepBolrn: X(t) = A;+B;t, Y(t) = A,+B,t, Z(t) = As+Bst
e Me kuBtkn apepBoAn: X(t) = Aj+B t+C,t%+D,t3, Y(t) = Ay+B,t+Cot?+D,t3, Z(t) = As+Bst+C,t?+Dst?
o) Na ouvtayBet cuvaptnon oe Matlab mou pe Sebopéva TIg U0 XPOVIKEG OTLYHEG tp KaL tq KAl TIC
QVTIOTOLEG OUVTETOYUEVEG VO UTIOAOYILEL TOUG OUVTEAEOTEG TNG YPOUULKAC TTAPEUPBOANG.
B) Na ouvtaxBel cuvdaptnon oe Matlab mou pe dedopéva TIg U0 XPOVIKEG OTLYHEG tp KAl to KoL TLG
OVTLOTOLYEG CUVTETOYHEVEG Kal TaXUTNTEG VAl UTLOAOYLEL TOUG CUVTEAEOTEC TNG KUPBLKEG TapeBOANC.
y) Na ouvtaxBet script mou va urtodoyilet kat va Tuntwvel tn B€on tou Sopudopou ava 0.5 sec petagu
tp KAl tq UE YPAUUIKA KOl KUBLKN TtapepBoAr. Ao Tnv ebnuepiba tou dopudopou divovtal:
<stateVec maneuver="NO" num="2" qualInd="1">
<timeUTC>2009-02-02T04:19:25.000000</timeUTC>
<timeGPS>917583580</timeGPS>
<timeGPSFraction>0.00000000000000000E+00</timeGPSFraction>
<posX>4.51806707262837235E+06</posX>
<posY>2.75808651607648935E+06</posY>
<p0sZ>4.39935303662791569E+06</posz>
<velX>4.96953799999999956E+03</velX>
<velY>1.07864899999999989E+03</velY>
<velZ>-5.76280299999999988E+03</velZ>
</stateVec>
<stateVec maneuver="NO" num="3" qualInd="1">
<timeUTC>2009-02-02T04:19:35.000000</timeUTC>
<timeGPS>917583590</timeGPS>
<timeGPSFraction>0.00000000000000000E+00</timeGPSFraction>
<posX>4.56749465524839889E+06</posX>
<posY>2.76866907010982186E+06</posyY>
<p0sZ>4.34145693145494256E+06</posZ>
<velX>4.91586899999999969E+03</velX>
<velY>1.03785400000000004E+03</velyY>
<velZ>-5.81630100000000039E+03</velZ>

Abon

Mo tn YPa UK TopeUBOAN Kal TNV TETUNUEVN X LOXVEL:

Xp=A+Bitp =>Xp = 1-A;+ 1B,

Xq = A1+Bitq =>Xq=1-A; + By tq

OL 2 oxéoslc amoteholv éva cvotnua 2 efloWoEwWV HE 2 ayvwaoTtoucg ta A Kal B, mou pmopei va
eMAUOEL pe To Matlab. Opoilwg ya TNV TeTaypévn Y KaL TNV Katnyuevn Z.

Mo TN KUBLKA TTapeLBOAN Kol TNV TETUNUEVN X LOXVEL:

Xp = Aj+Btp+Citp 4Dty => Xp = 1-A; + tp-By + 1,2-Cy + 3Dy

Xo = Ai#Bito+Cit2+Dite® => Xq = 1-A; + to'By + t%*Cy + t3* Dy

Maipvovtag TV MPWTN MOPAYWYO TNG TETUNHUEVNC WG TTIPOG TO XPOVOo umoAoyiletal n taxlTnta, yla
TNV omola LoYUEeL:

Up = B1+2C;tp+3Dsty>  => Xp = 0-A; + 1:B; + 2tp-C; + 3t,%-D;

Uq = B1+2Citq+3D1tg® => Xq = 0-A; + 1-B; + 2to-C; + 3t% Dy



OL 2 oX£0ELG TNG TETUNUEVNG KOl oL 2 oX€oelg TG TaxVTnTag U amoteholv éva cuotnua 4 e€lowoswy
pe 4 ayvwotoug Ta A, B, C, D mou pmopet va emiAuBel pe to Matlab. Opolwg yia tn tebBuvon Y kot
™ 8ievBuvon Z.

YIoAOYLOUOC CUVTEAEOTWY VOOULLKAC TIOPEUBOANC KOl CUVTETOYUEVWVY
O€toupe Co=[X5, Yp, Zp], Ca=[Xaq, Ya, Za] kaL:

E.= 4 , F= Lt , G= CP(I,)] omou i uropei va eivat 1214 3,
B, 1 t, Coli)
Kwbikag:
function [AA, BB] = graml (tp, cp, tg, cgq, i)
F=111tp; 1 tgl;
G = [cp(i) cq(i)]';
E = F\G;
AR = E(1);
BB = E(2);
end
function [A, Bl=gram(tp, cp, tgq, cq)
(A(1l), B(1)] = graml(tp, cp, tg, cq, 1);
[A(2), B(2)] = graml(tp, cp, tqg, cq, 2);
[A(3), B(3)] = graml(tp, cp, ta, cq, 3);
end
function [X, Y, Z] = gramxyz (A, B, t)
X = A(1)+B (1) *t;
Y = A(2)+B(2) *t;
Z = A(3)+B(3) *t;
end

YTTOAOYLOUOC OUVTEAECTWY YPOAUULKAC TTOPEUBOANC KOl CUVETAYUEVWY
GéTOUHE sz[XPl YPI ZP]/ CQ:[XOJ YQI ZQ]I Tp:[UPl VP; WP]/ SQ:[UQI VQI WQ]/ Ko

2 3
A, L tp tp tp C,l(i)
2 3
B. 1 ¢t t t C,li
E=|"" , F= e e el , G= Q(') omou i propei va glvat 1421 3,
C, 0 1 2t, 3t S,(i)
N .
D, 0 1 2t 3t) Sqli)
Kwdkag:
function [AA, BB, CC, DD] = kybl(tp, cp, sp, tqg, cgq, sq, 1)
F=1[1tp tp"2 tp*3; 1 tg tg”2 tg”3; 0 1 2*tp 3*tp”2; 0 1 2*tg 3*tg"2];
G = [cp(i) cg(i) sp(i) sqa(i)]';
E = F\G;
AA = E(1);
BB = E(2);
CC = E(3);
DD = E(4);
end

function [A, B, C, Dl=kyb(tp, cp, sp, tg, cg, sq9)



[A(1l), B(1), C(1), D(1)] = kybl(tp, cp,
[A(2), B(2), C(2), D(2)] = kybl(tp, cp,
[A(3), B(3), C(3), D(3)] = kybl(tp, cp,

end

function [X, Y, Z] = kybxyz (A, B, C, D, t)
X =A(l)+t.*(B(1)+ t.*(C(1l) + t.*D(1)))
Y = A(2)+t.*(B(2)+ t.*(C(2) + t.*D(2)))
Z = A(3)+t.*(B(3)+ t.*(C(3) + t.*D(3)))

end

KUplo mpoypapuo

Kwdikag:

clear; clc; close all;

tp = 25.000000;

cp = [4.51806707262837235E+06
2.75808651607648935E+06
4.39935303662791569E+06] ;

sp = [4.96953799999999956E+03
1.07864899999999989E+03
-5.76280299999999988E+031] ;

tg = 35.000000;

cqg = [4.56749465524839889E+06
2.76866907010982186E+06
4.34145693145494256E+06];

sq = [4.91586899999999969E+03
1.03785400000000004E+03
-5.81630100000000039E+031;

[A, Bl=gram(tp, cp, tg, cq);
t = tp:0.5:tqg;

[X, Y, Z] = gramxyz (A, B, t);
temp = [X' Y' Z'];
disp('Linear:");

disp (temp) ;

[A, B, C, D]l=kyb(tp, cp, sp, ta, cqg, sq);
[X, Y, Z] = kybxyz(A, B, C, D, t);

temp = [X' Y' Z2'];

disp('Cubic:"');

disp (temp) ;

‘EAEYXOC IIPOYPAUUATOC

TpéELo Tou TTpoypAaTOG SiveL:

Linear:
4.5181le+06 2.7581e+06 4.3994e+06
4.5205e+06 2.7586e+06 4.3965e+06
4.5230e+06 2.7591e+06 4.3936e+06
4.5255e+06 2.7597e+06 4.3907e+06
4.5280e+06 2.7602e+06 4.3878e+06
4.5304e+06 2.7607e+06 4.3849e+06
4.5329e+06 2.7613e+06 4.3820e+06
4.5354e+06 2.7618e+06 4.3791e+06

’
’
’

Spy
Spy
Spy

ta,
ta,
ta,

cd,
cdq,
cq,

54,
54,
s5q,



JE e > T S S e T ST

.5378e+06
.5403e+06
.5428e+06
.5453e+06
.5477e+06
.5502e+06
.5527e+06
.5551e+06
.5576e+06
.5601e+06
.5626e+06
.5650e+06
4.

5675e+06

Cubic:

4.
.5206e+06
.5230e+06
.5255e+06
.5280e+06
.5305e+06
.5330e+06
.5354e+06
.5379e+06
.5404e+06
.5428e+06
.5453e+06
.5478e+06
.5503e+06
.5527e+06
.5552e+06
.5577e+06
.5601e+06
.5626e+06
.5650e+06
.5675e+06

[T T T S S T T S Y Y S S T > T ST o

5181e+06

DN DN DNDDNDDNDDNDDNDDNDDNDDNDDND

DN DNDDNDDNDDNDDNDDNDDNDDNDDNDDNDDNDDNDDNDNDDNDDNDDNDDNDDND

.7623e+06
.7628e+06
.7634e+06
.7639%9e+06
.7644e+06
.7650e+06
.7655e+06
.7660e+06
.7666e+06
.7671e+06
.7676e+06
.7681e+06
.7687e+06

.7581e+06
.7586e+06
.7592e+06
.7597e+06
.7602e+06
.7608e+06
.7613e+06
.7618e+06
.7624e+06
.7629e+06
.7634e+06
.7640e+06
.7645e+06
.7650e+06
.7655e+06
.7661le+06
.7666e+06
.7671e+06
.7676e+06
.7681e+06
.7687e+06

T T S T e > T N ST ST

T Y ST St e T T S Y St S T T S ST

.3762e+06
.3733e+06
.3704e+06
.3675e+06
.3646e+06
.3617e+06
.3588e+06
.3559%9e+06
.3530e+06
.3501e+06
.3472e+06
.3444e+06
.3415e+06

.3994e+06
.3965e+06
.3936e+06
.3907e+06
.3878e+06
.3849%e+06
.3820e+06
.3792e+06
.3763e+06
.3734e+06
.3705e+06
.3676e+06
.3647e+06
.3618e+06
.3589e+06
.3560e+06
.3531e+06
.3502e+06
.3473e+06
.3444e+06
.3415e+06



