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== —Ana program Elgenﬂ3———

Ahmet IOPDU Ezkisehir Osmangazi Unluerﬂlteﬁl.

AR ={ Lamda »*B=¥ genel dzdeger probhlemini gozer

A<n.n>: szimetrik

Bin.n>: simetrik pozifif tanimla

en kiiciik, en biiviik veya orta dzdederler ve dzvektorler hesaplanir

n: matrislerin biiyiikliigii

ml: hesaplanmak istenen ilk ozdederin numarasi

m: hesaplanmazi istenen dzdeder ve dzvektir sayisi

O E

Fagrilan programlar:
Reduc.Tredl.Sign.Tridib.Tinvit, Rebukl .Rebak.Epzmach, Pythag.Normalize

DATA * A ve B nin boyutu

DATA * Hesaplanacak ilk ozdeferin numarasi
DATA 8: ' Hesaplanacak o=deger ve dzvektor sayisi
* A nain ilist liggeni

ATA BAA.38.-20A,.4A,.—88.-58.-58, 38
ATA 788.18.-268,.-78.-48.-88,.—48
ATH 688.20.68.58.88.58

ATA 366.80.48.58.-68

ATA 3688.-68,.-28.28

ATA 608.28.28

AThH 788,78

ATh 8688

B nin iist i

ATA

ATH

ATA

ATH

ATA

ATA

ATA

ATA

DEFINT I-M

DEFDEL A-H,. 0-Z

* Bazi sayi veya defiskenler asafidaki isaretleri icerebhilir,. anlamlara:
# 1nteger (2 hytel
& long integer (4 hyte?
H dlngle (4 hyte

PROGRAMLAR: Genel 6zdeger ve 6zvektor hesabi

» Birkag 6zdeger ve 6zvektdr - Eigen03
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33. PROGRAMLAR: Genel 6zdeger ve 6zvektor hesabi' - Eigen03
Ax=ABX

genel 6zdeder probleminin en kiglk m tane veya en blylk m tane veya ortadaki m tane
veya tim o6zdederlerini hesaplar. A simetrik, B simetrik, pozitif tanimli ve det A#0, detBz#0
olmahdir. A ve B nin sadece (st liggen kismi programa verilir.

Eigen03 Un c¢adirdigi alt programlar(Sign, Normalize harig) Eispack yazilimindan alinmistir.
Cadrilan alt programlar: Reduc, Tred1, Tridib,Tinvit, Trbakl, Rebak, Pytahag, EpsMach,
Sign, Normalize.

Ornek:

(800 30 -20 40 -80 -50 -50 30| (200 25 O 0 0 0 0 0]

700 10 -20 -70 -40 -80 -40 400 50 0 0 0 0 0

600 20 60 50 80 50 400 50 0 0 0 0

Ax=ABx . A=| 300 80 40 50 -60 B=|_ 400 50 0 0 0

Sm 300 -60 -20 20 Sm 400 50 0 0

600 20 20 400 50 0

700 -90 400 25
I goo| | 200|

TUm Ozdederler ve 6zvektorler?

Tam 6zdeder ve 6zvektorleri hesaplamak icin ilk ic DATA satirinda:

DATA 8 _/|_|A nin boyutt

DATA 1 Hesaplanmasi istenen ilk 6z@in numarasi
DATA 8
verilir:

ﬁ Hesaplanmasi istenen 6z@e ve 6zvektor sayisi EigenOS programinin
sonucu: Tum 6zdgerler
ve Ozvektorler

—

WINDOWSAispstem32iemd. exe - gbasic -0 ﬁ
zdeger ve dzvektorler(Eigend3>

Lamda 1 = .464358%16%30132
.186570153571656 .14386261255669% -.204701952021653 —-.772688424778192 1
-3489265855297485 .17582867354774 —6.35738368619866D-82

Lamda 2 = .883446381324857
1.27146229337882D-82 .177785583217936 -7.81727688996953D-82 1
.613472148148756 .1182143920173894 -1.512358827867710-82 8.46173843273352D-82

Lamda 3 = 1.37481252711258
4.18446545174471D-82 —1.67425684782287D-83 1 —-.2869559729843963
.395776403385967 —.288280859182517 —-.717777698906343 -.304663601862437

Lamda 4 = 1.499896626130858
9.31502381887395D-02 1 .7B383367356664 —-5.27355409512983D-02
—.348548186491275 .417141745215844 _68758887122253 .169958158828245

Lamda 5 = 1.71624445353546
1.921283228285%82D-082 —-.331689991763287 .149578999632143 8.08276441944307D-02
—.288716355866356 1 —.379358945764437 —-.177783063081346

Lamda 6 = 2.11998581532617
—.185262042008787 1 —-.69528B0551573683 2.A3064848485473D-82 —-.205292313053979
.139942869806096 —.829611668351038% -.1081551312814129

Lamda 7 = 3.976296844873451

1 -4.08009844295332D-82 —.857317847445899 7.61786859263637D-B2
—6.86722664133573D-02 -5 ._96V79502573325D-02 97.82935961285588D-02
—.61B861678213516

Lamda B = 4.35118487064633
.634589811982327 -7.66184763992817D-82 3.75788298178555D-82
—3.32236145353465D-02 - .816608833189843 .035161844383598 -.220718962999416 1

! Teori ve 6rnekler igin bak: bslim 26
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Ilk Gic 6zdederi ve vektdrini hesaplamak igin ilk (ic DATA satirinda:

242

DATA 8 /lA nin boyutt ]

DATA 1 Hesaplanmasi istenen ilk 6Z@ein numarasi Elgen03. prf.)grlgmlnln

DATA 3 sonucu: ilk tic 6zdeer ve
ﬁ Hesaplanmasi istenen 6zge ve 6zvektor sayisi 0zvektor

verilir: 4

SAWINDDWSAspstem32hemd. exe - gbasic - O] x|
bzdeger ve ozvektorler{EigenB3>

Lamda 1 = .464350%16930132
-186578153571656 .143862612556699 —.204701952821653 —.V72688424778192 1
-348965855297405 .17582867354774 —6.35730360617066D-82

Lamda 2 = .86344638132485%7
1.27146229337882D-82 .177705583217936 —7.81727688996956D-02 1
.613472140148756 .1182143901730%4 —1.51235882786795D-02 8.46173843273353D-82

Lamda 3 = 1.37481252711258
4.18446545174471D-82 —1.67425684782287D-03 1 —.286955929843963
-395776483385967 —.2882808859182517 —.717777698986343 —.304663601862437

5. ve 6. 6zdederi ve vektoérlerini hesaplamak igin ilk i DATA satirinda:

DATA 8 _{JA nin boyutt

DATA 5 Hesaplanmasi istenen ilk 6Z@ein numarasi
DATA 2

verilir:

ﬁ Hesaplanmasi istenen 62@e ve 6zvektor sayisi

Eigen03 programinin
sonucu: 5. ve 6. 6zdger
ve Ozvektorler

YWINDDWSAsystem32iemd exe - gbasic
ODzdeger ve dzvektirler(Eigen@3>

Lamda 5 = 1.71624445353546

1.92128322828499D-82 —-.331689991763284 .149578999632143 8.88276441741387D-02

—.28871635586635%6 1 —.379358945764437 —.177783063881345

Lamda 6 = 2.11998581532617
—.185262042088787 1 —.695288551593683 2.83064848485473D-02 -.2052923138539279
-1399428690060%96 —.829611683510389 —_181551312814129

Son iki 6zdederi ve vektorlerini hesaplamak icin ilk Gic DATA satirinda:

X

DATA 8 _{JA nin boyutt

DATA Hesaplanmasi istenen ilk 6z@egin numarasi

DATA 2
verilir:

ﬁ Hesaplanmasi istenen 62@e ve dzvektor sayisi

Eigen03 programinin
sonucu: son iki 6zdger
ve Ozvektor

v C:AWINDOWSvzpstem32icmd. exe - gbasic

bzdeger ve ozvektorler{(EigenB83>
Landa 6 = 2.11998581532617

—.185262042008787 1 -.695280A551593683 2.030648484RA5473D-82 -.2052923136539279

.1399428690068%6 —.8276116A351A389 —.1681551312814129

Lamda 7 = 3.96276844873451

1 —4.80009844295332D-82 —_@5731°7847445897 7.61786857263637D-A2
-6 .86722664133573D-82 -5.96779502573325D-02 2.82935961205588D-82
—.610861678213516
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B e L L L PR LT Ana Program Eigen03-------------=-----o--oooo

' Ahmet TOPCU, Eskisehir Osmangazi Universitesi, 1998

' A*X=(Lamda)*B*X genel 6zdeder problemini gbzer / Eigen 03 ana

" A(n,n): simetrik 1

' B(n,n): simetrik pozifif tanimli programi

' en kiglk, en buyuk veya orta 6zdegerler ve 6zvektorler hesaplanir

''n: matrislerin buyuklugu

' m1: hesaplanmak istenen ilk 6zdederin numarasi

' m: hesaplanmasi istenen 6zdeder ve 6zvektor sayisi

' Gagrilan programlar:

' Reduc,Tred1,Tridib, Tinvit, Trbak1,Rebak,Epsmach,Pythag,Sign,Normalize A ve B nin boyutu

DATA 8: ' A ve B nin boyutu . e

DATA 1: ' Hesaplanacak ilk 6zdegerin numarasi JI Hesaplanmast istenen ilk ozgein numarasi

. 1 2 M P 2 /_I - - - -

Il)AA':?‘nSUStI-_LIES;%I?nacak bzdeger ve Gzvektor saysi | Hesaplanmasi istenen 6z@e ve 6zvektor sayisi

DATA 800,30,-20,40,-80,-50,-50,30

DATA 700,10,-20,-70,-40,-80,-40

DATA 600,20,60,50,80,50 o -

DATA 300.80.40.50.-60 A nin Ust Ucgeninin satirlari

DATA 300,-60,-20,20

DATA 600,20,20

DATA 700,-90

DATA 800

' B nin Ust Gggen kismi

DATA 200,25,0,0,0,0,0,0

DATA 400,50,0,0,0,0,0 B nin st 0 inin satil

DATA 400,50,0,0,0,0 B nin Ust t¢geninin satirlari

DATA 400,50,0,0,0

DATA 400,50,0,0 - ) ) ) .

DATA 400.50.0 i, j, k, I, m, nile balayan dgiskenler tam sayi dgskeni olacak (2 byte)

DATA 400,25

DATA 200 ) } ) ) o ; .

i Bu harf aralgindaki harf ile bglayan déiskenler ¢ift hassasiyetli ondalik sayigitdeni olacak (8 byte)

DEFINT I-N

DEFDBL A-H, O-Z

' Bazi sayi veya dediskenler asadgidaki isaretleri igerebilir, anlamlari:

% integer (2 byte)

' & long integer (4 byte)

' 1 single (4 byte)

' # double (8 byte)

' $ string (1-255 byte arasi)

DECLARE SUB Reduc (n, a(), b(), dL(), iErr) A

DECLARE SUB Tred1 (n, a(), d(), e(), e2())

DECLARE FUNCTION Sign (a, b)

DECLARE SUB Tridib (n, EPS1, d(), e(), e2(), BL, BU, m11, m, W(), iND(), iErr)

DECLARE SUB Tinvit (n, d(), e(), e2(), m, W(), iND(), z(), iErr) B

DECLARE SUB Trbakl (n, a(), e(), m, z()) > Gagrilacak alt pgogfam'ar ang

DECLARE SUB rebak (n, b(), dL(), m, z()) (OGN ERl s

DECLARE FUNCTION EpsMach# ()

DECLARE FUNCTION Pythag (a, b)

DECLARE SUB normalize (n, m, z(), normal) )

READ n_ggveﬁnin boyutu okunuyor |
READ m1€ Hesaplanmasi istenen ilk 6@ no okunuyc
READ m
N |Hesaplanmasi istenen 6zée sayisi okunuy: |
DIMa(n, n), b(n, n), di(n) K J Matrisler igin yer ayriliyor
DIM d(n), e(n), e2(n), W(n), iND(n), z(n, m) —
CLS : ' ekrani temizle
" A(N,N) matrisinin Gst Gggen kismini oku
FORi=1TOn - -
FORj=iTOn Ozvektorler geri dondariliyor |
READ a(i, j) A nin Ustt t¢geninin satirlari okunuyor
XTI - CALL Trbaki(n, a(), e(), m, z())

' B(n,n) nin st Gggen kismini oku CALL rebak(n, b(), dL(), m, z())
FORi=1TOn P ’
FORj=iTOn Ozvektorleri no_rmallestlr

READ b(i, j) B nin ust tiggeninin satirlari okunuyor CALL normalize(n, m, z(), 1)
NEXT j PRINT "Ozdeger ve 6zvektérler(Eigen03)":
NEXT i PRINT

' A*x=Lamda*B*x genel 6zdeder problemini A*x=Lamda*X standart FOR | =|,1 TO ”1 ; " )

" problemine doniistiir _ : S PRIN'_I' Lamda"; i + m1 -1; "="; W(i)
CALL Reduc(n, a(), b(), dL(), iErr)%Standan Ozdger problemine 4ior1muruluyor FF?Rl}I\JIT: 1_T_O.n
IF iErr <> 0 THEN PRINT "HATA(Eigen03-Reduce)="; iErr: END NEXT | 2(j, ')'ﬁ Sonuglar yazdiriliyor

' Donlsturdlmis A matrisini Gglu diyagonal matrisine dontstir PRINT
CALL Tred1(n, a(), d0), e(), €20) ———Uclii divagonal matrisdonistifriliiyor | NP;;$T

'm1l., m2+1., m2+42, ..., ml+m-1. 6zdegeri(m tane) hesapla .

EPS1 = 1E-14 'Hassasiyet END ' Eigen03 ana sonu
CALL Tridib(n, EPS1, d(), e(), e2(), BL, BU, m1, m, W(), iND(), iErr)
IF iErr <> 0 THEN PRINT "HATA(Eigen03-Tridib)="; iErr: END m tane 6zdger hesaplaniys

' m tane 6zvektorl hesapla P — |
CALL Tinvit(n, d(), e(), e2(), m, W(), IND(), z(), iErr) m tane Gzvektor hesaplaniygr
IF iErr <> 0 THEN PRINT "HATA(Eiaen03-Tinvit)=": iErr: END
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