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Ozet

'eGeN ILUHNDVODUGD NXOODQOODQ \DNODUOPODU \*N
oPDGO+0QGD HAQE@AIIQEHPWOBRILQLQ NXOODQOOPDVDO ELU ]
gOHWLP +DWWO 0DW U L \Whlga Rralid @hterdilup EératindeD P
HOHNWURPDQ\HWLN ROD\ODUOQ DQDOL]JLQGH VONOONO
modeldeVOQOU tDUWODUOQGDQ NDIQebNODDMGaDQVOPD DUF
VLQ\DO E*W+QO¢+¢++Q+Q ER]XOPDVO JLEL oHBUWOL SUREOHF
oDOOUPDGD 7/0de MQ@WAHPLUDUWODUOQOQ NROD\ X\JXODC
optiPL]IDV\RQ \DSOOPOuUWOU 2SWLPL]DV\R@EKQ EDuUDUOVOC
olarak DQDOL]L GDKD NRPSOH[ RODQ GDLUHVHO GDOJD NO
\D\OQRED QG ORGEHZ) kulODQOGDPGEOO GDLUHVHO GDOJD NOO
7( YH 70 PRGX LoL@SDMUBLIPNWHGLOPLGO 7/0 \|QWHPL LOH
HGLOPRObQWaODUO Q ve Buallax Optidhizasyon yonteminin® U OV O
D\WWOQWOODUO LOH VXQXOPXUuWXU

Anahtar Kelimeler: TLM, sOHWLP +DWWO® 'DLUHVHO 'DOJD .00DYX]X 60

1YOUDW h Q EMkirid-Eleltvarik Miih.
2VWDQEXO $UHO h CElektioniMMiW HVL (OHNWULN






'DLUHVHO 'DOJD .00DYX]ODUOQOQ 2SWLPL]
gOHWLP +DWWO ODWULV &i@GHOL LOH 7DP 'D

1.*g5guU

gOHWLP +DWMWDyhERMW Blékitdmanyetik dalga analizlerinde
ROGXNoD VdhNarhad @@ @knhiklerinden biridir. TLM yodntemi
GR-UXGD@GRPPDQ FHYDE® YHUPHVLQH UD+PHQ IXULHU D
IUHNDQV GRPHQL FHYDEO GD NROD\OONOD HOGH HGLOH E
nedeniyle bir cok problelQ DQDOL]LQGH N X1 erali@@mD NWD G O U
VR U X QDDUD GonulasyordvX HVL YH JH Uehd Gam GIRIQD QO P
LKWL\BD.FOGODU GDUWODUO \+NVHN IUHNDQVODUGD \DQV
bozuma VLQ\DO E*W+*QO-e++ JLEL ELU ORN SUBEOHPL EHUDEH
nedenle VOQOU GDUWODUOQOQ X\IJXODQPDVO YH KHVDSOD(
\D 2@l0similasyonVsUHVLQLQ NOVD ROPDV®O® YH GDKD GR=UX
amaglanmakb G'O U

%X oDOOUPDGD VOQOU uDUWODUODOQGD PH\GDQD JHOHQ
HWNLVLQL \RN HWPHN LoLQ RSWLPL]DV\RQ \DSOOPOUGW(
YonWHPLQLQ GR+UXOX+XQX YH KDVVDVL\HWLQL DUDGwWO
NOODYX]oDUOQOQ WDP GDOJD DQDOL]L\DSOoPOUWOU 'D
T™ moGXQGD HOHNWURPDQ\HWLN GDOJDODU \D\OODELOPF
yiiksek geciren filtre gibi da DQOUODU <DQL EHOLUOL IUHNDQVOQ C
LOHWPH]JOHU %X DOW |UNH®S@mIWD NN BBEICPD QUEHONDODVEU Y H ¢
NOODY X3UERQBRW® LOHWLOHFHN PRGD J|JUH.EHOLUOHQLU
NHVLP IDGDNQ QMKD \eNVHN IUHNDQVOO HOHNWURPDQ\HW
moda sahip olabilir. Bunlar enine elektrik (TE) ve enine manyetik (TM)
PRGODUOGOU .00DYX]GD KHU ELUL IDUNOO PRG NHVLP |

1J., 3., Jokovic , B., D., Milovanovic , N.,S., Doncov, “TLM Analysis of a Cylindrical Metallic
Cavity Excited with a Real-Feed Probe, International Journal of RF and Microwave
Computer-Aided Engineering, 2005

2 Q., Tang, Y., Wang, C., Christopoulos,” Simulation of the Transmission Line Effects Based on
TLM Method”, IEEE, 2008

3 M., Panitz, J., Paul, ” A Fractional Boundary Placement Model Using theTransmission-Line
Modeling (TLM) Method”, IEEE Transactions on Microwave Theory and Techniques, vol. 57, no.
3, March 2009

4J. Paul, C. Christopoulos, and D. W. P. Thomas, “Correction to “Timedomain modeling of
electromagnetic wave interaction with thin-wiresusing TLM”, IEEE Trans. Electromagn. Compat.,
vol. 50, no. 2, pp.450-451, May 2008
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mod EXOXQXU $QFDN PRG NHVLP IUHNDQVOQO
ROXGPD] 8\Jge@DRNGB GDOJD NOODYX]ODUO W
WDVDUODQGUODU %XQXQ Lo

GDLUHVHO GDOJD NOODYX]XQXQ ER\XWODUOQOQ X\IXQ
PRGD X\JXQ ELU X\DUOP \DSOOPDVO JHUHNLU 'DLUHVHO
IUHNDQVODUO ED]O NDEXOOHU heb&xbdamNanglitikieN [UHNDQV
c6]*POHUL \d& §IOQEL-QGH N XyOkSeR @eRandafla tam dalga
DQDOL]JOHUL \DSOOPDVO JHUHNOLGLU .XO00ODQOODQ \+*NV
VRQX0o YHUHQ ELU WHNQL+-LQ NXOODQOOPDVO sUHWLP YHL
TLM'de optimi]DV\RQ \DSOOPOUG YH KO]JOO YH JeYHQLOLU ELU \]|
oDOOUOOPOUWAOL <l QMAHP R QUNKDWKI= XQX J|[VWHUPHN LoLQ E
ELU GDLUHVHO GDOJD NOODYX]X |[UQHN DOOQPOU EX \|QV
sonugODU YHUHFH=L JJVWHULOPLGWLU

gUQHN \DSOPO]; EDQGOQGD NXOODQOODQ YH EDVNOQ
11.915mm olan WC- DGOO GDLUHYV HdDr @& DatnJdalghl éndlidi Y X |
opWLPL]JH HGLOPLU 7/0 \|[QWHPL LOH \DSsOGoPOuwbdU 'DLU
bo\ XWOX \DSOODUGOU YH NXOODQOODQ IUHNDQV EDQGOC
Ancak kOODYX]GD LOHWLOHELOHFHN RRihXOlcBaHUHFHVLQL NO
belirle G L + LikLmu@u TLM yéntemi N X O O D Q Gl@eRa&IBriNswdldr ve
OHULWOL NDEXOOHU LOH 0|]*OP+G DQDOLWLN VRQX0oODU N

2.'$ RESEL DALGA KILAVUZU

UHNLO YGH J|UsOHQ GDLUHVHO NHVLWOL GDOJD NO
dalgaODUOQ NXOomPmMOPOm OBD M@ RODUDN SHN o0oRN X\.
NXOODQOOPDNWDGOU 'DLUHVHOaWWHYQ @V O.Q ¥ DQ L @HsW U L
silindirik koordinatODUGD \DSOOPDVO .DRidWéré\ld@ntaNRRUGLQDW
VD+ODPDRWBMERMEUWUWH]\HQ NRRUGLQDWODUGD o|]*Ps JHU
maxwell denklemleri silindirik koordinatlarda ¢6zilmesi gerekmektedir. (1),

Q DOWOQGI
HN ELU PRC

5Dp., J, Griffiths(Ceviri: E., Bayraktar), “Elektromanyetik Teori”, Gazi Kitabevi, ISBN:
9799758640828, 2005
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'DLUHVHO 'DOJD .00DYX]ODUOQOQ 2SWLPL]
gOHWLP +DWWO ODWULV &i@GHOL LOH 7DP 'D

HOLWOLNOHULQ tlaHia VriaxdvelQ Genkldnteri NRRUGLQD
gOrilmektedir.

UHNL®@LUHVHO NHVLWOL VLOLQGLULN GDOJD NOODY X

| SZHE, W

o EXz T (1
Y K2 oU W wU i @)
H, 378 EWM, - o

k2o W UW i

C

5o, ZPw,
kX © W U w i

v (3)
_I 3B, LM

2 ZP—=, (4)
K2 oUW wU i

/

BuradaN GDOJD Q X PsBbitil yoStermeK Gzpre,kk*- *dir. Silindirik .
koordinatlardaki Maxwell denklemleri, TEvVEO PRG LoLQ D\UO D\UO of]<OPH\
gerekmektedir. C6zim, Bessel fonklEQODUOQO YH N|NOHULQL LoHUPHNMW

TEmodicin,H, LIDGHVL  fGH YHULOPLUWLU
H,(Yl,z) Asin(n/) B.cosn/).J,(k, Qe ™ 5)
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TMmod icin, E, LIDGHVL  §GD YHULOPLGWLU
E,(41,2) Asin(n/) B.cosn/).J,(k, Oe ™ 6)

'DLUHVHO NHVLWOL VLOLQGLULN GDOJD NOODYX]ODUC
KHVDSODQPDVO LoLQ VOQOU tDUWODUOQOQ GR+UX X\JXO

7( PRGXQ GD VOQ&N WwxuWeE REGDRORDEDGOU
ifadesi HOULWOL+LQGH YHULOPLGWLU

jZP\H,
E,(U12) Ry (7)
HULWOLEL@LGHIKY G+]HQOHQLUVH GHNL JLEL %HVYV
cinsinden ifadesi gorilmektedir.
iz,

E(U/,2) 2 Asin(n/) B.cosh /) @.3, (k. e ®  (8)

C

TEmodiginPRG NHVLP, fUdH (9)Ddakvdibidir.
c k

f — 9

e S (9)

TMmodu,PRG NHVLP IUHNDORYPO® LoHYPDNOODYX]GD VOQOU |
E,((/,z) ove J,(ka) O ROPDGBOROW uDUWODU®M X\IJXODQGO=C

mod i¢in mod kesiml U HN 0L QM (10)'daki gibidir.

c Kk,
fc,TM Z—S-a (10)
YH GHQNOHPOHULQGHQ J|UsOG+++a0IBLONMOODYX]GD

TE ve TM modu, PRG NHVLP IWHKDPQ®BDN®ODYX]XQ \DUO0DSO

RUDQWOOOGOU 6RQXo RODUDN NHVLP IUHNDQVODUOQC
hesaE O Q D EMe bhedap)yliksek frekanslarda tam dalga analizi gerektirir.
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gOHWLP +DWWO ODWULV &i@GHOL LOH 7DP 'D

3.9/(7260 +$77, 0875086 02'(/o

gOHWLP +DWW OTramsndsdn\LireeRVBdeidig. Method (TLM) )
KHPHQ KHPHQ KHU WeUOe HOHNWURPDQ\HWLN SUREOHPO'L
onemli zaman domeni tekniklerinden birfdifLM ydntemi temel olarak devre
PDQWO+0QD GD\DQdymli fitiks€l SUREO HM® K]D\OQO oRN VD\OG
NeoeN KeFUHOHULQ WRSODPDO BoEXN 10 L FQUGHHD H @ N D3O D NOWRDGH
|[ITGHUWLU +HU ELU KeFUH ELU LOHWLP KDWWO JLEL GeG+Q
YH\D SDUDOHO E D + (nBsIB ¢dBiMelgidilri B OBIMQ B LUDWODUDO QO Q K
DN Q@ @erilimleri FLQVLQGHQ KDW GLIHUDQVL\HO GHQNOHPOHU!
GHQNOHPOHUL LOH HOUOHUWLULOHUHN PD[ZHOO GHQNOHP
GHQNOHPOHUL DUDVOQGD KIL),(LZyded iki Loopit UTXM PDNWD G O U
hiicresinin geriimYH DNOP E@briiinekiwdd.OD U O

Wy \IX Wy \|z

= = = L= (11)
W wow W
viv, vy, viv,
Y Y 2lC—, (12)
\X \Z \

0 2 g]\D00oOQ [/ B6HYJL ( 7RSX] ~ gOMHWLPODPWWWOLRYOLYL Y|HQWHF
[JJ*O VR+XUPD RUDQO KHVDEO  g7hB\®KHSGLYOWD QEXWVLILY &LOW (
" G.E.Mariki and C.Yeh, "Dynamic three- dimensional TLM analysis of microstriplines on

anisotropic substrate,IEEE Trans. Microwave Theory Tech., vol.MTT-33, p.789-799, Sept. 1998

8Q., Tang, Y., Wang, C., Christopoulos,” Simulation of the Transmission Line Effects Based on

TLM Method”, IEEE, 2008

®W.J.R.Hoefer, " The transmission line matrix (TLM) method in Numerical Techniques for

Microwave and Millimeter-wave Passive Structure,(ed. Tatsuo Itoh), New York, Johns Wiley &

Sons, Inc., 1989
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gNL ER\XWOX PD[ZHOO GHQNOHPL \D]JOOOUVD

\E \E
Y P\'H A P\M X (13)
W W W W

WE, WE, _ WE

y y
PH—Y 14
%2 \22 \t2 (14)
(11),(12) ve (13),(14) denklemleri EELULQH EHQIHGL+L J|UsOPHNW!
YH GHQNOHPOHUL DUDVC@&D JHoLUO ED-S
edilmektedir.

E, {V,,H, {I,,H { I,,/ L, 1 2C (15)

z

UHNLO 9§ GH LNL ER\XWOX 7/0 KeFUHVL®@dit. DLW LOHWLP

>‘\®
x
W
2
N\
B
I,(z-Al12)  LAO2 0 LA/2 | (z+Al/2)
k rnm _nnnm.

\'7'
o
Yy
bx\"'\ v 2car
-
W d X
S
ALl 2 5
2
o

UHRLONL ER\XWOX 0J0 KeFUHVL
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'DLUHVHO 'DOJD .00DYX]ODUOQOQ 2SWLPL]
gOHWLP +DWWO ODWULV &i@GHOL LOH 7DP 'D

7/0 \|QWHPL LOHWLP KDWWO PRGHOOHPHVLQH GD\DQG
70 PRGXQGD KeFUHOHULQ@WOQDHIOU OCHUNEamHO ¥ D4 OW H U L U
DQDOL]L \DSDELOPHN LoLQaktAU NDBDB-0®QW Q OT0U B RGHKIDLG
KeFUHOHU SDUDOHO ED+-ODQDUDN GHYUHMo|]*Pe JHUOHNC
KeFUHVL GL+HU KeFUHOHU LOH G|UW DGHW ED+ODQWO QF
7/0 KsFUHVLQLQ, BRIXWODH & D\ONB® QRBINWDGOU +HU ELU
NRO ¢« ]JHULQGHNL NROD JHOHQ JHULOLP GDUEHOHUL LOH N
hesaplanarak problemin ¢ozimuine gidilir.

4.6,1,5 u$57/$5, 237900=$6<218

BUREOHP X]D\O EHOLUOHQGLNWHQ VRQUD VOQOUODU(
icerisinde analizin ggs HNOHUGWLULOPHVL ROG®BNod&ejl®@ HP WDUOPDN
SUREOHP X]D\OQGD LVWHQHQ \DSOQOQ DQDOL]JL \DsOOP
KeFUHOHU LOH DQDOL] W&dGPBeDDDbFONOK, FEEDE U] \DSOO|
hicrelerin anal GHQ |QFH ELUELULQGHQ D\WOOPDVO DQDOL]
N OtMax@ve UOHPOHUL NROD\ODUWOUPDNWDGOU

%X DPDoOD SUREOHP X]D\OQGD DQDOL] \DSOODFDN \D:
béliindikten sonraa@L]H EDUGUODQPDGDQ |QFH \DSO LoHULVLQGH N
\DSO GOuUDUOVOQGD NDODQ KeFUHOHUH 3 GH=+HUL YHUI
X]D\OQGD \DSO WDQOPODQPOUGU ROXU 'DKD VRQUD DQDOL]
3 ROXS ROPDGO+OQD EDNOODUDN VvOQOUD JHOLQLS JH
geOLQGL+LQGH ED-ODQWO GHQNOHPOHUHNLHOY U\ DOOQD
2 boyutlu TLM hiicresinin ba O D Q Widn@zkiedi® J |
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hd
VI (xy) Vi(x+1,5)
2 4 2 4
V(%)
1 1
Wy + 1)
2 a

1

UHNL®ONL ER\XWOX 7/0 KsFUHOHULQLQ ED-ODQWOODU(

%X oDOOUPDGD VXQXODQ RSWLPL]JH HGLOPLG gNL EF
MiNHPPHO LOHWNHQ LOH N Dafleded Qe @O QOUGD JHolLd
veULOPLGWLU

k—an}i = V5 k+1Vf = V5

(16)
k—1V3i = W k+1vﬂi = W
Ve(x—1y) = ¥ (x5) Ny +1)= WEY) gy
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W(xy+1)= V(xy) Vi(x+ Ly)= Vi (xy)

56008/%$6<21

<DSOODQ RSWIRLJRVYRQXQODU YHUGL+LQL VOQDPDN
11.915mm olan WC- DGOO GDLUHVHO NHVLWOW VLOLQGLULND
NXOeDQWOU T8 eDrmajod@nalizi icin dairesalD S OhQdtel@re
bolinmesiYH \DSOQOQ VOQOU uDUWODURGEPbR®XuGWXUXOPDV
X ] DAidre boyutu'x="y olmak izere [ KeFUH\R @®DIWO U

-« R -
| [ [ 1

|

géziem &

& kaynak

AX
X

UHMLT/O BUREOHP 8]D\O

®((WURO < %DOON + + 'DLUHVHO 'DOJD .00DYX]ODW&GQOQ %R\XWOX )’
3.URSI-7h5.a<( %e/a06(/ .21*5(6g + D FreltééVAHRKad, Gr&EYNIH00
1 Benson, F.A., Benson, T.M., 1991, Fields, Waves and Transmission Lines, USA.
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BUREOHP X]D\O EHOLUOHQGLNWHQ VRQUD UOHNLO ¢ Gt
WD Q O P O brexmektedir. Bu amacla dairenio DS O .5x segcilerek
proboOHP X]D\OQOQ LoHULVLQGH NDOPDVO VD=-0DQPOuUWOL
VO Q @eriemie) dlan alanlatc HNLO 9§YGHNL JLEL 3~ LOH GROGXUXOF
GOuOQGD NDODQ DODQODU 3 GH-=Himillasy)€bH GROGXUXO
vVOUDVOQGD DQDOL] \DSOODFDN KeFUHOHULQ WHVSLWL NF

g|jo|ojo|o|jo|ojojo|jojOo|OjOojO|jOo|O|O|lO]|O|O
g(ojofofojofojr|ij1f(rj1f{rjojojo|jojojo|o
g(ojofofojryij1rjij1fij1frj1(1jojojojo|ao
gjofjojoglji|1j1|1j1|j1j1j1j1|j1(1jyofojo|o
gjofjogif(1j1|1j1|1j1|j1j1j1|j1|j1(1|j1qojo|ao
go(oj1|1f1|1f1})31|1j1f1j1f1|2|1]j1|1]|1fj0]|0O
ojofj1|1f1|1f1)21|1j1f1j1f1|21|(1j1|1]j1fjo0]|0O
ojif{1 1131|311 f1]3 1|3 |1]1]1]1]1]0
ojif1jaf1jif1j1j1j1j1j1j1j1j1j1|j1j1|1j]o
gojpif1j1f1j1f1j1j1j1j1j1j1j1j1j1|j1j1|1j]ao
ojpif{1ja1f1j1f{1j1j1j1j1j1j1j1j1j1|j1j1|1j]ao
gjpif{1j1f1j1f{1j1j1j1j1j1j1j1j1j1j1j1j1jo
ojif{1|1f(1|1f(21)2|21j1f1j1f1|2(1j1|1j1]|1}]0
o(oj1 11311 )3 |1]j1f1]31f1|3|1]1]1]1jJo0]0O
gjogijif{1j1|(1j1|1j1|j1j1j1|j1|j1(1|1|(1ja|o
gjofjogif{1j1|1j1|1j1|j1j1j1j1|j1(1jijojo|ao
gjojojoglj1|1j1|1j1r|j1j1ij1|j1|j1|1jofojo|o
gf(ojofofojifij1rjij1fij1fr|1|(1jojojojo|ao
g(ojofofojofoj2jijifiji1f{ijo|ojo|jojojo|a0
gl|ofjojofojojojojojojo|jojojojojojoflo]jO|O

UHMEDUREOHP X]D\O VOQOUODUDOQOQ WHVSLWL

60QOUGD P-NHPPHO LOHWNHQ WDEDND LOH NDSODQPO
Similasyonun sadece dairesel kesitin igegliQ GH \DSOODELOPHVL LoLQ \DSO
G D UW O D UddittnésQoldMkdaydenviaO PN <DSOQO0Q vOQOuoDbubQ
\DQVOPDQOQ VD =+ OnDcepekeiz\géen_getilith daf@HIU LOH \DQVO\DQ
JHULOLP G D U Eogtinbnuiir IDQJLDIVNGEE QNN X

$QDOL] VOUDVOQGD ND\QDN RODUDN GgausN YH \eNVHN |
dDUEHVL NXOODQODORMPROWOWN JDXV GDUBBALQLQ NXOOD
NEYX]XQXQ GelGeN YH \eNVHN DHNIDQKDERNGQSED GRDGXNoD
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ELOJL VD+O(Dsy Rial \gansGdarbesinin fonksiyonu gorulmektedir ve
ifadede kiT JDXV GDUEHVLQLQ KWDGOU+LQL WDQOPODPD

(t 1)

ft) e T (18)

*DXVV GDUEHVLQLQ EDQWrerIHQtDéOfBﬂr@MdXODQPD
analiz edilecek en yuksek frekans icin uygun darbe sittsi s OPL M B/QOD Q EX
oDOOUPDGD HQ \*NVHN IUHNDQV ELOHUH®UHekiOH GDUEH VL
gibi secil P Ltid
0.66
max ?

Darbe siiresi maksimum frekansa gore dy@DQPOU *DXVV GDUEHVL
NXOeDQWOU *DXVV GDVIEMFH EOWDRNWDHWUX\IJXODQOU Y
QRNWDVO RODUDN VHOLOHQ EDUND ELU QRNWDGDQ LOJ
simulasyon sWHVL ER\XQFD ND\GHGLOPLUWLU

f (19)

6LP-ODV\RQXQD DLW SDUDPHWUHOHU ¥DXVV GDUEH
a[ 0\0,3309 PP (0O0/N667 ps ve simllasyon stresi 10608/ ND\QD=+0Q
X\JIJXODQGO+0O KeFUH [\ J4auP QRNWDVO [\

UHNLO YHE v8AM modu GDOJD \D\OOOPODUOQOQ ]DPDQC
GH¥LPOHUL J|U*OPHNWHGLU 'DLUHVHO GDOJD NOODYX]>
(64,64) |[JUQHNOHU DOOQPOUWOU KkDKNLYREOPO DOIXQDAU |
G|Qe+U+P+ ))7 \DUGOPO\OD GDOJBYNBODHXGEXQMN G LIQURHNIINY W
UHN kgD daTEve TMmodlLoLQ HOGH HGLOHQ@rillinéktddrQV FHYDSODU
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U H N4LADaliz sonucu7 ( ORG 'DOJD <D\OOOPOQOQ |IDPDQD ED+-0O GH:+

BUREOHP 8]D\O [
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iTEy

wesssss Anialitik
Simiilasyon

08F

07F

05F

04F

Normalize Genlik

02F

01F

'DLUHVHO 'DOJD .00DYX]ODUOQOQ 2SWLPL]
gOHWLP +DWWO ODWULV &i@GHOL LOH 7DP 'D

: - H
09F i1377GHz 15335 GHz

TEy
12.238 GHz

iTEy
16.834 GHz

N R «JL,« .} Mﬁj‘.«!j

1 15
Frekans (Hz)

UHNEWC-94 DaireselDOJD .O00ODYX]X 7( @RBEWHNDQV &
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U H LADaliz sonucu TMMod' DOJD <D\OOOPO epPOIPD. ED+0O G

BUREOHP 8]D\O [
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Normalize Genlik

09F

08

0.7

0.6

05

04

0.3

0.2

01

e Analitik
— Simiilasyon

'DLUHVHO 'DOJD .00DYX]ODUOQOQ 2SWLPL]
gOHWLP +DWWO ODWULV &i@GHOL LOH 7DP 'D

1

Frekans(Hz)

UHMNEMIC-94 Dairesel DOJD .O0ODYX]X 70 ORG JUHNDQV &HYDEO
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6.SONUC

Bu oDOOUPDGD GDLUHVHO GDOJD NOODYX]XQXQ RSWLP
Matris Modeli ile tam dalga analizJHUOHNOHUOWLULOPLUWLU ‘'«0eN IUH
analitik c6zimlen DSOOOUNHQ ED]O aEX QUOHND QS AONPDHNONG LNo H
NDEXOOHthakivDPOOH MM DOLWLN o]]+P LP NPp(izé&] KDOH JHOP!
HGLOPLG gOHWLP +DWWO ODWULYV ORGHOL VD\OVDO o]]eF
geroHNOHUWLUGL+L LoLQ WeP IUHNDQVODUGD YH WeP EI
DQDOL]JLQGH NXOODQO O DamagiapFatkteN X OVONDIBAMIPQ 4 W L U %
GDLUHVHO NHVLWOL GDOJD N$2@dryskl] kesdliQBgl] HGLOPLGW
N O O DY Xg XeQrKI@nod analizi sonucu Tablol ve Tablo2 deki sonuglar elde
GLOPLUWLU (OGH HGLOHQ VRQXoODUybB@eRmHO®OHQGL+LQGH R
\DSOODQ DQDOLOAQGE MEQDWFIDUWDMDQGO+O KDWD RL
GeleN ROGX+X YH WeP |UHN®QIELIDHF W-DKID W\ B N IDDP X UMK 10U
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