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LDMP YT VIDNL XD NNPYIN NN

:(Axiomatic Design) >n1n90pN )90 - nvovw .1.2.1.4

MY YONNN OO TN TN D) NN NNMNNA NPONRIVEPNNA NTPNRNN [31] NVOWN
MNINKPNN ANINNN NN TONND 1ONN TONN NX NN NVIVN .JONN DY ININD) MIN
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. (Design Parameters-DP) 015010 010199910 YW MOPN NI DY RN
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DIVNI9 HY OINPPPIN ANINY FR n1oxInspno mydaT Y ann nn v (NTr72) 90 1o8pns :1,.5-919N
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SV HUNNN DINNY 1OND MYOIT DY OORIVIPNAN DINNNND NN MVANHD ONIPY 19N
TINPNANND NPNPI2 NI 1ONN NOYA PNIND ONIPYN NDWNN JOIN ANV DN MDD
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DN AVYNNYD DNAMIN NMPOTIN NIDIWN DY DN DDA DY MY MIAVMNND MLV
20 NPOTIN MDIWNY DMIPIYN DMNXMN OND NYIDY .NNOND

.(Signal Flow Graph) SFG nn7)xT WX 00250 nnianoT .1
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.(Bond Graph) BG .3
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NI NP DY P9 TYNNA NANIN2 VN NN Line Graph »Np 97 NItya MOIYN NIN»
D912 OYHRPIVAN DXVININMD NT NXMI NN YINOYW 12 NUYIY DOVNNNN DN THN
SV NNV DY NI DT NN YUYTH TWUND MNP YT DY 1IN DINNY T DY DNINPH NPND

.NODI NPND D17 MYOMINNIINPIVIAN YT NN
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:(Graphs Enumeration) £599) 192 19585 H9t¥a 1an 191 )1 .1.2.2.1

.Enumeration >955 1912 IXIPN MNP 97 NI NPOTIN MOIWN N¥» HY NODIAN NOOWN
JOIND YNIAND PHNNN TPNVRIIMP NPYNINY DN NNN HY NODIAN 19NN THPNITINN
19INA DY 1) FINITINGN NN .AMININ MDD NNY MHVINY Ty DMIYS 1901 Y1VIVN

:[32] Nan

D187 DIONN N MPIN MYIIT I DY NPINIPIPND MYIIT NMY - 1-15V

SV YNN NNIT 190N NYIAP (TN IN 2ININ WD) NINNN NYNN 1I9IN NYIP : 2-25V
9957 1IN PINNN

DVORIVSPNAN MYIITN 29 DY 29 HY DN DINDIND NPT : 3-2OV

YONPPN MIANTD TINND ONP 9T NIV NINNN DY DNON MIMNN SVNPP MIAN NN :4-10V
NHYNRINY DN NNN2 YINOY NITYL DMIWIRD D1VNPPN DNIANN DI NN NN
DIV INN M NN DMP NX2N NPV YD DNITYA DDD 1901 IDIDI) NPNVIIMP
PR M NN

TPMON DYINND TWANNDN 2N DIVIN DOWIY 4-25W1 DIAPMVY PPN 2970 NN 55 : 5-25v
MYITN DR OMPO NN D ¥ DTN IR MIXIDY DAPMY NN »
DIMNIMNN DY MYURI PN MYYD NN ORNNA .1-25V2 TINY NPIRINVIPNN
N 02210 NY DIRNN ONNMNIND NX Y NI

DY PN DINA OINDN INIHN MINA DD NN 55101 AN MITOP PN YNINN MY AOV1 : 6-20V
N ININN NN

D»97) DMIAN MY DM DMIPY DXV NN DN TPNNTINNDN MNIY NNV 19D
VY 2UNMNND 1DINT Y¥INNT  DMHNN DNANN NEM NIN SIPOYN SNV PINN .0
LW 129,729 MIANN MPPNI MTPHRNN TN NPIRIVIPNN MYITH 1D PRNN 19N
MYATN TIND D) 1) NPYNIPEPNN 9 Yy ONANN YW IPHRD .MaAn DTN NN
1TI2Y2 MM MMINN PAN 1NN NOVOW .OTR OT 9y DOUYI MWUNT MIAND NPHNIPEPIN

T DIPVY NTIM MONMNN NIMP D) NIV 91 Enumeration — N NOOWY 1T NNY
19INIY TI2 NIN MW .I2TOV INDA JMX XINDOY NN MIAND NPINIVIPNN MYITHY

NYLIPNAN Pa o»pnn NN Y (Compatibility) 7ny»dNN’N NPHY ST DY TN
STON9Y MNVN NN INMN TARY T ¥ TH-TN WP MIAny

25 Enumeration- 1 2 MyN IPYY DY PR JONN NOYI NIMD NNT DTINT vIIWH V9

YWNN DI T YY vy Enumeration-12 VS0NPN NN LANT NTIAYA NININDD NOOWN
PYNIPIPNSY MON»NN XYY MIANN 2520 N2 NDDIAN MIN NVIVN IPIYY Tva

:(Genetic Algorithm Programming) »v3) 0559998 NYtya 1o .1.2.2.2

NI OVNN DMINOND .DNTIND NTPIND NV I8P 1ON NVIWA SV OIMMININI VIDOY
SOV NONNN TP OMNMY MININD NDAP NIVARNN NPMIANDN WIDdN NV NUYNY
9NN NMYAD PPNY RIN NN PPV TA52) NXM NN DIVD NYANN NPN NVIYN

[15]) Koza »1> by 1992-2 n,md Rechengerg »1° Yy 1960-2 3810 DNYINOND MNIVYNRIN 1IYIN



T OIMPN NIMNIND T9DN TINN DIRXY NN PVNN OMINORN DY PNINTINND 19 DY
NN DN NININD DY PANRIINY 791957 DY NPNT MDY YT HY) NNIN DIPIDN DN IUN)
N HY NININN D PINA NNV DIXYNIN DY »T) 1O DN .DMNVN MNIND DYAPN
N7 992 OWAPNNN MNININ .WTN NT 952 NOAPNNN MNININ NMDIIIIN NN PN 31D
nMan (Fitness function) N5y MXPND 91N DNIN) INDIN DIV MINVINT MW INND
NN ODOIVIN NI TONNN .NPONXIVEPNAN OPPY NYAT NNMNN 2N DNNIMNN NN
9NN AR PY0INY 1NN IV P90 NIN PINVAN NN THIMPIY DOVONND

NVOY NYYNY NN SONN DIMINORN NV NNNRIY N1 TID2 MNYINND 1IN NVIWN
NNONND NVWY NN NNT NTIAYA HXINT NOIVN IDON) OOP VADNP DV TPNDIDVIIN
09UNPN

:(Function Based Design) 1’8999 771 )55 .1.2.2.3

NYORIVIPNON MYITN 29 DY JONN NMYIAY SVNPNN DTN NP DY MO WR MOV
JPUNN MOTIN NN S TINN Nan Tonnn Tvnna .(F.R)

:Bond-Graph n9tya 19837 Moy SV ANy .1.2.2.3.1

NN DTN NN . B.G natya ny» s Sy mOTIN NOIWND NLVAN DIVIY NNY NVIVA
SV NPONINIINNTN MNNWNN NN I NINY OY) ON0N YOTIN DINND DNMNN 1IN VYN
JONNPTN NOIWYNN

"B.G Chunks Method" nx9p) NwNan ,B.G m7tya 1on HYv n»iddm modw >Ny 0w

B.G oy nnsvyn moayn onna Dwvnnwn NNY Dova [33] DN noowvw ambd
DPTHN PNN PYNN .NPDID P12 MNIAND NN MYNYNN T JIDY NPONISPNNY
NN NN DY QNN TN DAY DX NINDNNN NIIWNN NN ONY DXON

08 MXOIMN "Black Box" X722 N 25w 91T 1R NYATIN NPORIVIPNAN NN NYNID

MmN "Chunks" — 1020 MIN \MND NDUYI NOWNN 9N PN . )PDNN POIN TYNNa
TONN XIN PNN PONN IPY MK DVPN DN NN AN 0) NINY INRDT DN INYINI
9901 YYY2 NININN DTN 12T DY 191D DDAPNNT NININN 90N TIND TYUNI YIDN
)22 DY ONNDIIN

"Impedance Method"nx9p) "Black Box'"-n 112590 7972 mw X NO91ON NWN1A DT nOudY
2N YN 132 NON NIIWNN N2 NNV NINN PNIN MNIAN MITIN XY NNT NVIWA 3]
MM PONY OO PONNN TYNND .NPINIVEPNN MYOITN IR DPPNN MNYNRI VYN
D10 DMOTIN DOVININ 19INA

NNMT HWINKY NIPOYN 2D I 1N B.G T DY MOTINN NIIWHNN NN NIV )ONN MVLIVI
INT DTV DIV DND DNT XD MTNY ROD DNINWN N0 NIYY 1DNN NMYL DY NOWIM

29 MowNY TP B.G-n ¥ N7IYa 1Ny 7on IPYNa yan mown Ny pa mvn
1PN NTPHRNN ANT NTIAY2 MHXION NVIWAY T NPININD-TIOPIXR MOIWN 1ND NPHINND
YT NIY AWAND DNONN DINNA MTPHNN HONP NINRINY DINN I DNDN >OTHIN DINN2

DI AN OIS B.G.-N 1% N2 190 NOW DN P TPNINON DIV HY NN DINNND
TN DN DO TINN DXVININ YV DINY DINPY YT Yy 19NN NMYIY NINN NN I8»Y

91959 9190 NN 1995w NYD ,B.G.-n 2¥» 25w 25V DD MNNNNN NINN NN N1NI
P2 PADI/MINND NNIT NN INY RVINN N NN ,0NY DOPOTIN DIMINNN DIVININ
DN ONNMND NN NN IO NOY THPVNNND NNMNNN NN INNND) NN DOVININD
NN NP DV INNHD TR DTN DINNHD DXVININD NI NIIWNY DNYNNN I9DN NN

2327 N8 N DIRNN 1991 NIIWNN NI DY MNIMVN

:""Agent Based Method" 05103 mwnnunn Mo’y .1.2.2.3.2

MITHN NMOWN YIS NPNIN NPMONIND MMY> DD DNV MYHNHNWNN MOIWYN
D112’V NIYA MR ,NIPIN NHVIVON NIV VN NIV DXADOWN TURD JINY DY MIDINND
,D»OTIN DOXVINON NP DY OXTPANN OINNDN DMIND .[3] NI NNMND NI 1N VN
AN PNN YWY MSHDOLVIN DY DMINNY DOVIVNP NPX DY DXTPAN DN DNND

. "A-Design theory" NI 2wNHN NOIND NTNYYI DIV MYNNVNN NNV TINNDN



D127 Y2V PMONIN N2 HY DNPN NO NYyNY M (Agent Based Method) ABM-n
NOVOXY . INNNNN MAND DY TPNNNIND NN ST DY IS NPONIVIPNN MV NINN
VNNYND DIPNI PIND I8MY NDID NI D) IUNI NNT NTIAYA MIXINND DOV 1D INY NNY

.O»p Yy

:(Catalog Design Method') nyvp mvrw .1.2.2.3.3

99 (...,MMONN ,DXPN DoY) ) OMDYDAN DOVININM DI NIITH 1PI0 DIV NNY NVIVI

NN N2 VIYdN VWY NN NNNY NVWN Input/Output Element-5 971 »001 2959
95 NN NN IX T IDINA D0ND NWYND JN NPINIPEPNNN NN NYNIND DXOVINON NIVIVY
Y0P MOV MAVNINKD MVIWUN

PNINS NI MY Y DY ININY MOLIVN NVIDYY IXNYAL 1D 90 1) [, 0100
D»ONN OMMNNN DXVIDNP NN NIYIRND NNT NTIAYA MIXIND NVIVYN NN NMYID
DY PNN

SNONIN NITYA 199 .1.2.3

MOIYN DY DVIN 12D NN DI DY TIPNNNIND NNNVNAY SYNNND TN NDAIPN TNININD
MNPHRN TAND MNININD VIVOY DN DININKD DMWY .[28] DWW DIINNHD NPOTIN
11997 ,(22] 720D M P2 MNININ NI 1912) 1D MNININ ONPY 1ON Y IRIYID
,MIVYIY NPNNNININ NPNININD 27 .MOWN DY NPNNIND P2 N INONIN DY 9N M)
TPNONIN .NDMP NIV NDY DI DY NYTN NIIYN 1722 11D YOTINN DINNN ININI MUY

N PIYN 19N DIMYY 29N NI ©ININN P2 NPNNTIND

720 P2 0N MY M P2 PNININD D) WHNYNIND AWNNND 1ON TN D7 I8 [22] Gero
NN MNNYN IDINT THINNDD 207N T PONINAY NNMT DIWIND PN 1Y DTN .DNMNNY
YT OY MNY NNNY NPONIPIPIN MI2N MINWN
TEONIVIPND MNININ NIN NNT 7TV MDY H0N PR THINNTMNNN TINININD RYD
AMYNN NE1N NVIW ININY 9D 1192 N2

Y IMNX NDDAN MNININ NITYA 19NN NVIYI NOMIN DYYND NINT NTIAYD SN NIYHIN
.D»OTINN DIMINN NN GMYNI VIV TNN 2D TPNNMNV NX»

NP G 1TV NPOTIN MOIYN NI D9 HNNA YVNININ ¥PY 1.3

DN NTI2YY TPRIVN IMNNKN D971 NN HY 1995 ¥p NNY N MY PYo

:HOI02 M .1.3.1

:(graph)g9)

nvp Y35 IWNd (vertices) DNNY (edges) MNP GOIN
VPN DY NP INNY INIPOIY ,DINNY HY NT DINNN

97 :1.8=99N

:(degree) mmisn M7
JUNS IMISNY MNYP 799010

.12 DOV DXV N2 NN :NX1.8-9N

10
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5 oomnyn .e; TVUPN YV NSPN O NN 0NV, -1 7, 1908 nxnna
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@ 250NN YW NXPNHOINNS ORI V, 1V

9Mavoon :21.8-99N

:(connected graph) 9w 99
DMP 952 DXNNY MY Y PA DX PN OX VYR 9 RIN 90D
MmN Yon (reachable) v NmIN Y5 10T, 7NN 91500 NINSD
9NN OV IR

PUP 91 $21.8-99N

:(cycle) Hrvn

N IMN DN DI90NN YWY NSPN INNN NYY 9932 DID0N Y
1NN NTIPI NMIND INNY 00N INT — DOy, MINK 002
2ONNN NN

.93 5N NHon $91.8-99N

$ VIV (Dayn) Hoon
NN LYNY) PPTI NNX DY DY NN Y 12 (DIvN) DIDon
ANSPN

:(Face) nxo
VDN MNVP NI DN

93991 97132 NN £91.8-999N
1991 PN MNYP 11 PN {A,B,C}
NS NN

:(cut) 190
:INAD NMNINN NN NNPPNN 9N MNP NP SIN
ND 9N IMN TIONN 9N I 1N MNYP NP NTHID .1
YR
NNONN NN NNOPN D THNN DY NP NNYD .2
SMYNIN

9Ma7nn $31.8-9N

:(isomorphic graphs) 0999291N ©%94)

N NNV DNYY (TUNN2 ININD) MYNIN MINIVN TURD DPINMIDN DINIP) DI NV
MNVN P2 MAONN T90N YW NINIIND HAPNNY N2 TN DY MYNON NYIVN TWND
DIV G0N DY MY NXMIVN HY MITINYMN
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:(subgraph) 99 nn
G 5v 95-nn .G 910 mMo»w H 97 Sv mnwp) 0onnsn 95 ox G 915w 9n-nn 20 H 90
INVPY DONNY 190N NPINN MY IIPNN

A AN.S

-1 0N P10 DN MY V1. 89N
INPYN G0N Y D97
:(dual graph) s5%7 99)
959 Dy MY N O”ONYT 09N oN G* 1 G
0NN N GF-a MpTip 0»p G-2 NN
MNINNNT NN ONY ON DOV IONITA
RIFPALE N RAaLv/

.DM9NMVN D97 :N1.8-999N

DHNYT 9 97 $21.8-99N
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$0299) NITYA NPINPIPO MIIYN NN .1.3.2

;IO MITHIN
.DYOINON NN : NN
NO9YN HYHINMILN O : VININ

DY NNVIN NPND TN VI 297 DTN NITY TOORPIDY NN NY»

$N999NN HY N9V (1)

.DNOWNN DY DMV DOVININD P2 OO TTN OV

SIIVMINI/NNINDID MNON (2)

..... VTIND,INIPNRL,OPYN )9 DT NI DOVINON DY NPVLINDT NNNINT MNON

DXVINOND PTHIND PR NYTY NIN D7) NITYA NPORPIVA MIIWN NYM DY 215907 J1PYIN
NMONM AP INYN TR NIIWNN NN DU HINNNVNY NNID NN NIIWNI DMWY
MN NNTD NN DXVINON NINND NNDXN OX .OOWN NNON NN NPIRPIVA/NPIVNINDIN

2970 NNOND NOIWNN NINM)

MRONP .B — nbwm A — monn ,M — 10N H¥ NN 1N .97 7Y NIV N¥MO NoNT 11.9-9N
990 NNV 197 NYM NNAD ,NT0NN .MOONI 1 NHHNY NLYHY WNDNN NITYL MWD NPIDNNY NNYVI

N¥M.0NNYN B — nowna nip»on a8pr A — N7N0NNI NPYL AXPY INRND DNN DY NYNND MDD DN NOND
NN NYTY 170 TTHHRY XIN PPN DT NN MAYPI DN DAYPN DINNNI DNINPN DIVININT YD HNHDYND
OYTNN OMYYW TIAY I2TN DYIN TPVINNTIN NDINN DY NITTN DY DY MY NOYN DN ,MIONNN DDIVN
NID NN N1 NN TNY 12T DY DINNY P NN MPY D) 12) DXNHY HY NONN/NIDIN DY 9730 MIana
9591 NINY NMIRDNPN 190N NNDIXI AXPD TNXR 9D NOWHRM VIDHN ,NMIONNN NNT NMIYD N - 1X»2 OVINNDI

XY 9N DY 1991 103N DY NINWNI XD 1T INTIDNV NI .NNIND NNIN TIVD INPNH

9AVN NN DIV PP VD UM NNNIY TN DY PXODN PN MNYIWI DY ONIN DIIN
SV 1IDOUD 1M XD VIV N M) NN NPDIDOY D1 520N NPNY 51D PININNV
DPONPITA NNON

DY PIXININ GO PNIPWN . MNYPI DNNY — N IND MY DIIMP 197) NN IININD
YNVO DXVINONRN DY NPLINIADIN NPORPIVA/NPIVNINGD NNONN DINNY NI 297) N¥N2
7252 OMYN MNY2 DINYN

:(Through variable) 794 nanwn

92YN ,0NT NPXAD MO D .NOIWNY IN VINOND VL 1NN INTDTND PRIV MINYN
79 MIND/DYAVD

: (Across variable) 9ayn Nanwn

2791 ¥ND,NTI0I9NY NI D NN IN VININD D22APN IIND INT TN JPNNY MNYN

nD%3 -2 ;?.3"} - NN

MINWYN TIT MNWN H¥ OONNOD NN $1.10-99N
20

TTTAn

AN AR

YN 99 MNYPY  TNNY TITN NWND NYPN ODRPIDIMOUMIND YN DD
YPIN NNPN NNRT NY NOOYW .DXNNND THXY I2¥N0 MNVNY NVYPN IORPITINIVNIN)

—92ynn Mnwnc (flow) N9 — 797 MNWND XIPY H2IPN 199 DNPYNN NN YV NNOPP

NTI9) MON»NN MY NN Naya 725 qona .(Potential Difference) ooonosyva wHon
JPOTIN NOIWN DY OORPIVI TIY MHXMNN MYMI NTTIA NNDIN SV ININIVIY
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797) NYM NN NN ORD (030 OTIP ) 7NININM NXIANY NORY NN NNOP INIPY
NN PN TIORPIVAN NOIWNN DY NIDIIV/ONINIVIO MDNYHD DX P OTP ONN ,NOWND
NOWNN HY DXVINONRN DN D TN ONP .TONDY IN NYY DOXVINDNN NN TN 1T 29 DY 1ON
TYTN NIN2) NXT NTIAYA .NDY DT ONINIVIN NDNYHN DX DT N 29 DY 191N INND PN
95 NNMT HNONIVION NNYHN NN DOYAIP DA [28] NPOTIN MIIWN NN DY MOITIVON

.1.2-n9202 ININND DOVINONN

HNINIVID ~9ayN NINYN NN = 797 NIHvN
PP MmN )] $MNP NININ
v [m/sec] F  [N]

PN MO VM $51’292°0 NINON

w [rad/sec] M [m-N]
HNINIVID Yonvn o9t HYRYN

Vo [Volt] i [Amp]

\nY 09 DY N9 NP LDPOINYTIN

P [N/m?] g [m’/sec]

NINY NPYRPIDS MDIWNI NI/ Nnwn 11,2050

$IIIND VINON NN

MMYN MMPIN 991 SNONDIVIdN TWUND
N1 P DYNVM MIAP NN VINONA
MY MNP NINYNY

:NYPD VINYN NN

M VININI DMV MTNIPIA DNONIVIdN TWUND
MNP VINTNA NPT TYRD IN NNNYND 51D

DV N MID OMWIAPN NIIWNN Y NPVLIIN MNINM 951 DIVININN NN 19N 9D
:1.3- N2V OININNN

: VP VINON NN : NIND VININ NN
FGR FLGR YN XD NIIWNIA NNPIRN
Flow Graph Representation Flow Line Graph Representation : DYINONIVI YD TANA
PTG TTOINP MINIIT 99
PGR PLGR NN DONONIVIAN DTN
Potential Graph Representation Potential Line Graph Representation ;TN OMON XD
POYININIVIG 4N NP DIININIVID I
RGR 12 DOIND MON MY
Resistance Graph Representation NN DOHNIXIVIY YHTIN
PRYTNNN 9N D Pad

.97 v :1.3-1Y%30

LIPHNIVI HMY IN DINY NMIY

INONIVIO IWN VINON MIAPY TINY NIN TN YDX0IN I2TN NNOY IOORPITI NN Ho3
DMMNNT NIPNI 9NN DY DINMD NI G2 AP DT VINONX VDIN” - 5 VN Y
NNON DT NPOIRITN MOIWN DY NIPNA ,TPORIVIN PINN NN NT VINONR DMININN
9NN YWY DINMON NS YT XYY .APIND NNN INT DNYN NIV HY NIPN2Y M9DINVNND
DINMN NNIX NN 972 1IDD D2IPN .OONNIN AN DY INOXIVIN NN VIAPY 1I9IN DIV I XD
NNIND DXTPONNN D1WYWHNN DOVINONN NN NINNN 1.4-NY2V .9DN NN PN MY 19N
MY NPOTIN MIIWNI (NUNRIVI) NNIN) DIN»

:TPMIVPON NOWN | : TPDIRITN NIIWN : TPINON NOIWN

-~ |

DY YW 0INY HvINHN $1.4-NY20

14



:(Resistance Graph Representation) RGR m7)nn 99
NN NI NITHND I NITYA TPORPITO NOIYN NN AT IPNNA X200 NNOT NN DT N8
-DINIPIN TAN XYY NNNX DD YA DXOINOND MINIAN NOAY NN DY DONNNN DD

DIN ONION KD 91290 XY 13 NN DOOWOW NON L(1.10-99N) Two-terminal element
99 MO NP DOVIVA DMNXMI YHNWND OMVIY DIPNI GTY )N I2TN PRI

NIPIN T O DAPN NYPI ANPNN VINON DOV NN 1T NN Paxnn . PGR -0onoxvo
POV DIONINIVION YWIONY VINONI NIITN P2 DNOYN NN IRNNDN MTINN

(B) (1.1a)
E“/J} =7y =0y =[RS
@)
A DS O -,
A DS SN - T,
A 5B oonnsn pa ooNonmo vian-A
A nm ONoNme -[R]
B-A nvpa - f

-TN Y09 MIPNRI NINDPOY ( NNV -[R]) »1H11 27915551 NIPNRA MNVPY NN (1.1) NNODN
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Abstract

The target of the research was developing of conceptual design methods and
techniques of an engineering systems which are based on transformation of
conceptual design principals and ideas which are exists in different engineer domains.
The transformation of conceptual design information from different engineering
domains is done by mathematical representations.

The methods and techniques which were developed in the thesis are based on
integrated combinatorial models which are especially based on a graph theory. In this
methods the topology and the physical laws of an engineering systems are mapped by
a suitable combinatorial model. This action allows a cross-dimensional information
transfer by means of mathematical meta level which has a global engineering units.

A number of formal conceptual design methods were developed in the thesis which
are:

Conceptual design by common graph methode; Conceptual design by dual graph
methode; Design innovation by common graph; Design by integrated representation
method; Design by graphical modules. The first tow methods were already reported
but in this thesis were formulated and applied on a new applications. The three other
methods are new and reported in this thesis for a first time.

Several new engineering systems which were achieved by applying the methodologies
are presented in the thesis. The engineering domains on which the methodologies
were allied are mechanical electrical and hydraulic.

By transforming concepts from mechanical domain the following systems were
achieved: Electric and Hydraulic Differential, Current adder/substructor, Voltage
adder/substructor, Greatest current chooser, Greatest voltage chooser, Flow chooser,
Pressure chooser, etc...

By transforming concepts from electrical domain the following systems were
achieved: Active mechanical force\moment amplifier, Active hydraulic flow
amplifier, Active mechanical velocity amplifier, Active hydraulic pressure amplifier,
Active mechanical rectifier, Velocity picks detective, Velocity keeper, etc...

In this research were also developed a number of engineering systems which has a
significant importance as a basic known elements from electronics and mechanics.
This elements are Bi-Polar Transistor and Operational Amplifier from electronics and
Differential from mechanics. The development of these systems was made in
mechanical electrical and hydraulic domains and is reported it the thesis for a first
time. The transformation of this systems to the different engineering domains gives a
great verity of possibilities to use the design methods that reported in the thesis
especially the common graph methode.

In the thesis, after applying the design methods on a design problems, the engineering
systems which were achieved have both a theoretical and practical importance. This
result points on a possibility of expanding the approach to a formal inventive
engineering methods. Moreover, one of the conclusions was the importance of
chousing a proper mathematical representation. A good representation for an
engineering system allows transforming from one domain to another not only the
systems structure but also its behavior and its function one to one.
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