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Project Design Structure for High Quality and High Productivity by Matrix

— Scenario for the Next 10 Years in Software Development Projects—

Abstract
1. Background of research

In recent years, the information system is indispensable as the society's infrastructure. However,
the quality is fragile and a lot of recent press reports are seen as for the trouble case. Although the
sign of solution has not yet been shown, a number of engineers and researcher are making efforts
for the quality and the productivity enhancement of software. I still cannot see the advancement
even though I have been engaged in the software development business for ten-odd years. If the
traditional system stays the same, advancement that exceeds the current state cannot be hoped for.
2. Current state of software development

In the development project, many stake-holders, technologies and developers participate and
make the project as one complex system. Therefore the design information can be missed by
various factors, and thus the necessary design information can not be reached to necessary point
accurately.

As a result, the design and the specification frequently happen to change which makes it more
difficult to control the whole project.
3. Problem

A number of elements and the relations are not yet visualized. And the approach for controlling
the information transmission route is missing.
4. Solution

As the components of the project, the following must be extracted: needs, feature, requirement,
function, component, artifact, activity, and team. By visualizing the relations between these
elements by using the network figure, and making the relation into matrix, the quantitative
evaluation is enabled. As a result, it clarifies how to improve the system.
5. After ten years of software development and action plan

It is forecasted that the components of the software development project become complex more
and more in the future. In order to make the complex project operable, "diagonal matrix" must be
applied to components. Even if the relations between composing elements are shown by “general
matrix”, it is necessary to localize each part.
6. Design of robust project

The way of software development project can learn from the automotive development project. In
the automotive development project, the organization is divided into elements that compose the
architecture of car. Teams by clustered architecture control the complexity of each element. And the
chief engineer controls the entire complex relations between the elements thus the entire complex
system stays in harmony.

In the software development, it is necessary to learn the technique for controlling the complexity
of each element and the entire harmony, and it is indispensable for development in the future.
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Project Design Structure for High Quality and High Productivity by Matrix
— Scenario for the Next 10 Years in Software Development Projects—

NIV 7]/—'—»
s W
Akihiro Sakaedani, Keio University Graduate School System Design and Management

In the modern society, the information system is an extremely important part of the social infrastructure. It is
therefore necessary for us to constantly improve the quality and reliability of information system. At the present, research
tends to focus narrowly on technological aspects such as software engineering. Considering the tremendous variety of
products, enterprises, and people in the information service industry, it seems that we need to take a new approach to this
problem that analyzes the information service industry for complex system.

In this research, it focused on the relations between elements that composed the software development project. And
it revealed to the ideal type for the high quality and the high productivity. Finally, this paper will try to clarify what
systems integrators should be doing now in order to realize this future vision.

Key Words: Information service industry, Axiomatic design, QCD (Quality, Cost, Delivery), Software development,

Matrix, Scenario planning
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a3 output  output  input p 0 0 1 0 ©
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0 0 0 1 1] 1] 1 ] 0 1 1] 1] 1] 1] 1 ] 1] 1] 0 1] 0
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1 1 0 [ o o 1 0 0 1 [ 1 1 1
1 1 0 [} o o [} 1 0 1 [ 1 1 1
1 1 0 ] o o ] 1 0 1
i 0 1 1 o o i 1 0 1
[ 0 1 1 0 0 [ 0 1
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PAREDFHRIZ AR O Scilab 25/ L7z,

FTFIRHERE R & EFTHL (RE 7 =—X)

=(0.4907371 ,0.2804212, 0.2804212, 0.6309476, 0.4907371 ,0.0701053 ,0.4907371, 0.0701053 )

=(0.8011155,0.1136483 ,0.1136483 ,0.0054642 ,0.5792830 ,0.0095493 ,0.1883295 ,0.0095493 )

=(0.1836862 ,0.8950365 ,0.1049635 ,0.2053300 ,0.4010568 ,0.0068726 ,0.0179855 ,0.0068726 )

=(0.1836862 ,0.1049635 ,0.8950365 ,0.2053300 ,0.4010568 ,0.0068726 ,0.0179855 ,0.0068726 )
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‘d=4.441D-16
‘e=31
‘=0

THLHNE, BHENZ MO
i=a*0+b*0+c*0+d*4.441D-16+e*31+{*0+g*0+h*0
i =[15.212849, 8.6930565, 8.6930565, 19.559377, 15.212849, 2.1732641, 15.212849, 2.1732641]

LB,
Fo, BAATHIOBEAR - BAEXY bADLRODLNDHT FLVFIiE
i=[1,1,1,1,1,1,1,1]

Thonb, TOKE ST
sqrtG*j) = 2.8284271

s,

Lo T, ZONY bV EBNATEIN BEPN L EAE « A7 MV OFIOR TIEL N 2 2EMIZ BT 2 WEIE
cos0=286.930565/(35.177353*2.8284271) = 0.8737041

L7, ko7,
Sh'E = 1/mormxcos0=0.8737041/36.193922 = 0.0241395

LEHETHZENTE D,
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B 56 ATHIRHEASR L EFTHIL (27T v FBHZF)

COEFITIUL LR, FiZ Eo9p] & FRRICEAE - BANZ PAEZFREL, 20 cos 0 R/ NV LERKD
THREEZHEHT S,
FERIT
/v (norm) =43.703547
Thb,
cos@= 104.48644/(42.54518*2.8284271)= 0.8682896
Lo T,
fiE = 1/mormxcosd =0.8682896/43.703547=0.0198677
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B 60 1TFIHEKRELEFTHIL (X7 Ty FHFK)
L5,

YoT, FEREBEIC/ VAR cos 0 ZHRBTHELUTOL TR D,
J V2 (norm) =32.093613

cosO="78.654728/(31.358548%2.8284271)=

fEAR, hEE

ih'E = 1/normxcos0

Th b,

=0.8867964/32.093613
=0.0276316

0.8867964
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DTH D, DFER requirement & function DRI HEMEIZ - TLE S, EBE. HOBIEDHRFTELEX
LB T, EREMEOR—V et xBoT, TOFRMGZEALE T Z L13Z < ORGHEITRRRH 5 Z
L TIEARWES D Dy, & 61T function & component D PRERMEIZSWTIEZ, 1 5D component (ZTE DD
function NFEHE XN D Z L b dH HH, 0 & DD component |2k L THEED function NFEHE XN D Z L HE,
Lo T, BITFNCIE 2 B2V ZAITFNEVERRIZ /> TWDH & B 2 515, Component & artifact %[
ERIZONE DO artifact 125 L THELD component DA ZFLdR 452 L H Y, £720 & DD component (2
B Z AR D artifact IZBE > TV Dy —A b b D, Lo T EITHIOBERICR > TS L5 X 5. Artifact
L activity OBIfRIZH D activity THEED artifact MEKRENDZ & bHD L, £72H D artifact 1$HEED
activity THEHHTSNZNOLEMTE DO EH D, Lo TINLEITFIOBRTH D, F L THREIC activity &
team OPIFRTIL, KIEOHE T team 13H 5B EFIHALITHERK STV D DABEARGF L~V TidF SIRIEL
T activity 217> T\ 5, X o T, team & activity O BIfRIE 2G5 72 SIERITHIN IV,

Lo dlx 1Lx ][LTl][Xl][Xl][Xl I= [x 1

needs- feature- requirement- function-  component- artifact-  activity-
feature  requirement function component artifact aclivity  team

([xl=2217%1, [LTI==1751. [\N]=x#A1751)
B 87 BFRORBUER S R T LHFEDOITHIX

ZOEIITHERE LT, BUROKHK S 27 ABIFAAMREROREIIATH OB T LI RIC /e 50T,
BIRBATINT 2D, TODBEIZOFTOL D EATTIIN RN OIZIHEFICTa L e —/L LERRBUICH D Z
ENPETE D,

Z DX D RITHIBMRIC & D MR 2 5t AITHNTAR IS5 Tr N2 Ml RICSE T 2720128531
ERWEA S, FBIZE N3 X0 BBHEBAKEREBN T 200 TT =7 7 F v MLV I BRI FITONT
TRATZAN DB CRBUEEHR Y 2T AR T 0 Y =27 b OMBRIARIC OV T To-Be EF VAR T 5,

@ To-BeETIL

Y7 RUxTRECENTH, T—F7 7 F vy 2L, TOT —X7 7 F v 2T L EERBALISHLK
L2 & T, bI X ORBEHICHAL L A2 MR TE 2139 Th D, £ LT, I TPA (MSIATBHEA
TEHSLBHEERS) O IT 23 MBHETED DN IT 7 —% 7 7 FOMARKEIT, P X TESF—72 Y
=7 THY, ZOIT T —%7 7 MR OBRN A 2OTH L, AL, ZOIT 7 —%7 7 MIFHE L7
APEHANE & L TOBRZRE L LTRONE Th D, 4 F TITHETTZ 8 DDOUFHE 2 % AL BfRICE R4
HAFXNE R T BINE P L E 2D TH D,

FRTEBUTRT LBV, FHROTT RV =2 FERI LTV 5, BEOEREIE ARG OB T
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BERBIEIFR S AT LT FA L - 2D A L MR
L AR

AT IMEDBIETHT T4 ALEL, ZTNE =R L TR 21T > TV 5, FEIRRE OBPE THID T
T—XT I F ¥ 2T 5K3E, OF Y component AT 5720, FE BT ICOE R (requirement) (2
5 LT function £ TORMRMEIZA v ¥ a2 EIZR > TLESTWNLEDOTH D,

BRER HARBE MBSt

Componentl&dHoMEHBRESNTE ST .
requirementZTEF D EFFHGIICEIBL, TOEHFH
fiZ[ZcomponentZ SEL 9 U A,

F DHFER . function|£4& D component T B 421D
LCE.FFHELCTHAET L —XLELS.

X 88 XEHKHLDRE
Ll HEIHERRILES K 9ICEZOND, "= RU =T ENL ZZARERDIEL VI EZ LS TE DM,
BOE T —FT 7 F v &4k LT 5 E# (component) (Zxf L TERGA 2~y B 7 LT Ko7,
WOIET =% 7 7 F OO TH DL LIIRTE 5, EREZFEHT HITITED component ([ZFER b 5 D
2, Z L T4 component {ZE DX ) R EEZ D SENIZ L VO, TDOX D72 & A ARG OB T
STWEEEZ NS, FDOfE L LT, requirement & component O FEURITHEHEC 72> T, component
SN2 7 —% 7 7 F ¥ Thiud, function & ORMRMIIIERIZ T VT AR B DI/ D,

ERER EHET B A

—

HLMLHRATIN TS
2?1???gfgrequ”emem§ Component® # R & ComponentA S E{#4 %
i ° F—FTIF%IC&oT functiont XIA7—+7

BEShTLS, OFvwizEk-oTRE-TL
E3o N

X 89 7—%7 7 F v HLORE

UEDY Y a—=are LTIHEZZRT L2013, EHS AT LR OMAAEH & L TIZLLT O XL D 7otk
WRLAHER T 2, ZHUC R VW ERHEIROFEMTHLHRD NNy r— VA= L OBELRLY 5L 25137
Thd, FEFEROFMLZMAME LTRIT, TOEYEZEBOIZE TS A —0 L EREEEITIOTH D,
UL 728 & iR A — 0 TN Z &b | FH R ORFTEF R 5 12I13EWR S A7 LB H
2 E) e EREITHALICEMM AR T CTEUE I DNEEITh 5, Z ORI EZ EAR L 7223, H2HHH
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VAT LR T m Y =7 FRRRT DL £ OB O BRI EROFEMEN T VA s, IT 7 —
X727 MLV a—FT 4 X — FSNBFAREBIFLL TN KIBRA A=V THD, £ hI X R D A
& U ORI SRR MR 2 5 7o, £ 2 CRE OB 2 2R L SFHERERFL ORI E ITn 2 2 2 L 20
ol (FIXHETNS “THA 7 (TEYTH LB THRMBEZRVWA, Bl E) v UM L72iE S 2350
DRTWVNEER), AL, HLETHRERI—T 4 R—F =3B FLER L AR 2R IT T —%7
FChHDH, FLTRKRDEY - THERIIT Y27 b3 —Y ¥ DEEITH D,

QO ART L OO0 R T4
m7—%Fok TP —%FI~

T TR

- ™
R HERER 4B 18

Adobe 4==

IBRE v —nw

F—HR—R

_a1- FoubkD—4

-

/’\@ﬁvx%bﬁ%mﬁ/

X 90 fFWMIARTLEBE Vs FOMBHERER

BUE, BIREHIDOZ < LA BB S CTHREIZ I Z EAZ WV, 2O, T—%7 7 F v OEADNHIX
IEFITHHMEIZ AN VAT RZEE L 2T LR 50, TREASEBARBYNNSLT —F 7T 7 F v OLESR
T L ACBIR SR DR A T CREIT A RIS T2 28 T v b v ATRET D 0IE, SHERESET
7 7 AL —b L, WARAITINLT 5 2 & THBIBZL— M2 T CT 5, 2KV BEO=—X%
VAR ARV iAS, EEREEI AL LDMELELT D Z L2222,

%D = — A0 b HARENE 2B & T & 2 A F TIIREE T A Tl & ML R R B b (B%HE Fan) ©F
L35 & THRBRWR, ZE2-E~OZREA (FoRAAR) ([0 & LA & X177 —F 7 7 F Y iRk
BWRILICKABRHYENAFE L TNV ZERRETH D,

AR LIBY | HIL VAT Ll LBKET 5 2 & MERKIKTH 2BETIE. BEFDO VAT AT %
BEHRIRNRZ, DO LD RGEIE NI X OF40 X 5 I Function 725 team DO BIR T AITFUL L, WE
LaZxbpay ba—LERERBTTNETHD,

F 72 needs 7° 5 function . FFAOBIE TiXie e HITHERR > > 7 V72 BRI, S F 0 *AITHIE 21X
SAITHITRBATE 2T TH D,

EoT, ERO XD MR T, ERME 2 Fr— T 52 ED, KGN ARETH A D,
Z OV EKR T, BUENERY AT AR T 0 Y 7 MOEWE TREENEE AN HERAICHAT S
WZIERNA MR EA I 7T DD TIEROD,

BE 6, BHAMARERRIEMD & Z ITITHENE T ESHRIC S ER ORI L AT 2 X 1T requirement
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LLTEHLTWDF—A(LZNTHAY, TOXLIBARETe b2 A7 LT, BFEL, £ L C&E
LA SHHOBREIICT U TKERE L TW Z EEEICHIT AT v 7L LTI E Ly,
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11, F&6

M AT LR T m Y =7 N CIHBUIE LIRS SRR DG, 4% b Z OLHEMED & E DB 28500,
ZORICIIBIC 25 Z &3, FROIBETH D, REHERR EERICHSZ OFRE L8 &+ 2 ERIRET
HIENEETHDLN, SRMICHEMEL, ZOBWARE - BT 2HEREE D,

FIT R AT AR T 0D =7 2 OLEODY AT LE LTIRA, ZOT7 —%7 7 F v 2K+ 5%
FuE8OMH LIc, TOT7—XT 7 Fx o5 2 & THEBISEZ FRICT 5 R &M Lz,

FPIE, FOMBMBEROBRMEE Xy N —7 R, (THITERTLETNVERET D, BEARIIETOITS
ZHNT A Y TREENEMAT CHATTH) (LENTNDZ EREE LV, 20L&, KRS E VM
L., AEWZTFHTEHI LR BRRA NV AT A (Fuvzs b) PEEIND, sHALPRERSGETH,
PATHNORRMEZ & HEHRMOIRE L7 b DIZPAL S (21, function & artifact DBIRDOAIZREST D Z
LR, VT RZ—{bTHE) EOICHEBIRNETH D, MRONTZBEMRIEICOLEATINCT HZ LT, vX
VAV NDOENRERD ZEBEBR AT LRI e 2 bREEa L bR — LT 572D F—Th D,

FRBELIETNVERND Z & CAERSCREZ EEMNICS Z LR AEETH Y . 4 F TILEBRAITLM?
W U0 2 ENHRARN 0T 2 & BRSO ITIRGET 2 Z & &2 RE L LT,

ZOXORIEEHEZDE BRVATLARE T 0 27 FOND BIF| EEIIIMEROLY FiIcsE
258 b5V, BIZIEEBHEEROT — T V=T HIER ELBBICR AR DD, SHITETDOLHIRT
AT 4T HEROANZROERVAT AR m Y27 ba—Bu "X b L LTV RERH S,
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12. {#IcEiFT

<IFHRU AT AR T 0T =7 b BALZES - thERE~ DR >

AL TR LTZET MEIERV AT AR T e Ve 7 MZBE LT, EOBRSE OMAEZERE OS5 -
R 272 EICHIEAFRETH D, BlAILT DX O ICBUF% team & LT activity ZBURNE, THEE, 72
CLEEL, TOREY (artifact) Z{EHE T 5, £7- component [IHEREEZ FATT HEKEZRTLOTH D
NhH, BEAITHRETULES, TLTEORETTEML VA —E X - 8 (function) #Z5 T, £hE
NEBEFRMAT TR LV, REMIZIEER - BRE O R equirement) D EALE FETDNTNDE DN, 2
FCRAREAEIECEIET VE L TEERT D,

=<team==>
s =]
<<activity=> = <aﬁivi1y> = = : activity=> - ==activity==
Basrs THIE EFFRB{%OAERE @@
==grifact=> <<ab <<arifact=>»
[OIOR xxiE HAAE
==components= =<component== <=component=>
A LDET 9 EEE
==function== ==function== ==function==
PAENE EEASBEE 21968
=<requirement=:= "’:;;equirement» <<requirement=>
Ttk e F#f IFIRGIREEYR

X 91 Xy +bU—2K (f)
BUROEBE TV

ZOXCETNOBEMFEHAIIREST 2 Z ENAREL B XD, £ L TAKROMY AR L L TROMBEZ R E
L72vy,

BERROREMOER ('l - F—EAHR) ~EET 57202, EINTEITFIIIA->TLEIDT
FR0, BE L EARPIC function—team MIOBMRIZZ A FEETH D720, AL LIZBEREBIEL
TaA MEBICIANT 728 % T 5008EETHY . ZOFE, 22 MEFE TII7/2\ needs—requirement D]
WCRITHIE RN T D52 L THAL TWD CEBREROREITRITIINE > TWDHIET), L, 2R ME
FTIIRWVEZETIT function—team DFIZBWNTHRITHIEZHMIAL, ZhEkaryarv 2L L, 204
T a s br— L, BafFLn ESED0, EWOIBRTHIAL TWAREENR, 77 FA A—
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VEMNLL, BEREICLEBEEX TWALIIICE R, £, BROZMITHHEBUTBE/RL L, WODIRHE
THRNRT T v R CTH D72 DITITEARN BRI AT LTl Y | Z{bicifiva S 2 N 2 2 TRk
LTWDDTIERNEA D Dy £ LTRITIHE L T D EFTORRMEL = b r—L 3 50 L 6 ORGR & FF
STND LN ZLFERWIEA I D, TR MREDDDolol LTH, ZOFER. AR 22 A I fE % £ 1)
DT ENHRD eI EEL LTUIENANRRE 20 | HE~OFRAVMEDL L BEBZADND, LT, &
ZOEFTINEBL NEVI ZEIIMEDaTa e AEEVH L, EITL T ECHEFRICHEEREHET
bbHEEZD,

ZOXOIRIENE, O ODEFEE X T, BERME]E - b —EREAEBNT VAT LOT —FT 7
F ¥ TR OMIITBITIITEIRS 281 » FBRTIET D, ZOEMARA > M2 L ZIZEINEVNHI ZET
WEDRFY » MAPREM T HILD D TR,

ST O LD R AZ ST E W & WA AL N T HHAERE, DFE D VAT AT A ICED M
I, FOGRSLFEE RO T —~< & LT A THE 20,

<FHRAT LT 0T = FA~OBANIT IR A - SR ORE >

SEIOHRTIEE LE LTHRWAE, SEOERVAT LT r Y =7 MIEALUER LTV iZhizo
TFRO LSRR MHEFT> TV BERSH D, AFFEOREBICHIT, FRONFICONTHIRY Az s
#BITHOZ LT D,

SSHHR LRRICBIT oy MU =T X - ATHIOREE & 3L TFIEIZ DN T

Ty FT =7 KR, ERUTEDIITHNT. BAERRER 2 L OREORE Tt T 2202 Lo TR - TL 5,
YIRBAIE TROP)D & &b CTIEHi 2 MOFEMEIL R 5.

SHBHL O ETIE, COTRTIXEOREORENEE 20N, F72 & OREDORET & Rt Th
D, ZOREDIETREY ZAZIMR200, E0WH ZEEH LML TEMLERD D,

€ Q C DFfif DR ITIEIZ DN T

HR7 by QCD FNENDEEME R T 5 HIERICONWTUIALFIC bR LBY THDH, nikic
DZEMTEK~Z b (cost, quality, delivery) Z il & L7=Z ORI EE 2 | # ZIZHK E23 D 4 Hfk (q-c-d-o)
Do &V ged DEEBEN /NI > TWD & &N, B (g0 c. ) DR/ME, DFE D FEMFETITRWVE
BERTeo SBIXZOFEROFIHFEL LETH D,

Oy NU— I EATHIDOIER « v R T A MZDONT

RO My 7 ICHBET 528, T rY = bORBBER TIIEFIHL BAHDOI V=T TRy b =S
BAEFERT2ZEICRD2THAI, bLEOT RV =7 "REONLOY T2 A7 MI3T THRET 25813,
ZOYT AT LBMATH Ry MU= REERT 22 ENEDTHD EEZD, ZOX DY T VAT LSy
HILHBICEDEIIT P b—F Y T4 2EFHL TRy hU—2 K, 1T~ VAL P LT DM, &
W T BUROBE ZHED 2 ER D D,
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@ R IEES DO EL Y IAFRIZ DUV T
MR X W BT 2B A DOV AT AREIZ OV THEBENRLEIZ /> TLDHTHA A,

F=AQsm)et

R TrY = O K9 iRy AT LTI, R CY A7 AR08 & NELT 256, ZOITHIA D
RO SRR ARAF LB L LTIV D Z & T, 2D wREL 725,

BRER r bRFA A & L BT D08, FNERET 527 ANFHITE— RV BRETHY | Zhd EF
SHFEMZLTED LIV AT LEED ZLIXEERFRA L N ThHD,
REI LR Ul 2 2 b B OB B ARET M LV T 2 2 &M ATREICARIVEEICHIERS B £ 5,
ZOEI G FECONTHEERL, IO TVNENLEERD,
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13. #HEE

KWFFEFR AR HT- 0 | BEEZBRFERERE S AT LT A v« =32V 4 2 MFZEFR Socio-Critical
system #ff7E%E (SCSHF) FURHE —#fz, RIBLZEREZ L L O LT 5 SCSHFA L LT A 7 4 T &5k
TWLUTHTe > TR 2T BN A« b2 hzTAWE, o, WF L LTWLRIUERIZH > THIART 4 —
TR S A, SCSHFA U N DEIZEAT S AIIKREBMERIC /20 £ Uiz, & L CRFER P EH, Tk
FRnHZ, fox RE—#%, Al ez, IAEIRBIRIC L IFRITERART AL AZTHE 2R HEM S
LHZENTEE L, EEBLETHS NTT = 47 = TS B ETAT HiF SE #o E7] - Rk
2. BOMEF L FEOMSLIC LEMZ R L CHE, Hem Tl L THEELL,

Lhb, ZOFZEGRSCOIERICH =0 THH L TTF & oot L, 2 2Ictkd THESEHH L EF £,
HONEL S TINE L,
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ZE Gk

SciLab F#ETm 7T AL ZDFATH (1) 1. 0. 0.

<BLFATIN DT >

->A =[0.25 0.25 0.25 0.25;
-->0.25 0.25 0.25 0.25;
-->0.25 0.25 0.25 0.25;
-->0.25 0.25 0.25 0.25]
A =
column 1 to 3
0.25 0.25 0.25
0.25 0.25 0.25
0.25 0.25 0.25
0.25 0.25 0.25

column 4
0.25
0.25
0.25
0.25
-->
->[U, S, V] =svd(A)
vV =
column 1 to 2
-0.5 0.8660254
-0.5 -0.2886751
-0.5 -0.2886751
-0.5 -0.2886751

column 3 to 4
0. 0.
-0.5773503 - 0.5773503
0.7886751 -0.2113249
- 0.2113249 0.7886751
S =

column 1 to 3

111

0. 8.327D-17 0.

0. 0. 0.
0. 0. 0.
column 4
0.
0.
0.
0.

column 1 to 2
-0.5 0.8660254
-0.5 -0.2886751
-0.5 -0.2886751
-0.5 -0.2886751
column 3 to 4
-4.163D-17 0.
-0.5773503 - 0.5773503
0.7886751 -0.2113249
-0.2113249 0.7886751
->
-->PinvA = pinv(A)
PinvA =
column 1 to 3
0.25 0.25 0.25
0.25 0.25 0.25
0.25 0.25 0.25
0.25 0.25 0.25

column 4
0.25
0.25
0.25
0.25
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->APA=A*PinvA* A -->PAP = PinvA * A * PinvA
APA = PAP =

column 1 to 3
0.25 0.25 0.25
0.25 0.25 0.25
0.25 0.25 0.25
0.25 0.25 0.25

column 4
0.25
0.25
0.25
0.25
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column 1 to 3
0.25 0.25 0.25
0.25 0.25 0.25
0.25 0.25 0.25
0.25 0.25 0.25

column 4
0.25
0.25
0.25
0.25
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HAETa T A EDFETH (2)
<AWE O F L) >

1O A %782

->A=|

SciLab

0.000000001,0.000000001,0.000000001,0.0000000
01,0.000000001,0.000000001,0.000000001,0.0000
00001;
0.000000001,0.000000001,0.000000001,0.0000000
01,0.000000001,0.000000001,0.000000001,0.0000
00001;
0.000000001,0.000000001,0.000000001,0.0000000
01,0.000000001,0.000000001,0.000000001,0.0000
00001;
0.000000001,0.000000001,0.000000001,0.0000000
01,0.000000001,0.000000001,0.000000001,0.0000
00001;
0.000000001,0.000000001,0.000000001,0.0000000
01,0,0,0,0;
0.000000001,0.000000001,0.000000001,0.0000000
01,2,1,0,0;
0.000000001,0.000000001,0.000000001,0.0000000
01,3,2,1,1;
0.000000001,0.000000001,0.000000001,0.0000000
01,0,0,4,6]

1THIA D/ Vv LEHH
-->norm(A)
ans =

7.3898331

ITHNADREAE - BEA 2 bV §HE
-->[D,X]=bdiag(A)
BAH~X7 L
X =
column 1 to 2

- 1.655D-10 9.155D-14
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- 1.655D-10 9.155D-14
- 1.655D-10 9.155D-14
- 1.655D-10 9.155D-14
- 9.878D-20 3.662D-22
- 1.626D-19 0.0000610
- 0.1655035 0.0001526
- 0.9436283 -0.0001221

column 3 to 4

-4.718D-10 3.725D-09
-4.718D-10 3.725D-09
-4.718D-10 3.725D-09
-4.718D-10 3.725D-09
- 6.324D-18 3.725D-09

2.072D-17 - 7.451D-09
- 0.4718142 1.118D-08

0.3310070 - 7.451D-09

column 5 to 6

0.0000161 0.0000088
0.0000102 -0.0000438
- 0.0000345 0.0000300
0.0000466 0.0000288
-1.430D-13 - 8.902D-14
1.708D-13 1.064D-13
5.499D-13 3.424D-13
-3.857D-13 -2.402D-13

column 7 to 8

- 0.0000451 - 0.0000368
0.0000230 -0.0000343
0.0000215 -0.0000342
0.0000265 -0.0000051

-9.631D-14 4.113D-13
1.151D-13 -4.914D-13
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3.703D-13 -1.581D-12

- 2.598D-13 1.109D-12

)

"
D

{21

column 1 to 3

6.7015621 0. 0.

0. 1. 0.
0. 0. 0.2984379
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
column 4 to 5
0. 0.
0. 0.
0. 0.

4.000D-09 0.0000103

0. 3.604D-17
0 0.
0. 0.
0 0.

column 6 to 7

0. 0.
0. 0.
0. 0.

0.0000064 0.0000069
2.250D-17 2.231D-17
4.159D-20 -7.061D-19

0. - 2.155D-18

0. 0.
column 8

0.
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0.
0.
- 0.0000296
- 4.297D-17
2.382D-17
3.934D-17
- 1.566D-17

178 A OFEF Y MV EEH (a—h)

a=[- 1.655D-10 ,- 1.655D-10 ,- 1.655D-10 ,-
1.655D-10 , - 9.878D-20, - 1.626D-19 -
0.1655035 ,- 0.9436283]
b=[9.155D-14,9.155D-14,9.155D-14,9.155D-14,3.6
62D-22,0.0000610 ,0.0001526,- 0.0001221]

c=[- 4.718D-10,- 4.718D-10,-  4.718D-10,
4.718D-10,- 6.324D-18 ,2.072D-17 ,- 0.4718142,
0.3310070]
d=[3.725D-09,3.725D-09,3.725D-09,3.725D-09,3.7
25D-09,- 7.451D-09,1.118D-08 ,- 7.451D-09]
e=[0.0000161,0.0000102,- 0.0000345,0.0000466,-
1.430D-13, 1.708D-13 , 5.499D-13, - 3.857D-13]
£=[0.0000088,- 0.0000438,0.0000300, 0.0000288,-
8.902D-14, 1.064D-13,3.424D-13 ,- 2.402D-13]
g=[- 0.0000451,0.0000230,0.0000215,0.0000265 ,-
9.631D-14,1.151D-13,3.703D-13 ,- 2.598D-13]

h=[- 0.0000368 ,- 0.0000343,- 0.0000342,
0.0000051, 4.113D-13 - 4.914D-13,-
1.581D-12,1.109D-12]

BEAME - BAN7 FAVTELND Y V2R Z R
WD,

1=a*6.7015621 +b*1 +c*0.2984379 +d*4.000D-09
+e*3.604D-17 +£*4.159D-20 +g* - 2.155D-18 +h*-
1.566D-17

I CNEN
i=[1.250D-09,1.250D-09,1.250D-09,1.250D-09,1.23
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5D-17,0.000061,- 1.2497866,- 6.2251207]

L7, Flz, RICREOXAITHIITELCN DY
e

j=1,1,1,1,1,1,1,1]

ThoHNb, 1L jONEIT

i*j'=- 7.4748463

FT PLiOKRE ST

i*1'=40.314094

ThY, FHR

Sqrt(i*1)= 6.3493381

EHEHIND,

R MV h OKE ST 8 DR E RIKIZRKD
2.8284271

£ o T . cos 0 = - 7.4748463/(6.3493381
*2.8284271)= - 0.4162256

3l

- 0.4162256 X (1/7.3898331) =

T
0o

0

0.0563241
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