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SHOEEZTSZT LI MU ZERLUBS W,
$ mkdir 20161215

% cd 20161215

1. #37 1 RABKX EHETI
1.1.Iw\EHUE
UTDELSBELFERZEEZS.

a, X, + a,X, +apXx, +-+a, x, =b,
Ay X, + Ay Xy + Ay Xy + -+ A, X, =D,
Ay X, + A3 Xy + Ayy X5+ + a5, X, = b, (1)

a,x, +a,x,+a,x;+-+a,x, =b,

nn-"n

LHROEIABRXRBIUTOLSICRDT I ENTES,

ay 4y 4 a,, |\ *1 b,
Ay Ay Ay ay, |[ *2 b,
a4z dAg as, || X5 | =| bs (2)
anl anZ an3 e ann xn bn

ZORERDBAICIE, UTOLSBTNOERERERTS. £TE117% a, TH2.
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1 a12/a11 a13/a11 a, /all Xy bl/all
ay ay Ay a,, X, b,
as, as Qs as, X3 b, 3)
anl anZ anS ann ‘xn bn
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RICE 2D SEn FICHUTE 1 71 a, 05 0, EZNThENT b DESI<

1 alZ/all a13/a11 aln/all X b]/an

0 ay-ay, alz/an Ay —dy, a13/a11 Gy, — 4y aln/all X, b, -a,, bl/all

0 a;-a, alz/an Q33— dy a13/a11 T ds, 4y aln/all X, |=| by—ay, b]/an

0 a,, —d, alZ/all a,; —4a, a13/a11 4, —ay, aln/all X, bn —d, bl/all
(4)

F2~FEnFICEAL THRKRBBEZRDIRL

1 0 0 - 0\x) (B
0 1 0 - 0fx,]| |B,
0 0 1 - 0fx|=|B, (5)
0 0 0 - 1)\x,) \B,

ERSTCEETDLTONETH 3.

<EFBR>

CDFETIIHEEDERETa,,, 0y, 7,0, (INSZHERETER) THREZTS. BMEROD
BN O ICAWEBOBENMEROBEUTEBR>TUES. Zna#iF 3, HEDEREK
BETa, 0RO SHEIECRAER a, ZRDFHL, a, ha, DMBICKBESICHRREE

BOIEFDANBEZZITOUENS .
BESHUEDOT TN —F UHIZEUTICRY.
HIIN—F Vi

http://www.eps.nagoya-u.ac.jp/~morota/20161215/subroutine01.html
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subroutine GJM(A,n,m)
implicit none
real*8 A(n,m),max,W
integer Work(n),i,j,n,m,k,p,q,iw
do i=1,n
Work(i)=1i
enddo
do k=1,n
max=abs (A(k,k))
p=k
a=k
do j=k,n
do i=k,n
if(max.lt.abs(A(i,]j))) then
max=abs(A(i,7))
p=i
a=J
endif
enddo
enddo
do i=1,n
W=A(i,k)
A(i,k)=A(i,q)
A(i,q)=W
enddo
do j=k,m
wW=A(k,]J)
A(k,J)=A(p,]J)
A(p,J)=wW
enddo
i=Wwork (k)
Work (k)=Work(q)
Work(q)=1i
do j=k+1,m
A(k,3j)=A(k,3)/A(k,k)
enddo
do i=1,n
if(i.ne.k) then
do j=k+1,m
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do j=k+1,m
A(i,J)=A(i,])-A(i,k)*A(k,])
enddo
endif
enddo
enddo

do j=n+1,M
do i=1,n
iw=Work (i)
A(iw,n)=A(i,J)
enddo
do i=1,n
A(i,j)=A(i,n)
enddo
enddo
return

end
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HEME
FROY TN —F Y ZRWTROEILAEXZRET.

2x, =2x,+x, —x, =3

X +2x,+4x,—-x, =7

=2x,+x,+2x;+5x, =8

3%, +2x, —x; -2x, =4
YII—F i
http://www.eps.nagoya-u.ac.jp/~morota/20161215/subroutine01.html
55U O—RTE3,

1.2. #1751
THA EZDFETIB ZUTOLSICERT 2.

a; 4, a; a, b, b, by b,
Qy Gy Ay a, by by Dby -+ by,
A=|a; ay agy as, A" =B= by, by, Dby bs, (7)
anl an2 anS e ann bnl an bn3 e bnn
TFHANREZSNEE, BT BIIBEELEDTILITYILATEL ZENTES.
E&ELD,
ay 4y 4 a, \(b, b, b, b, 1 0 0 0
Ay Ay Ay Ay, [0y by by b,, 0 1 0 0
a4z dAg ay, || by by, by o by, (=0 0 1 0 (8)
anl anZ an3 o ann bnl bn2 bn3 bnn O O O 1
ERD, T BERITTERDLT &,
4y 4 4 a4, ) O 1
Ay Gy Ay a,, || by, 0
as A4z A4y a, b5 =| 0
anl anZ an3 ann bnl 0
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4y 4 a4 a, \( by, 0
Ay Ay Ay ay, | by

a4z dAg as, || by, |=| 0
anl an 2 an 3 ann bn 2 O
4y 4y a4 a, \( by, 0
Ay Ay Ay ay, |[ O2n 0
a4z dAg as, || b5, |=| 0
anl an 2 an 3 o ann bnn 1

LD, ZhiEnBOEIARRANS D ERHBZTETHD, BEHLEOTILTY XL TR
ZepTES. DFED,

4y 4 4 a, 0 0 0
Ay Ay Ay a,, 0 0 0
a,, Gy, dg a, 0 0 1 0 (9)
anl anZ an3 ann 0 O 0 1

1 0 O 0 All A12 A13 Aln
O 1 O 0 A21 A22 A23 A2n
0 0 1 0 A, A, A, A, (10)
O 0 O 1 Anl An2 An3 Ann

751 Ay pe351 by 2 R LTV,

HEMERE2
HEME1 07OV 7 L2EZRZT, #TNEEEITZ OIS 0%E2<Nn. 2OTOT T A
ZAWT, UToToE T zE8HE L.
-1 2 1
A=|2 -1 =2 (11)
3 5 -1
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2. 2T SBIT

SZEEMRTE L, ZLDEHT—FYDEICENERZHRANICHET Z2AHETHS.
I TIREZEERITDEANZFI.

2.1. EOROT

LEl, 2Z2 BIZE, yEx) T LT, BENEH (y) OEZHEZH (x) OBFR%E
—RATROEDEREVIEBOBRN_FEET v T4 VI EFAE (B=E DO IL—FDIi
i 2R). REZEET—FILDODVWTEZS.
PIZIE, "TRANORBU & TTRANERIOMERKE COBRZEEZSE, BZS<MEIIIR
HEREFRLH B EBoNS. HULAENTEOLSB—RATHRMTESNZET DL,
(FRANDEF) =a+bx (7R NERIOMRRRE)
BEANOT—9H5 a s b OELZ2RN_FETRETZLT, BBERENINSTINDREE
FRTZZENTEDZLSICHES. UNUERICIE, "7 X NBERIOMERE) 721 Tal, T5H
ZOHFEOH © "BEOREREEK, Q) KE-THEAKIEEDLDEES5. Z05HE, &£
FWF X hDOEHOFAIE
(TRANDEE) =a,+a, x (FANBERIOMAEKHE) + a, x (FE&RODHFELIE)
+a,x (REORBEX) +a,x (IQ) + -
HhE/ENS. CDLSICT DOENER (CDIHEE, TANDRE) ZEBOHBAEHTHEA -
FRTEDEREL, a,~a, ZREIT BOMFEZELRBOTE NS,
TR —RATDI AV T AV I Z2ERD,

W

n
y=a,+ax+a,x,+--+ax,=aq, +Eaixl. (3)
i=1

BBOT7 v T4V DOEEE, BAT—% (CZTT—98dpHE 7—50EFS%Z j T°KY)
R E DEDBEN

Q = i{)’, _(ao +§aixg)}2

n n

j=l
p

= E{yjz - 2yj(a0 + Eaixij)"'(ao +Eaixij)2}
=1

i=1 i=1
DRNCEBIETHSB. &7, TNhZENDa, TOZRHEDILTOILBBZHBEEZEZINIEE L

Ly,
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£=_2§{y1“(“0+a1xu+“2x2j+ +a,%,)} =0
da, =
@=—2ix.{y-—(a +ax, +a,x, +..+ax )} 0
Yoa, gu R v (5)
_=—22x,y{ a0+axl]+a2x21+ +a"x”1)} 0
INEEBEI S L,

[ P p P P
a0p+a12xlj +a22x2j-~-+an2xnj =Eyj
J=1 J=1 Jj=1 j=1
P P p P P
2
aolej +a12x1j +a22x,jx2j +--~+anzx1jxnj = EXU)’]' 5
Jj=1 Jj=1 Jj=1 Jj=1 Jj=1 ( )

aozx EE +a Ex =S,

j=1

&% g—A%Ea,=y-aX --aXx ELbEDEE_ALBEICTRAL,

D
Sy = D (x; =X (i=k=12,....,n)
j=l
)4
Si= Z (X, =Xy -%)  (i=ki=12,..nk=12,..n) (7)

Sy = 2, —E)y,-¥)  (i=12...n)

£¥2E, 00/0a, =0 DEIHEBRFUTOLS LB,
r Sllal +S12a2 +Slnan S ly

SZlal + S22a2 T+ SZnan S2y

(S + 8,20, +

INZTINTRDITEUTDLSICHES

<
S.a,+S,a,+-+S,a,=S,

~+5,.a,=S

y

ny
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11 12 1k In a 1y
Sy Sy S S5, a, 2y

: = (9)
S il Sl 2 Sik Sln al Siy
Snl Sn2 Snk Snn an S,,V

&oT, F—¥x;, y,H5S,. S, EHEL, NROBUABRRERTE, KOLWI)RO
R a,~a, PEETES,

a, & a,=y-ax -ax,--a,X,N5HETE 3.

HEMRE3
UTDLSBT—905%. cnz@)RTT7rvTavIEL EXANELWHZEERT 2R
IS, Z,=a,+ax;+a,x,; +ax;, +a,x,; ZHHU, gnuplot TZ, Z&8, y, Zit#e U

NMz#E, EREEEREEL.

y x1 X2 x3 x4
-13.5D0 1.2D0 3.2D0 2.2D0 4.D0
10.3D0 3.5D0 4.D0 3.3D0 3.D0
-64.5D0 -5.D0 6.D0 5.5D0 6.D0
44.2D0 4.3D0 -3.D0 6.D0 2.D0

10.D0O 2.D0 3.D0 2.D0 1.00
4.8D0 5.5D0 4.3D0 5.D0 7.D0
rEREOTF—FIF

http://www.eps.nagoya-u.ac.jp/~morota/20161215/data03.html
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3. B
BREMBEIO IOV I LERERETLET RLRICES Z &,
BREDRHE: WE (sirono@eps.nagoya-u.ac.jp)

M (morota@eps.nagoya-u.ac.jp)

4H (shibata.takuma@h.mbox.nagoya-u.ac.jp)

BEOLHED 12 820H (KER)

4. AJ79 b
EEMRT LicomdAI 7o MLTL S,
-AYT7I N

'§«<Y—0) = Tz2zOJF7 Ik,
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5. EMDEE
ROMBOEZ (S)ROFRH) 70V LzRrDI L,
BEOLHED 1128208 (KEH)

TEDLSBADERRARDH e TS, BORAZBHL TWRIEHEEICRRE (BE
~2700 kg/m?), ¥87% (~3300 kg/m?), M A 5 A (<3300 kg/m?), F 4 > $3i (~4700 kg/m°)
TH3. FeO FEIT, BA, NMASAR, F¥VHKILKE, TO,EEICFIVHKILICEZLEEN
TED, ZNSOUEYIEEHWICEEN TN, ZDZensS, ADEADEEL FeO &, TiO,
EORICIFERUENRHE S LS LB S, BERK (y,) Z2BE, SARK 0 ZFe0E
& TIO,EEULTTRDT—FIKB)RTT v T4 VI T2 &Ik > TRENLBEFRKZE
HEL BANELWHIZERTIRIC, Z, =a,+aX;+a,X,;+ax,; +a,x,, ZHEHU,
gnuplot TZ, Zt&%, y e LKe#s, BEREZHERTEL

& [kg/m3] FeO & [wt%] TiO2 & [wt%]

2791.0 0.33 0.02
2840.6 2.62 0.13
29154 3.67 0.05
2987.8 548 0.18
29215 4.99 0.05
2957.2 6.40 0.25
2789.6 1.87 0.10
3004.2 11.20 2.00
3072.3 10.40 1.50
3303.3 17.20 4.60
2860.4 3.10 0.26
3230.3 14.00 0.30
3181.0 14.10 2.60
3261.1 15.50 1.70
3091.3 10.00 2.20
33915 18.90 12.20
3435.1 19.65 11.78
33225 16.51 9.61

3394.1 19.77 3.32
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3388.4 20.23 1.80
3398.8 20.19 1.78
3358.7 21.66 2.60
FEDT—FIF

http://www.eps.nagoya-u.ac.jp/~morota/20161215/data04.ntml
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