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An Idea of Double Precision Complex Computation
by FACOM 230—25(Part 1)

In this paper, an idea of double precision complex computation by FACOM 230-25

is presented. The computation is based on the method of the four operations in arith-

metic with a higher degree of accuracy.

Though it takes a little time to calculate, this procedure produces results improv-

ing the accuracy. By this device, it is possible to have a function of computer larger

than FACOM 230-25.

§1. £xHZ

FACOM 230-25ic & 2@ OHEFIIEY, FE,
IERERER, (SRR s & EREEE & REEE
RoNn . BEs L EHEERIL, Ky x5 sKlE
D B ERER X OEREEEEEER 21Ts 5 C i
b0, tOREERLEPERT S EHPAETHS.
UL L7dss, EHREBERICRTIE, v 27 aficfg
BEEFEBFEREOGS 2HATOEVOT, BEML
BiEpBAiCid, TS5 L ETRAG,LOTREZET S

Z20T, EERBFEEHOKER Lo—FHEL LT, B
FEABTFHMNAEYIRTT FHEER L b X R
SEEER NESEHERINKROBREICL A SEREN
BEONIER o 75 5% 2RAL EEEEREO
WAEE T 0 75 & 2ERLIZOTHRET 5.

§ 2. FhRSBLUTOTS A

K7 ey 5 s IBEEBTHINGAHIET AHE
LR L OHESIEESR NFSEHEF LI
> TERSNIZERMBIFEREANA X 2 EBEE
EHROMEHED—FET, HEEHIIS 2EEL»
BH3, BINIAONTE THE 2R TE 3

7, ZEEOWAERE V-7, f1ekD 2T
ASU(X, Y, Z,N), #E#Kep 3 HKU( X, Y, Z,N
), BeFRp 5 KAKERU ( X, Y, Z, N ) BX OB 2K
»3 WARU (X, Y, Z, N) &, choBEEEE

* BHANSOLE B S AR B AL R T B B X 1Tt
T, FERE NS s 5 A

Iwao Y AMASHITA

W—F QR TRV ATV A /NMIEBED Iz DIV
—F SHIFT (X, N, J) SIUHREDHIICE 3
W57z di—F MARUME (X, N, M, T) RS
DA & ERERHBT 5.

SV A2 TORRRE/MUEEIDOEEE LT
» —RTCOEEEPEI OS], 12& AEXELT, %
OBEHREICKF 8N T2 2ESL, X (1) IC3FT
vy FRIETHNE0, BOBE1 5%, X(2)ic
D E v b, X(3) 2L LUBICER/L IR
BB % 8 HT ¢ 2ICXY] - T, TMEOKIBTRICH T2
I CEFIEEAWEDT. foe xiE, — 0.00345
78050452165 1%, TTEHLLIZEELT,

— 0.0034578050452165
= — 0.34578050452165
X102

DOWMLEDT. LOBZATHHDOTX(1) <« 1,48
BE— 2R THEDOTX(2) ~ —2, »EREE
2 8HEICE > TX(3) « 34578050, X(4)+
45216500 &¢54A 5%, DX 72hRK 20N, FE
Bl E e (FBEEE—9999999) oA E 7 (
EHE 99999999 ) FTHUHRS CLA5TX3%.

TASU (X, Y, Z, N ) v —F o388, %0
BOBART, zhz2hEFX, YIRADTHIE, 20
DSBS Z K EED AR TR I 5. NIZEHEDOE
OFFEOHIH TH 5. 3HEIZ, TTHF o b, EK
ey b ORERTIIV, KIUNIEOMES DY 2
7725 t29ic SHIFT(X, N, J) v—F > o X izgin



2

B s dine 54, NIcstERETAHE, Jic
Ed BV ENO/NEBE OB (EREIZADE,
ERENIIEOR) 254 5. LU UMIEOMESD
BR&b->TEBETIX, Y7 b T ALK bEED
REERE » b DifEL»FEET 5. 2 T, MARUME
(X, N, M, I) v—7 v 2T XTI 50
e 54, N#HZMAT (1icl 252 003UE T,
2R, SRR AICE B )ICEBRHT, HH
B H B VIZINBEOREER v b OLEolg % NHTICZ
27T, WIE (X)), mE(Y) ©, zhzh o
WS A - 12XE T AESIER E B L OFIEKD, Z0
ERZEFZ OXR T AEIIERICHENT 5. NIdEt
B ET AT CRESNITE THRRTE 3T &
BIRTY .
—o0EDELKD S HKU (X, Y, Z, N) v—F
id, ek 3 TASU v—F o 2[GRALEE DT
&5 44X, Y, ZEIUNREEFAFEOERE
B R

KAKERU (X, Y, Z, N) v —F L 13f51X . Y i,
ZNFNERY, BEEEBEL, ZOHRE2EPHIEN
MiE CERAIZIiCRD 5. X, YBICFZ~0OBERER
TASU 2 & & LA TH A, 3HEIR, TT/HE,
FEMERE o b DMERITED, EBROREEEy bD
FFASHIMA -T2 Y (3) T, HERBOREGBOES
EHELPIEX X(3), X(4), - LEDHUREDH
FTHITTO L. TORE, FHON & L TESIER—
[ERBIHL THEDHL b § 8HRIITKDTH L.
ZNEFERICHT LS DB IS RSB . Z0%, Xt
69 AEHIESE Z(3), Z(4), - 72 &ICIERIER
TA. FBKY (4) ixX(3),X4), - EY(3) Kk
T BB L ) —ED s VEROESIESR %, Y(5)
iid, BI—EDCOEREROREE Y v M AT
FRSIER 217, COFIELFUY OFEDOH L T,
MiEds B EWGITUCRRYET. 2L T, HIH$ 5
BFIESR Z (3), Z(4), - BREEMLTOL
BBiC, ZEUM» S Z(4) T TOHT B Sh LEE,
SHIFT nv—Frick3d Z(3) OEEDE = HE,
BB OIERALE, Zhick > TRET 2HD
(BRI R 72 5> FREDHT~D F 5 DU %> MARUME
N—F AT & b 1T A TESIZ ICES R I LB
WARU (X, Y, Z, N)v—FitiRTd X, Yig,
ZRZNERE, BEE - FTHUE, BOHENN
FTOEMBZICRE S, X, Y, ZoBEHEIZRIRD
BHTHD. 3B, BPCHSEY b, BEEY
DM T TH 6, R (X) OEFIERX
(3) LB (Y) OEFIER Y(3) OB%EKRD % .
IODBIAEROBEOR LN OB 2R DT .- COBEIC

& BHFEH (X) OREFIEEX(4) |, X(5), -
BEOERERD B, &iT, COESEX(3) X (4)
D8HDE R EEEDICLT, —DDEETH, %
LT, X (5) UTOEFIOAE 2IEX b ic—2810D
B EROAICEEIT 5. 20%, ELAUBIEICL
hE e SEYIEFRORRZHET 5. OB HEIL—
STOMOER2FEDT. DXL KD IERIG
R EQLH 5 FRLICIER B & RAEAEROWEF LN S.
PSS RFRBAEEOR CHO 5 h 3 54%
EVAEEIET 2 v —F > OBKOBPTH 5 B
7, EELSAIROSHHEHEE T B X O NEFSEEGH O
HFECHEHBL AL TV AREREED 0 s 5
AMERAEZLUTIEEL, <bLLWHRNWKBSL IS s
5 ADEHIZT > TIXEET 5 .
Zo0ROfMERD 31T,
CALL TASU(X, Y, Z, N)
LS RF—bArhRERATS. X, Y, ZEEE
BEA O 1 KoTES, NZEHRIKET 2 BIHTERR
9. KIEX, Y, ZoEIOTHEEZ (N/8+2)
DREITHA. FIEX, IEY e N
TIEREU IR ZEZ % &, ZCBE/NEAROIE
BALU 2B FI & UCNKHTOBE ST E TR 6 5.
toE A,
—0.005432 + 125.302
DFERD 5T,
— 0.005432 = — 0.5432 X 10
125.302 — 0.125302 X 10°

EERE/ MR TR D VIERIE U o Buc L Hutk,

IS RN X(1) =1 (. f% A&,

B s b X(2) = —2,

IREERE 9 b X(3) =54320000
(C—EHIER 8 HT) ,

HEECy b Y(1) =0 (@5 ),

|EERE y b Y(2) =3,

{REERE » b Y(3) =12530200

(o —HEFER 8 HT) ,
oM 5 HXTEIIERICATT 2 &, 20O

HEEY b Z(1) =0,
gy b Z(2) =3,
IREEBE v b Z(3) =12529657

OmMLKE B, X(3), Y(3) LEOERFIBERDME
BRI B ZIHTEN OfEEICER ST CEBT 5.
Zo0HDE, BBIUEEKD 5iICh, RAKOF
HETEREEE R X, HEKEYICEA S EEINEN
HET, ZOBEZLZICENTS. ETe s 5LET
s RERYT B, £, ELUEcBELTER
zh,
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CALL HIKU (X, Y, Z, N)

CALL KAKERU(X, Y, Z, N).
BL K

CALL WARU(X, Y, Z, N)
DAF— kX h2hFEI0.
wiT, th b DS ERMEAEE 2RI L 1EBEE
FEHRAEE AR 2HEL, Z20RAKBLI 0y
5 LBBITHITS.
WEBOMAIEERIZ, <R TWARED, M
BEIRTIEHEIIEREBL, BRI E s L oM
Beiihmzid v, BIn, #ink

X =a+bi (i=/=1, a,b $EH) ,
PiliE3

Y=c+di
25 A B8, ZOMIZ

Z=X+Y = (a+c)+(b+d)i
ELTRDBLETHA, WEICRTIERESL,
BERE B LOER 2T L0, FkidFTbo@E D,

X=a+bi

Y=c+di
L UTCHE, Z0HE

Z=X-Y= (ac—bd) + (ad+bc)i
EUTHERET A, BRiETIE

Z=X/Y = (ac+bd)/( *+d?)

+{(bd—ad)/ (c2+d*)}i

ETIIEEHETE S,

(i=y/=1, c¢,d 3EHK),

DCARTM(AR,ALBR,BL,CR,CLLN.J)

“ TASU(AR,BR,CR,N) ”

” TASU(ALBILCLN) l

[

‘ ‘ HIKU(AR,BR,CR,N) ‘

” HIKU(ALBLCLN) l

@

KAKERU(AR.BR.WI. N} | l

{ KAKERU(ALBLW2.N) H

H HIKU(WI W2,CR, N} “

i

H KAKERU(ALBR.WLN) H

H KAKERU( AR.BLLW2.N) l |

[ TASU(WI, W2 .CLLN) ”—‘

K<« N/8 +2

H KAKERU (BLLW3, W2 .N) ”

[

” TASU (W1, W2, W3 N) H

KAKERU (AR.BR.WI.N) H
[

|| KAKERU (ALBLLW2.N) “

WTASU(WI W2 WaN) ||

[
” WARU(W4.W3.CR,N) l

“ KAKERU(ALLBR,WI.N) ||

H KAKERU{AR,BI,W2,N) | I

I
lL HIKU(W1, W2, W4,N)
[

” WARU(W4,W3,CLN) ”
—

RETURN

1 % h KN

YT V—FrOFENRBI I T s sk, Zh
ZAR1 L2 WRL, 20EER2K 2D s
S ARAMCBRLUABOFHAL TOL. oY% T
-7 %13 DCARTM 7305, ARGy
TN—FrORTHWLNE/T x—%2 AR & Al &



1 SUBROUTINE DCARTM(AR,AL,BR,BI,CR,CI,N,J)
2 DOURLE INTEGFR RR(1),B1(1),Wil(T), W2(T),
3 1 W3(T),Wa(T)
4 IF(J.GT.4) STOP

5 IF(J.E@.4) GO TO 3

6 IF(J.F€.3) GO TO 2

7 1F(J.ED.2)GO TO 1

8 CALL TASU(AR,BR,CR,N)

9 CALL TASUCAL,BI.CI/N)
10 GO TO 4

11 1 CALL HIKU(AR,BR,CR,N)
12 CALL HIKUCAT,BI,CI/N)
13 GO TO 4 )

14 2 CALL KAKERU(AR,BR,W1.,N)
15 CALI. KAKERU(AI,BIl-W2,N)
16 CALL HIKUCW1,W2,CR,N)
17 CALL KAKERUCAI,BR,W1,N)
18 CALL KAKERI(AR,BI,W2,N)
19 CALL TASU(W1,W2,Cl,N)
20 GO TO 4

21 3 K=N/B8+2

22 DO 10 1=1,K

23 10 w3(1)=RR(1)

24 CALL KAKERU(BR,W3,W1,N)
25 DO 20 I=1,K

26 20 W3(1)=B1(1)

27 CALL KAKERU(BI,W3,w2,N)
28 CALL TASU(W1,W2,W3,N)
29 CALL XAKERU(AR,BR,W1,N)
30 CALL KAKERUCA1,81,W2,N)
31 CALL TASUCW1,W2,w4,N)
32 CALL WARU(W4,93,CR,N)
33 CALL KAKERUCAT,BR,W1,N)
34 CALL KAKERU(AR,RBI1,%2,N)
35 CALL HIFUCW1,W2,WA,N)
36 CALL WARU(W4,W3,C1,N)
37 4 RETURN
38 END

E2 7077 -

s ZRNZENHERR TH 28 FRBOESL L ER 2 TT
,7$5 2 —% BR Bl 3B TH 2 EHRBOFTLE &
B, /¢ x —% CR,CI 3HEHEROERBDOEL
LIEERERDLT. NIZFTEOEWNTE, J XEE O
BPROT. LI, 21380E, 3k, 413 B
2R,

T =2 J ORI & - THEOER % %8R L
s J=10& ZRXZEREH TASU v—70 2/
T, ERROERH 2 IELEBL 2MEL, Zh
zh CR, CI iZ#IT 5. BBICIES 4L ILRAT
RETURN 7 0 EfFICI VAT w75 a6 x70
75 a~ElfHlEzRLTHEL. J=21201FXES 1
RA T, HIKU v —F > 2HNT, EREOERD 5
W EHEBLREEL, ZhZh CR, CI IT K
5. B, NEF 41cHA T RETURN i & b4l
e FFesrs it @RIRTEL. J=372564,
YEE21RAT, KAKERU Vv—Fo 2T, &
TERBOELEBL, BHWEBLLREREL, z2h=z
NE EBER WL, W2 e 5. 2L HIKU o —
FrRED, ROITWIEW2 OEE2L T, Zhe2HE
FHEREOEHCR T2, HEEOEZRROEL L
RPHOEFRBOERORY, RICHFRROEL & T
DEFEHOFERE%Z KAKERU v — 5 o %2 5 TiT/50,
ZNZINEREBW 1, W 2 12T 2. 204,
TASU v—5F o 25 TW1 W2 OINERERE Cl»
Ko, ERPFEEOESCI Rk 2. 2L,
NEBLWRUET 2 75 a~Flifl2Kd J=4/3
5IEET 3 IURA TREBOERROESED 2 %

Kb B oI, BRAIBRHROERBOFEL % FEHEEW
3 IC—5kHNd 5. KAKERU v — 7 2 & - THRE
DFIREWS & DFERIEY, ZDORREPWLITEHLT
B, TICRI OB % VSR W3 1o —BERRINE,
KAKERU v—F ek WREOBEIE W3 o2
h, W27 2. chooRE-TTWLEW2D
iz TASU —F o 2 TR, W3 IKHEMNT 5.
CNDBRETH 2 ERBOHEED 2/ TH 5.
KAKERU v — 5 iC & b B & BBOEBELL
DO RRD WLICIEHIL, mEEE L OE2RKD W2
W2, TASU v—Ficd-»T Wl & W2 Of
2Ry We kN 5. 2L T, WARU v—52%
W4 ek iz W3 & OBRRERITZV, HER
BEDEHCRITKMT 5. & 51K, KAKERU V—
F N L » THBRBOER & RROER - 02 W1
i, WREOEREREOERE DML W212, Zh
ZhksL HIKU Lv—F itk ->TWI EW20E
2RD W4 kT 5. 2LT, WARU v —F &
Ik We & W3 OB 2L, ERBEREORER CI
WIS B, # 0 icXXES 4 © RETURN L2 8179
%,

HITN—FHTFus 5 s DCARTM {#HICH
o THEBTNEHNESEZONE, AT v—F
WA s A5 1% AR, AL BR, BL CR, CI i3{3E
BRI 1 RSB TH B, (E->T, EFFo o354
THEAT AR, Ch s icxlitd 5858 Bl R
D 1RTESIE LTES L, THEESIENIEL T
(N/8+2 ) THAZ. (NIIENIZBHEE OBME
BTEIHE LT, 1SN 40 OFEHOB PS5 A5 C
EHTES. HIBEDNTEUONTE CoHETRETH 5 C
ERBWT A, 1z, EEEOmN A E OHBIZ— 9
999999 H5 99999999 ETTHA. K34 J
IFEERB M TES e LT, 1= J =4 DR
DEESGA B, I >4 MEE I TH#E
FUTHEBEMEIESN A IS5 ICLTWA,

§ 3. EIEAISLVEE
By T v—-F o OFMEOBERICH N TE R, R
D_HITH 5.
E—H.
x/y—zt+ay.
.
(x4 2y) / {x2(x+9)?] +y/(x+2),

L EOZHIOHBEIARD FACOM 230-25 &AM
RFEABEEBEE % — FACOM M-190 %2f\T
mahiz. FACOM 230-25iCkAARH T v—F L%
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I TC40KT DB ZINT 2 & DEFEKEE & FACOM M-
190 1T & 2 PUfS K SR BEE Y 5 s o 2 LT
FEN

Fres | X Y z
REAL IMAG RFAL 1MAG REAL [MAG
1.0 1.0 3.0 2.0 1.0 5.0
EXAMPLE 1 === X/Y=Z+X#Y
T4 YT wn
REAl. PART

EUT, ERIICAREES13FIC [HEETHE
Botpor s ~EBEOBEBEEI* 2RELL. K
B, 2OV OHMAO—EE LT, ERAKICZS

IMAGINARY PART

FACOM 230-25 0.3846153R46153846153846153846153846153850D 00 0,7692307692307692307692307692307692307700D-01

FACOM M=190 0.3846153R46153R461538461538461538459
EXAMPLE 2 === (X+2.0#Y)/(X#{(X+Y))#3:2+Y/(X+2)
T4 %Y AN Yn
REAL PART

Q@+00 0.,76923076923076923076923076%923079768 0=01

IMAGINARY PART

FACOM 230-25 0.34356000000001000000000000000000000000000D 00 =0,4852000000000000000000000000000000000000D 00

FACOM M=190
*1

AHEMRERLIICEAONE. B o AED,
Z ORI N EEEAREAEL EORBE 2.
5 & KIS 20 A ICIREM R 05 2 kI
Lisidhidis oo, K4 T0—FoDH TV
—F NCED & B SEREIV —F % 4 — i
OFERY 7V —F 25475 ) — LEBEOHAT,
DERICI TR B UAWR L LS TE S
IO F s Ao FEREBBRT - T LT A2 LT
BRUCTBIE, £Fv5 5 a0 CALL XTu—
F AR T CB, BREEERBINEER SR TS
N5 fok g, FEMAEEFICR T, BRT —
TEDT » 4 VEBREE, T ADICEL 2RI
B—HITIE 1458, BEoHTIZ IS0 TH - 12,

KB FACOM 230-25 + =¥ &I TIREEMKE
FUIBNERE, BN SHEMIE T HTRNOIBE L » s 0>
S 120 ZRDBARY T —F o R2ERTIE, 40 E
TEHTEHNTRETH 5. FHEEEELID 2 D5 DI
PlefFEn. L LAM»S, 2O—2DIRIKED
» FACOM 230-25 O—HfE%, Zh X hKE/gHkE
DB 257 AOBEET TR TX 32 DM &
h HETIZH AT EHIE, ZOAICRT, TO
—FHERCSITRE L. 05055, COFERIG
AL, BEECEFZROBEGTRE Y —F o OB -
FERII - TITEI,

§4. HEHE

FRFN494E 5 A, EFEHHH FACOM 230-25 2
5 LA, Ko 27 s dREIETIERKE LTS
BB Hey 27 & UCERAY s, BT
Higs# LSI 2fH LIy 27 2 8HED Y IED I
BTk, ABRD v 25 5 OFE S /NEIBEFHER
UTH@ER I S AREEE 8- 7. CO/NBIETFEE
HiCHD D>t aiE e B w A enitid, HK
BAR D hEEFHEERIUEDAREDY 7 kY 2 7
HEEIGE ST A TR 2 L2 ITNIER 500 20—

N1.34360000000000000000000000000000000

R+00 =0,48519999999999999999999999999999970 9+00

it R

VU FAERBELTOZWNIRE S, RV RF LD
V7N 2 T OEF, BB 25 AANDOBSEENIEE %
1325 BT, FHEEERERONIEEO—FEL2R
U 5%, BEREEEROBEEHEV -7 %
WRLTITEIN. 20T, BEARSTRET 52 2
Fak, JHEBEOKEZL AT & LABEDY 7 b
Uz THEEICE DI A T & BSHFENIETENTH 5
FEINERRIC D12, AREFIHERSERE A
ZHIRER QR T - TR, vV F Ly TS
9IS LDT AT T —ERICOWTE L BER 2 E
Wit BIETFEHEEEERE ARHI=Z#EcEits
MBS 28N CSICEELCHERET 5.

M, A OBUEEEIIAR D FACOM 230-25
BLOIMNREREG R+ 2 — FACOM M-190
Lk ->TiThbhizC & 24588T 5.

2 E X &

1) Z=4i : FACOM OS IV FORTRAN Y=,
8520, FRFIS1EE11A.

2) Z4i@: FACOM 230 BOS ##—h « =—
T4 U T 4 EWR, 20K, HHF48E 4 A.

3) BFIEHEARER - Tikfid & BFHE
BEAILONT, FHIEESHIPHRE,
#11%, MRFIS0E11A, pp. 109 ~120.

*FFupk FACOM 230-25 (AU T3 21k &
UTHERMIT YT






HIATESEHMERIICE H165

EllvERO 3—

= =
= &

VeA—zVER

A *x

<HRFI544E 9 H18H =E>

Some Notes on George Orwell and Burma

George Orwell went to Burma in 1922, at the age of 18, to join the Indian Im-

perial Police and spent there five years. He wrote his first novel’ Burmese Days’in

1933 ~34. But he doesn’t seem to have decided to become a writer before around the

end of his service in Burma, though he returned to England , it seems, with

finite will and resolution to become one.

George Orwell, F[% Eric Arthur Blair (1903~
1950) %, 1921%E0 2 Y X< xiT Eton %% 12,
18F DR Tdh 5, Fidz 08, FHDL 51, Eton
i) &3 AMDEL s Public School 2K 2 A DF4
A E DT B Oxford & %4 g Cambridge ici3
T, KPEERIC 4 o FFE®E (the Indian Imper-
ial Police) 1CA 219 DHEBKEZF, ZDEDI0A
FEEPHFELCEVCICAI T itz B,

REACIT L D 2B L 12ovd», Z ORI OB IE
Eton @ 185E#i 5% C.Hollis Itk z2E DL >
it/ 5, Orvell iz Eton B0t 4, Z@HiD Pr-
eparatory School, St. Cyprian’s {c & T §, FKEE
BB TELWTonic, BEEL UTERL, BRERD
18 & E% 1§ A T 7z, St Cyprian’s 7E5: M 23 4%
IT%Z 5 Tdh 215 LdL, & Hollis 1275, Orwell
BRFEEZE 2 IED 120Ix, FIE ORFREE 2TD

BEZ S 7k o7z, 754725 Eton Kz 20EoBE:
RS R 5 5DICEKRTH 120 T, Orwell
BZEORKRILE A > TOE, K¥FUTL T &Ik
BHTH -tz d. ALOBHIZ L b NS, BT
LTz DTH =12, ‘Bl b 5 OB LRI 1201
e, BELTHENTE, 2R E5 17 &,
REICELTH 28> o8& sh, Orwell 32h
BEANIZDTHB.

There were perhaps cross purposes in the
spirit in which this advice was given and
taken. The master perhaps thought that the form
which Orwell’s

taken was unhealthy alike for him and for  his

intellectual development had

a de-

Hisao Y osHiTomI

companions and therefore advised him to throw
himself up against the realities, fancying that
such experience might knock out of him the
nonsense which would only grow rank in a
University hot-house. Orwell, on the other hand,
in an iconoclastic mood was ready to reject the
Universities simply because it was the normal
thing to go to them. (1)

Orwell |21903%, 1 > F. <X 4 LMD Motiha-
rilcE T, R, Richard 1318754, 187 B
» HHBTER A >~ NITBIF 7 ~ ~ /& (the Opium De-
partment of the government of India) IT&h 17 &
Tdh 12, Orwell (&4 FORD 5 E—HICER
IEATNT, BEEICA K« v OEFRBIZS
REAZRBROCTIMADTH 505, KK & HEE DR
3L TDISFENDTHS, £ >T, Eton
BIREEL 2RI Orwell & 5RHEDS, HOBETE %24
TICRE L T ichbiF TidsiicLTd, Fe2Eo 1
Aizid Hope &5 AMOFRICE-> T, ‘1 v FHE
%5 OBBEBRICE A THBRERD TVIORR S
&, RETEVEIEOS BIts 675 &Rk 12D
DBHEL, ZLTZNILUAERBEITETH -2
TABDE LN,

HEiL 6 A5 7 Hich 3T 8 BlfThhiz, *EE,
BB, %, fenTih - BEED S 512 @id{AED
T 3), T 5 U8, ¥ v 38, WHEY,
b2, FEfim. BSE¥. 2y v FOTHEDS B
o 3REBER (5708, ¥Y v a8, AT 9 F0D
HE% Orwell 13% 13+ 3). ¢ OFEEBZ, ZDKEFHS



B2, ¥, EEOLEFAFRLA—0LOTH 1.
TZERRENIZ2TU T Th 3.

Orwell @akiEIZ 12,400 sHfAD 8.463 BT, ‘4 >
FHEE%ER ~pleAETAERET I B TH- 12,
Z U T Orwell O#MERHEMOE L IZE V< TH- 12
M. ZRRBED o (BxAic, SBEIZET 25
ATHbY, Z0HORET X b CR2MIOBIETH -
fz&nd) 2

THL TRV =ICEMEL, 192358 D> 524FED
#tE ¥ ¢ Mandalay @ Training School [ iTikb
FEU DR A & HICHBE 21, 4ERICA 5
v IO F V& #ilicdh 5 Myaungmya &40 3,
ER L T ic TR BRI E  (Assist-
ant District Superintendent) & U C{EKic2< . #
oH% 7 » ARULT, AU FN& o Twante 1Tz
BUL,9 » B UBEN 7 Syriam ic #5895 . 254E 9
Hiz Rangoon %> 510< 4 /VFEJLERD Insein & v 5
BT OFRERICE D, 72 #isgh Sk 5.
ViEBIcE R}, lda oRE - BigEssitficd -
TEZDVTW 2HETH cED H 5 Moulmein (Zi8h,
8 y AR BOE B & 72 5 Mandalay Jb50 /N &
7gHT Katha 5. 192784 HDZ ETh 2. (3)

COEDIB B TE S EFRloEBe2KkA5C &
iz, REIKE2 L 2BB25A6NEETHHL,
4 Az Katha (C#MESR § 2 {RRICE - 12D T,
EROERBEE SN 5 6. AR ZHRFEL THFY
xh 5. 1927427 A Orwell i Rangoon % Hifit L,
8 ARFEICEETAS. 5 LT Orwell L54EE S
IO, EBICEAE4E » BREE VT HEIZK
B EiTiEB.

TIERBER, 4 >~ FTEESK ICBERRIRET
305, TOHK5ER, BIH19326E6 HicEReE LT
12804 Ve Down and Out in Paris and London
HERASIRE L, E334 1 Hit Gollancz #6517
hBET, LU THRWLWEREBTER 2BV 5N 5
(A il

Orwell DEZE 2 V£ Burmese DaysiZ Down and Out
in Paris and London »SHIER S H7-B344F10H25H,
= a2—3 — % (O Harpers #» &6HiF iz, (Golla-
nez BT DVERBENTEA L FEBOLEBEELT
HI2EE LIz c»TH B). 2L TL D Harpers &
DL OIVERDERL S TVWBZITHAHH, RET
WNEZESINA 5T, B35 6 HltRid AL L G-
ollancz #b>5HMi s hiz. (4

Bk, o4 Why IWrite (19464F) T, B-

urmese Days |330F D%, —F h19335Fh> 5345 T
PITELNIZEDTH B, 20 LD §TVIEIH
SRR TT Wb DT ET 5 TN B 5, EILRE
ROBH Bz b SERICZ S S LWV RERED T,
EVTRF -t U N B ) EEBATWIZER
EghuE, ZOE» 6 8 ERH ORBIRELZC
LTz s,

EECLTIZONWT E i o B I&, Burmese
Days o411 A Hanging & Shooting an Elephant o>
—HROT o4 DATHS. HicOrwell DE 2 Eh 1z
Tyt 4 L UTEZTH Y, BEIRIFEMLIBE,
BEMIETH-1. 2L T D3 D2OEFICMAT,
Harold Laski % Gollancz z& #HMC fE 5 h 1c
Left Book Club {KIED K% o x >4 y — The Road
to Wigan Pier (19374F) £ 2#ici) 5, €=,
4 v Riend 2REOERMEMBSH 5. (DR
#BOVESIE, EED Colonialism & Imperialism 7%
U LHEL T 3 EFARFIC, Wb Socialism
WU TEEDOTOEEENATHEDOT , HIRE
Gollancz %33 X' X Leff Book Club £&E izl T
EXOFRBOREX 220 MATVEE NI LT
LTEEIW).

4z cl#Eicie 5pik, Burmese Days pssBEic
PE SN IZ328ELRITH 203, BlED Orwell DFIE
Kddharriik, Ervehoh-zEEL, 50
ZORUEER S, v BEME UIERE2HEL £ )
LT BRI TEBIZRONENE I TH S,

Stansky = Abrahams iz L i, iEE#H D Orwell
X33 1 AE T2 oK @R LPLA T,
20120 WeRITIE AT &y VERE L THEMNIZE
Mah B0eq VN EHRT ALy Thh, $51
DI A MEEBE BB L I T
rREEREE 45 —— Orwell HEOSIHEIC Uk

‘expiate’§ A— QETH-12. L DHDMEIEES

U TR DS & b EHERICIERTEED A Hanging TH Y,
Down and Out in Paris and LondonT & % H3(6),5iR
T3 L 351T, TOMIC Burmese Days % § & A%
ETHA5.

v RkT -3 & THERIEIRIRD ESLTEED
haldzsiah-iz. HOFBAR SN, BROZ
WEFEmrz, My Epitaph by John Flory L3 %
WHERSH 225 Thd. ZOPERRICONT
BERSAhTOT, EA-EERRE T2, FE
%027, SEETAHMND HLS, FEROWESED
58T B &, NEFHEDOD/S ) DEENBELLN B D
5, 19304FEFIHE 375 O EY TIZ NP EN S D
Stansky =Abrahams OERTH % .(7) Down and
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Out in Paris and London p3&iph i-D s, 30E»5
SIEITHITTTH b, 29FII3/N Y OF 7 v TITED
2RO, FILZOEOEICD L N UIUR S IR REL
2, 3AFREOHNIA-T, WhY3Hta0 K
s KB ERTN IO, 30HEE VSEHTH 2 H
5, BUHADERIMTH A58 LSUEmRDICELNIZE DT
H A6, Orwell ZZ7mtEE LF 7 Down and Out
in Paris and London 2 A[THEL & 5 & 134
TV -tz b Livgwy, #E9hid, Burmese
Days 0EFFIZD LT 286 A TWT, ZORKT TICE
ANADB RS TWIZT ST 555, 12 H kg
B TP -TDTHS 5. Orwell DEIZ D
1, 24E[NCEITC, EEAICGRSR L 1Y) TR,

FEOEL LWV HTIC, Y, kLo
CEERS Cmg ohA T Eiiis B,
Burmese Days &1\~5 VEqy %% # A0%, OrwellD,

WBNSRERIZEIT S, v {kBRrFREHTEC
LRHERNTH A5, WANBEZEKRE NS DI,
iz 2, BN, Eili L s s e Dl
R, Bt, BR®20VIEERARAIHE>S &0 E
Th . SCFER 2R L ABRIC, VESEEGROBERN
BIE 2T 2 EBRL, 2RI 2HEHT20EP L.
XA L D 3583, A eV EEEEROZES
Mgy - Tk an, #¥sh, 2-HLOW
s AR EREINC L - T, MO ER & ARICE & »
I AES BN ST OIE» 6 TH A,
Fz Orwell 13, T OfFFE5R L CI0RUERICE
Wit o & 4 DT, Burmese Days 220 T, Hil %
BB BB BIEA, IOICEITSENH LI
ZOEEOIHINFICAN SN TV AL B 12/
B, BREBNUBKELE SISO ER->TW
% (8)0rwellOARDOHFMRER B LE S < C
DED2EDTH - IITE N e, fliMz/NGEE LT
BE—ETaH 5 I1F 102 B OFEBIZHD - 12IT#EN
. HAEERE YA I »IC, BETHIE S a8
HZDIeH T ihgieHEL T &iE, 1 FOXFEN
BORROEDOR LB IEM TRV LTHA.
LU, NgiEnd o void, fEEORE, B8
Z DA—YI 0D § D % K HHK 5 IR I A 2 OB

Tt oA, Orwell L5 ICHFAES L BUABHOM
s ANH, CoLd>uBHerE2 60T, Wb,
ZNEHBEHRO D LIFHALZVEZSNWTHS ) .
Burmese Days BIVEDAROUANBRAENICE AL
kD MPCEN R b O TH -1zt T, Ex
LA, FOEMSIERHOEMRNFER 2 HELT A &

XS 60D TH 5. B EEEN—HT 2ERZ
Orwell T & §, —MiTEb R ENINDL
WHEITH B S L.

R, L LTz Orwell iz L d+—24
ek U1z S ERERM s EREEE LV EALK
5 ERFIC, %E WEFEE OHMHEO LS LTHE
Mrpic OB PRICHEET A C L1tz 3 ‘TRER 28
WY 5HE % b RIVER, 2% ) ¥ - BRE - BiAD
ZERPEEATIOME LKLY, F D TRITAIEL,
The Road to Wigan Pier (19374F) £ 23D v <k
Bucf8d A3t &, BURCL 72 Burmese Days £V
KD b iT b Wik rs 05, Eifitk2EREbE S C
EEHES O L TH A, METHIE, WOEKTO,
BEE - 12/\TRRNOBEENZ LI H 5. COK
B, ERP2EL@AEPNIC»D AT, UL bEIT
FONMBERE LI - IEROIIC A S DLV DERA

B3THA5.

I was in the Indian Police five years, and by
the end of that time Ihated the imperialism I was
serving with a bitterness which I probably cannot
make clear. (9)

It is not possible to be part of such a sys-
tem without recognising it as an unjustifiable
tyranny. Even the thickest-skinned Anglo-Indian

is aware of this. 10)

When I came home on leave in 1927 I was
already half determined to throw up my job, and
one sniff of English air decided me. I was not
going back to be a part of that evil despotism
But I wanted much more than merely to escape
years had been part
and it had left me

from my job. For five
of an oppressive system,

with a bad conscience, (11

Iwas conscious of an immense weight of guilt

that I had got to expiate. I suppose that

sounds exaggerated; but if you do for five
years a job that you thoroughly disapprove of,
you will probably feel the same. I had reduced
everything to the simple theory that the op-
pressed are always right and the oppressors
are always wrong: a mistaken theory, but the

nartural result of being one of the oppressors
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yourself. I felt that I had got to escape not
merely from imperialism but from every form of

man’s dominion over man. (12

Orwell o ‘expiation’ |3%-> b DHFETHE I L
A, BiRUTzX 3 ic, HEOEDICADAA TR TE
tHIN TV aEREHELEFERLICT AL, R
A4 CICRELDE & T, HRBUAMEHICS 533
PEHEPHLBEBEO AL L TEMT 2 L2811,
ZORIZZ D THAY, FAMICHIZELDETS
EEEALS 2MICHA S C & 2EL D kT T
{. ETHLTm->TWAB L DT, ‘pamphleteer’ 25
Bzt EERT ANV,

COBA» L EDNB L Hic, B8 »523F
LTBUICE L2 TOEBRIIHRTL, BRSO ThH->
1z, 2L T OEBs eV BERORMICES LT,
EEORED LN 3 A Hanging % Shooting an
Elephant A Tix7s{, Burmese Days iT %W,
ZUTHRVERLELUTINAC &IEBICE W, 'E
HREZNT 2L T BHLHEScdshT0E,Z
NI ICRIB U T ER 2 BB L FRZ VD TH 5.
G.Woodcock |32 DIEFROERE 2 B L TROL S
ZB5.

Even Burmese Days is largely a didactic
novel, interspersed with informative or homil-
etic passages about imperialism and its effects,
and aimed much more deliberately than A Pass-
age to India , with which it is often com-
pared, at inducing a political reaction in its

readers. (13

ZN T, COERDERLE 2 B120FF(H%O v
X ED & S ERICEIN T2,

E e HBEE L BT 3 X 5Tk - o019t d iz
A>T 5 Th B, 18244, 526E, 8SEDME DY
WiEEZZngTh EEOBRIcK - T, ZoKErT
2t EEOERMCZ-TLES . e AFlA
1 rALEST, £2fFELTIR, XHYTZARRK
Thh, BEXEH I ERSHLHL, REOHKER &
Ui ZAN TV, ZRIIEERRESEbh
BB —RAREBR D120 E THANTWZNTH 5.

Ud L, z0B v AZiZEARSI Y FA, &
BV E — oy S ADEFEREIC L B BENINE
UT, BRIRCEREHT LOIRZAEITIAED TV L,
REEBENEES"TT b o2db-12. 2L T, 19194

4 v RiCiisEETER] (Dyarchy) 5289 5 hizDicL
T, et zflER2EAT A LMETENSIC
RAT, EArvDOREFHES - BHEIz—~BicEE 2
T &itis 5. 19064 ICRIER ¥ T, 1910 EN
Th-T, FHELEE RSP RIEESHES O—KHRD
LIZBDTH HHS, HEBRER2KEHLNRY, #EEH19
23z v =iz y Dyarchy 8| »Zpoh .
ORIk » T, 18FUEDE V2 AZB L §
SHEOWBEEERBAC LT Tz, 2L EWV
< ADSERELFEERBHONSO=TH Y. FEhH
2 O—ITEEFHT OB ITE S 2T iud i 6 iah-
tz. 21, T e DM 218 5 B3 7@mEER OFE
Wmicka b DTh- 1. METHEE, BE, BE,
Figii s oz, v AR T 2 BEZ0MbD
LEBIENTZDTH B, VWhIFEERDETH AHBLE
PIRLEHINLEEM S FEHRAIL ZE P> 12D ThH S,
1205, AR LAV HAAETE R, —EAYD
rRETENREIRKOAN2ZRT 5L TRHEA
BT EMITN, ZLTOHY BREEHSER Az
»OBIAME R 252 38, BH BT ER->TWY
WEHARE IY, PHERMRESE L SN BUANE
HORREPUNE2 L hBICEHLT, 3bitkhK
ki EHHB2ELSETECETHA. FEEMAIZZHN

KU THEZTU D U h BB LT LAWY, #
EEHEREOREE L EFZH L - TITEL H TH
3.

A 3 SBH O EE), Wz DRIEDHEYS /28
k- & b U ADOBHESR S h s T
At . EZEEAICHU CEBENSEE AT LN 5.
HEEMXEOIDicid, Er<icsid 3 X5 iciHK,
REE, (T, BR2EEEMSHI LZLENH 2 H
5, Zh o0k, FET 2EH» LXK KR
N ZpHHIGEVIATNE DTH 3 H5, TOEEN
TEE R ARE RN Z N 5 OB EEICHANLT 5
NETHAEH. ZNIEFFBAEDEE, dLHLIE TR
e R T, U bBkRMER L 5.

Five High School boys came down the road
abreast. Ellis saw them comig, a row of yellow,
maliciou faces —epicene faces, horribly smooth
and young, grinning at him with deliberate in-
solence. It was in their minds to bait him, as
a white man. Probably they had heard of the
murder, and — being Nationalists, like all
schoolboys —regarded it as a victory. They
grinned full in Ellis’s face as they passed him,

They were trying openly to provoke him and
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knew that the law was on their side. Ellis felt

his breast swell. (4

In the end the sneering yellow faces of young
men that met me everywhere, the insults hooted
after me when I was at a safe distance, got
badly on my nerves.The oung Buddhist priests
were the worst of all. There were several
thousands of them in the town and none of them
seemed to have anything to do except stand on
street corners and jeer at Europeans.

I thought that the greatest joy in the world
would be to drive a bayonet into a DBuddhist

priest’ s guts, 15

BHIOB|HYix Burmese Days 356 CTdh 555, 2D
HEEAD Ellis pSBORY, H->TO=HT1IA
DEREOHEE 28 ) 2 5. Eiw AIRZEDF YA
Ao b d-> T, ZOSKEIZKRET 205, %
DHID E V< NEDR - T, BICdH 2HEHEAY 5 7%

BEATHO A, BOREHSEVIRBEIZE S,

KROZA 12 H Rz Shooting an Elephant ¢>—ii
ThbH, COEMIT Orwell B3shb - f-diL. 19
2699 A 5RED 3 A% THR L 1 4BE " Mou-
Imein {CHNTTH - 12, HHEEOMEEMTEICD
WTHWEMZ2HEF DL It - 1203, TOEVH B
WX ZDRMES T D5 Th A, FIAA LI ZD—E
THh b, Wb AEEOWNBERNTEICEERE NME
D2 &5 21872 70 % & AT, BEOBEN
fildi Tk, e AOTREOBFENSEICH L THED

KOBAAB 236N D. BAlsoL L v Th3b,

Orwell eV TEHELTWEZDR, COL5R
RETh-72. & 3BERTIE EBEL EEKBO
TT, B AZBZIEADICHBEL Y, AR
BTV ZICEN 0L, BicElificslrs L=
AN DT FBIE X EERE - T I h Th-12.
ATHDOBEX, BT DL v AR Ao

&RV A, BKETHE. v AOHID» LR AL,

HEE TH H, FHEEJRALA L NEDLT IS
sV 2RISR TEH - TH, —MO LT AKE
PREEF, JUTRE & BEARMICGERL T
59, i Orwell icREICHEIBE LT, AL
nnIREEIC s - TITL .

Say what you will, our criminal law is a

horrible thing. It needs very insensitive people

11

to administer it. The wretched prisoners squat-
ting in the reeking cages of the lock-ups, the
grey cowed faces of the long-term convicts,
the scarred buttocks of the men who had been
flogged with bamboos, the women and children
howling when their menfolk were led away
under arrest —things like these are beyond
bearing when you are in any way directly
responsible for them. I watched a man hanged
once: it seemed to me worse than a thousand
murders. I never went into a jail without
feeling (most visitors to jails feel the same)
that my place was on the other side of the
bars. I thought then — I think now, for that
matter — that the worst criminal who ever

walked is morally superior to a hanging judge.1s

B—IR DN TEE 2, —F OB 28 AL
BETE» 30, LA ChEEREIGL,, EED YL
“HERHMTE R B ET AR IR 5280
X, BeL g Sk, BEFTICE >3 AFOR
RTh-120bb L, & EBEMSEITLID
Tidg . XEEROBBIUS L TESnIZE/R L,
ZNRRELETT AE, 2L CZ0EERLETR
HUL A UDICEIET % £ v e AZE, 208BICE
B LI Eb SN ABEDOEED—> Th 2HTD
BRI sz TicH -1z,

EL B D Orwell T3 fEF Iz 55 L3 258E
BRACK Y F T h 5 0. Z2IIEZIHREOEIC
Hizb-> 2 OXKEREBICH - 12, L5 Z0OME
PYEBANCHIZ D Tz, ik 20 5 ElicFRe
RANZICFHE2EL CE dIER I Db 510, & LI
WCHERIT 125 5 L NS B ), IEAEERNBCRHH
XHA D, ZOk%ORRCLEH 2E XL UIIKED
Effirzgh, /- IDPESTVERETHABY, 2055
RIS EL 2D Th 5. 19274 LR DIE DOV
ZVERETRROR s WHICE X8 S s htBET 3
iz 5 &, 2= EEBEOED SHETT AR 0 # 0
TEERE D LTV, HA0ID L L F IR
HEDRETHE LI T EhL, ZOMDEESZS
Lotk zDTHB.

Orwell »319304EtH > 6 EFER = » + 4 2HFE UL
», ERE U TOBRE AT ETREZEBIL &2
- 1ICEMEERIC “Adelphi’ 238 5. 30 ‘Adel-
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Phi’ D#FEEE Th - 1z Richard Rees |z Orwell »3EE
Slhze Atk AL, Ea<ERic ‘Adelphi’ 25A
12 T D B3, ‘scurrilous rag’ & UMEDHLT, 5
4 7 VOEBRICUIZE WAL ETH B . anfRIZ T DEE»
I h&EBUBNWTIES1IZ D ThHAH, WH—oOD
BEELTRMOLNNERETHA5. U LLODE
PEHBDICEANS C IRV, FIZSDREX
DIMTIEE LT T W, BRI OA LT AFEE
BRICILDDO—BEMALI LLIZDTHE I, %
&t Eton BEROKAZIEEOEICES U IR D
TVWARI L MBI 3 BE ORI, ERLAE S
ZLIILRSDIITZDTH S 5 ».

FrxEmL T BHEEL, YERIZOA LT ARV 2l
AU TN, BfsHEER Th 10, UL U
Eiz & 5/EFIZ Rangoon, Mandalay, Moulmein
EBEICHATNE LD TH 10, 208ERUTHH L WTE
EEIEIFE L L CE-> TWATIES - 1245, 20
TR, HE, »23VEEBEOERSR = ER LKIC
BRCEZET PO TH B, o0 ‘Adelphi” O
FleRTbs2 L5, ARROELENZEAEICE
T AFUVEENICE L T BB ORE S - T
Wiz b Livis, da0EE Tz, 205 0EEH
&4, BEHOEFEOVERLLECOBE LT EICE >
TVWRNWC ERZEUE T, Zhbich U Tl #
WHBEL L Db Ui,
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The Historical Education

at Technical College.
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UED & 5 5 E5ETOREHSE OS5 DTRD 50
T, HMOEEIZZNS D IKBL, BERLTWVA.
MR DOHE & ORI OHEE CHFEIcBEEL TOELEVD
RIPERBCELVEWIHEORED LT, Zh
b5, —ILOBNREITITVEDTH 5.
UTIX, BEORYHEZHYTEEELS, D3 »
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B OYBBUSHLEBATEIIBEOTHD, »
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ERAdAN
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fod AFRRIRE S VWS TED § Dlicw &, SETORE
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On Teaching the Machine Design and Drafting in
Ariake College of Technology

The Following is the summary of the report on teaching the machine design in the

Educational Meeting of Machine Design and Drafting in the College of Technology in

Western Japan, and in Ariake College, adding some consideration upon the educational

efficiency of the teaching.
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| 8Cr-8Ni #— X5+ FRZXFT L Xl
X B HBET —FRIEKICDODNT
N o 759w FEEER U

HNEHR - K La8ME-/EH H
<WAFN544F 9 A17TH  2E >
On the Method of Data Treatment for X—Ray
Stress Measurement of 18Cr—8Ni Austenitic
Stainless Steel
(Parabola Fitting Method without Correction
for Background)

The X-ray stress measurements from 18 Cr— 8Ni austenitic stainless steels with
different half —value breadth were carried by the fixed ¢, and ¢, oscillation methods
with CrK 8¥(311) diffraction. The measurement of stress was performed by the
parabola fitting method corrected for background and no corrected. Difference of the
measured stress by these two methods was as small as under 1kg/mn? . Therefore, It
seems that the parabola fitting method without background correction is useful for the
X-ray stress measurement of two phase stainless steels, such as ferrite —austenitic

stainless steel and strain—induced metastable austenitic stainless steel.
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Table I . Apparatus and condition for X-ray stress measurement.

Apparatus. ..Shimadzu X-ray diffraction stress analyzer SMX-50

Shimadzu tape puncher TP-20.

Method  ...Sin?¢ method.

X-ray, diffraction plane

Measuring method

Voltage, current

Slit, irradiation mask

Cr K3,

J(311)

Fixed W, method,
Yo oscillation method (+2.5, £5.0 deg)

30 kv,

0.46 deqg,

10 mA

4.5 x 16 m?

2HELTHH, GHIZRMOWESDREEIT/ > T
%, ¥R, RETH1IE, GHMTIE2.5 ELvi
DRELE->TWVA.

L, BSEXHSIRIELEESMX-50 & 7 — 7%
v F v —TP-200 &R TIT/E 72,
% Table I |T7RY.

BEEICL A7 — 2, TNTRNHEERREC
L, &6, RAZETORYTEE L LT, ZOMmEEY
BEte 3MEDBEDFISEZH % Smoothing JLFE
BITls 51z,
BRC UL, N2 0390 FHIERS UK

Incident angle of X-ray 5, 5, 10, 15, 20, 25, 30,
35, 40, 40 deg. 2 times
Scanning speed 2 deg/min
Recording chart ... Time constant 8 sec
Speed 40 mm/min
Tape puncher . Preset time/sec 3 sec, 6 sec
3 S N - " 3
pecimen: R Specimen: G l [
1 o0
NN a o j*
BT OFER g_ - R
=92 —1—— |- —e— Peak |nlen5|ty_4_. 29
sa .0 Half-value breadth 2
5= 3
8t =
5 g
o v
° § el .\.\'—4 ?.’
e ik
2= s
ISTHEDRTEIE, ~Nw 7550 v FHEE g g
3 5
a 0 T
10 20 30 40 10 20 30 40

YIREED 2@ b T30, AKX YR G IHED
=, BIXUBEZEICONTHANE.

Ny s 75 Rk, 70774 VlIRT, 20%ENh
BWOF — % 2R V125, F0MEADT — % DR/
ZHEARLERE L, SREETOBRENS, ZOMAK
CBT BN 2 750 FEERELWIIFT - 41T
Yo THYBELILIZ D%, Ny v 55T 0 FREIE
B S Uz, %1z, Tu7 -4 LOEMERT,
REOF — 2 2RO S EOBEOYEE R, RAK
TOMED 5E LI W BEIC & > THRFBELU 72 8
DE, N2 8790 FREERUVRYREE LIz, £
B 238 h DFHRICENT, ¥ -7 OBKERDS,
BARRED20%, 30%, 40%FTOF—21ckh, W
ViR AR 2 Ry, SAEME 2EITAK E L1,

3. ERBEREEE
CrKp 7 (31) EREZHVWAA—XF+ 4 T
&, 7254 MEELY, KB BREFARC, KB #
I EERE DK X WKe EXRABICES I NS 129,
RISy y I I VR BSKEL, S/NEAUL

Direction of diffraction plane Y. (deg)

Fig. 1. Relationship between direction of diffraction
plane and peakintensity of diffraction X-—ray.

Specimen : G
% oscillation (£2.5°)
6F W= 40" 2 4
Sampling interval 0.1° Plhesl
- %
. -~
.
s .‘ﬁq \b‘
L "~ i
‘~.J~\'\-(.' — b

»~
T

w

Intensity (x10000 count/3sec)

(a) Without correction

157 155 150

26 (deg)

Fig. 2. Change in X—ray diffraciion profile due to

absorption factor from specimen G.
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Specimen: G
Parabola fitting method
S5 without background correction .
~E '
£ 4 “/A'»\ b
B‘ 7y 1
X3t ’\\ \ “ .
- N
L \
b 2 | \\\\ A i
- &
—— SRE2 S
1+ &= —-® = -
~-e
0 1 1 1 1 1 A 1 1 1
—o— Sampling intervai 0.1°
{E 2 [— - B " 0.7 .
E "
o
-
1 1 1 1 . 1 1
2030 40 20 30 40 20 30 40
;4_1 L I ) L 5 J

Fixed W W, oscillation ¥, oscillation
(£5°)

(£2.5°)
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Specimen: R
Parabota fitting method
without background correction
E
E
£3r -
b2t NG .
- o——"0— >--—9
=3 SecBing ~— g -
0 1 1 i 1 I 1 1 1 1
—o— Sampling interval 0.1°
~2F -e- " 02 4
E
E
o
E 3
—1F
(%]
¢
i
b
2 o .
ok m
1 1 L 1 1 1 i 1
20% 30 40 20 30 40 20 30 40
Fixed % ¥% oscillation & oscillation

(£25%)

Fig. 3. Difference of stress values ot background correcion and no correction parabola fitting methods,
and errors in stress measurement by parabola fitting method without background correction.

IV, X5, FAFA 20 H148.52BE /NS Ty,

Fig. 2 (a) {emRdT L5, 7o 774 ViHEDOK
XNy s ST L FEET A, CORDEIAK R
K BITE, NPTV FRIEREOLETH 3.
UL, AFX#EEblEme sdmEcL-1T, X
FROBEHC X AN AR 5 C LT AHIE, W
HOLRNAHTERLHC T, F6N5 707 740
Fig. 2 (b) Mo XiifEEsh, Nv 25T F
DESIZIFEAERL LA, LT, No2 55
UYRHIEEL THREELOCAIEESELN S D
Bboh s,

Table I c/R4FEERRIAT, R, GHO 3 HER
UIGHEIE 21T, Ny 2 &5 9w NEIERRE,
BX, Ny v rsvs FEEIEZUBBEIC LD,
ZNZNGIHE op.¢c ., 0, ISBIEFEREICEIT BIG
FFERESE Aog o, Do 2RIz, 2R, @
e VBB L OVAEE»E SNz, Fig. 3 i E
RIC L 2 REIGIHEDZE 10 -0 o |, BITN v 2
750 v FRES UBIRREIC & I EIEEZEA
T, BEEHEICHLTT o o U, FliEI/NE L,
V=7 TeT s A NVERTRMICOVWTRS &,
Ny YTy FREIEOBEIC L 2IGIEDZE |0 -
opc |1 WINOREEETS 1k /mdlFTH Y,
BRI 30 % FUETE T4, 0. 2kg /mutPA R & 78 > TN %,

Fixed % method

Parabola fitting 30 %
Without background correction
Sampling interval 0.2°

1495 E
G

28 (deg)

1480 -

14854 dn dz da &4 d5 &e &7
Sin’y

Fig. 4. 20— sin® ¢jdiagram (obtained of the parabola-
fitting method without background correction.

Ao KNI E {, Fig. 1 TAIZX 51, RS
ELHEBPETEDT, EEYRDIY, ¢, FEEE
(FEEEE2.5°) Clky /mm*TBEE/NSE->TWV A,

HffiER2.5° T, EFEE  RMOENEE TH S
GHTix, REC, IGHHEDE K& b, i
Lok 8MAKTE. UL, ¢, —FHE, ¢, HEEik (
HEEm+2.5%) BIETIX, 20% & 5 \IE30% s
TF — B 21T 203, IBIEOZER Lkg /mf LR
Thh, Lo b2k /mfllTeEsh, BELIERT
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CrKa
a(211)

Crkg 3(311)

Intensity

160 155 150 145

Diffraction angle (deg)

Fig. 5. Schematically illustrated X—ravy diffraction
profiles from two phase stainless steel..
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THE PERFORMANCE OF FLAT-PLATE

WATER HEATERS

CIRCULATION

INTRODUCTION

The heating of water is a simple application
of solar energy and up to the present time
about the only commercially successful direct
application. Solar collectors have been made
for many years in many countries.

Solar collectors are conveniently classified
as flat— plate collectors, which do not focus,
and as focusing collectors. The flat— plate
collectors are generally cheaper and they use
heat from the diffuse solar radiation as well
as from the direct radiation and can operate
on bright cloudy days. The typical flat — plate
collector uses one or more covers, which are
usually made of glass but may be made of
plastic films which can resist deterioration
from both the ultraviolet radiation from the sun
and the heat which comes from the absorber
plate. The solar radiation transmitted by the
cover glasses is absorbed by a metal plate,
which may be made of copper, aluminum or
steel, to give good heat conduction. The sur-
faces are blackened with dull paint which
contains carbon black. Tubes or water pass-
ages are attached to the absorber plate to
carry away the collected solar energy.
Insulation is applied to the rear surface of
the collector to minimize the loss of heat to
the air behind the collector.

The detailed analysis of a solar collector

is a very complicated problem. The theoreti-

% Nittetsu Plant Sekkei K.K.
% % Tokyo Shibaura Denki K.K.

WITH NATURAL

Katsunori IsHIZAKI
Akihiro M orITA *
Shinichi MATSUMOTO *%*

cally derived Hottel—Whiller— Bliss equation
as a guide to the design, developing, and

testing of flat—plate solar collector is writterlr):
Qu =FrAc [(Ta')el—U'- (Tf,i—Ta )] (1)

The equation states that the total useful
energy gain of the collector equals solar
energy absorbed by the absorber, Ad 7a)e I,
less the heat loss, A UL{ Tt.i—Ta), multiplied
by a factor related to the effectiveness of
transferring the heat absorbed by the absorber
plate to the heat removal fluid, F.. At
present ,the above equation has been adopted
from an American document? because there is
not the standard in order to evaluate the
collector efficiency in Japan.

To estimate the efficiency of the solar
water heater of our own making, we used the
method which had been applied by Charles C.
Smith and Thomas A. Weiss®

EVALUATION OF THE DESIGN FACTORS

Three sets of tests were conducted to deter-
mine the values of ( 7a )., Fy and Uv. The
effective transmittance— absorptance produect,
(7a)e, is determined as a function of incidence
angle using a series of pyranometer measure -
ments. The product Fr(za)e can be determinedm
by a test in which the heat loss term, UL’X
(Ts.i— Ta) is set equal to zero. The product
FrU(Tei—Ta) can be determined by a test
during which insolation, I, is zero. The tests
were conducted with the collector of our own
making. This collector has a wooden structual

frame, a cover of polycarbonate, a black
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painted aluminum absorber plate under copper
tubes of 28mm internal diameter, 125 mm apart,
and insulation beneath the absorber. The heat

removal fluid is water.

EFFECTIVE TRANSMITTANCE —ABSORPT-

ANCE PRODUCT TEST

The effective transmittance—absorptance pro-
duct was determined as a function of incidence
angle based on a series of pyranometer mea-

surements. The equation for determining(za)e
¥ (ra)e=7 —[I/D—1)/7. @)
The equation of incidence angle is written:

cosfr = cos(¢ — S )cosd cosw +sin(g — s)sind
13)
The reflectance of collector coversr is written:

((a—1))? ..
r = ——+1 (normal incidence) (unnormal
(n+1) incidence

_ 1(sin’(6r —8+) tan?(6r —0+ )J (4)
~ 2(sin?*(@r +6,)  tan*(f. +6:)

The equation of refraction angle #r is written:

(5)

§r =sin ! [s__in GTJ

n
The index of refraction of polycarbonate
is n=1.740.

The disposition of the incoming insolation
is shown in Fig.1. Date collection consisted
of parts: measuring 7, and measuring I./1.
Transmittance was measured by use of the
cover over the pyranometer and measuring in-
solation with and without the cover (Fig.2).
The cover used was 2mm thick polycarbonate.
The pyranometer was a Neo black and white
pyranometer, model number MS—41. The results
of the transmittance testing are shown in
Fig. 3.

On the other hand, the transmittance and the
absorptance of normal beam are shown as a
function of wavelength using a series of
spectrophotometer measurements{ Fig. 4). The
spectrophotometer was a Shimadze double beam
spectrophotometer, model number UV—2008S.

Next, the collector reflectance, I./I, was
determined by alternately measuring I and I
for the collectors. Incident insolation, I, was

measured with the pyranometer parallel to and

facing from the collectors (Fig. 5). Reflected
insolation, Ir, was measured with the pyrano-
meter parallel to and facing toward the
collectors (Fig. 6). The collector reflectance,
I-/1, is also shown in Fig. 3.

The effective transmittance —absorptance pr-
oduct was computed for several incidence angles
using the curves for 7 and Ir/I presented
in Fig.3. The resulting curve for (za)e is
also shown in Fig. 3. The variation of (za) e
with incidence angle is about 28 per cent for
6+ from 0° to 60°.

Ir=7 {z —(= a)eb1+7r1

Fig. 1 Disposition of insolation on a flat—

plate collector.

Fig. 2 Apparatus for measuring cover trans-

mittance.

Cover

wmittance. z

Effective
Transmittance —Absorptance
Product. (ra)e

7, (7a)e and (Ir /1)

© o Al O N o

Collector Reflectance Ir/ I
P el

0 10° 20° 30° 40° 50° 60°

Incidence Angle g+

Fig.3 Cover transmittance, effective trans-
mittance —absorptance and collector

reflectance for the ATC collector I.
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NO HEAT LOSS TEST

The second test is conducted by keeping the
fluid supplied to the collector equal in temper-
ature to the ambient air. Equation (1) becomes

1.0

Cover Transmittance 7

Qu=FRAC(Ta')eI. (6)

The ambient temperature can be precisely
unequal to Tf,; because it always change by
the effect of the wind. However, if the condi-

0.51
tion of constant wind speed is obtained, heat

loss is zero. This test is extremly simple

with air heating collector, since the ambient

air is supplied to the collector. The liquid

Peak Wavelength 480nm

collector is required to supply hot/cold water
in order to make Tft,i equal to Ta, The test-

Cover Absorptance a :
ing procedure was to run the pump and run

{
1
|
1
|
|
i
i
|
I
I
1
|
i
|
!
1
I
1
i
I
(
i
1
i
1§
]
)
1
|
'
1
1
|
)
I
|
I
|
1
|
|
1
'
1

cold water from the waterworks. The fluid inlet"

0 500 700 f s
Wavelength {nm] temperature was controlled by adjusting the

Fig. 4 Cover transmittance, absorptance by flow rate of cold water. Useful heat gain is

computed using the equation.

using spectrophotometer.

Qu = 1;le(Tf,a _Tf,l) . (7)

Insolation, I, was measured directly with a
pyranometer mounted to the collector. A sche-
matic of the test set up is shown in Fig. 7.

The measured value of Fy(7za)e was 0.600
at an incidence angle of 20°, The resulting
value of Fr was (.757.

Fig. 5 Measuring incident insolation.

OPEN TANK

water

Fig. 7 Equipment layout for the no heat
loss test.

NO INSOLATION TEST
The final test is to operate the collector at

night to measure the heat loss with no incoming

solar radiation. Equation(1) is reduced to:

Qu=—FrAcU.(T#i—Ty). (8)

Fig. 6 Measuring reflected insolation. The useful gain is now negative. The effect
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of wind speed on Uw is small when compared wit-
h the effect of plate temperature for wind speeds
from 0 to 2 m/s. The testing procedure was to
run the ATC collector I. Useful heat gain
was determined in the same manner as for the
no heat loss test. A schematic of the test set

up is shown in Fig. 8.

HEATER

Tgi

L OPEN TANK

Fig. 8 Equipment layout for the no insolation

test.

RESULT

In the condition of incidence angle #:=20°,
and flow rate 0.346 4/s, the values derived
as aresult of these tests were(7Ta)e=10.792,
F:=0.757, U,=8.60 W/ nfk. The curve
obtained is shown in Fig. 9 as the efficiency
based on net collector area. The value of
Tt,i=Ta displays the maximum efficiency and
is equal to the product F (ra)e and is 60
per cent. And the gradient displays the pro._
duct FrUvr.

.8
: Colorado State University
5 6 Solar House I Collectors
U
54
E 3 ATC Collector I

0 .01 .02 .03 .04 .05 .06 .07
Tfi—Ta _,
I [ km®/ w ]

Fig. 9 Performance of the ATC collector I

CONSIDERATION AND CONCLUSION

It was understood that the transmittance of
cover,7, derived by the pyranometer was
nearly equal to 7 derived by the spectropho-

tometer on the normal beam. This shows that

if the pyranometer is used it will be suffici-
ent.

In the curve showing the efficiency, the
efficiency is good when the value of Tj ; =T,
that is. Fy(za)e, is large and the gradient,
F,U,, is gentle. And in witer when the differ
ence between the fluid inlet temperature and
the ambient temperature is small the efficiency
is good; in summer however when the differ-
ence is large it is bad. This is a fault of
Hottel — Whillier — Bliss equation and room
improved to suit a practice is left.

There is a float type flow meter to measure
a little flow rate like a natural convection. If
the flow rate is measured by this, the total
useful energy gain of the collector is obtained
by the experimental equation, Qu=mCy(Tro—
T¢, i) . However when we intend the design of
collector and improvement of it’s efficiency,
that suggestion is not given in the experimental
equation. Therefore to seek experimentally
for F,, (7a)eand U, of the theoretical

equation becomes significant.

NOMENCLATURE
Q. heat gained in the collectors, W.
Fq collector heat removal factor.
A net collector area, nf .
T transmittance of collector cover.

(ra)e effective transmittance —absorptance
product.
I total (beam and diffuse)radiation incident

on the collector plane, W/m’.

Ir normal insolation reflected by collectors,
W/of .
U, collector heat loss coefficient, W/nf ‘K

Co specific heat of collector fluid, J /kg-k.

m mass flow rate of collector fluid, kg / hr.
Ta ambient air temperature,oK.
T¢i  collector fluid inlet temperature:K.

T¢,o collector fluid outlet temperature:K.

r reflectance of collector cover.

4 latitude.

s the angle between the horizontal and
the plane.

@ hour angle.

) declination.
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1).

incidence angle of beam radiation on coll-
ector, degrees.

REFERENCES
J.A. Duffie and W.A. Beckman: Solar
Energy  Thermal Processes, Wiley,
New York (1974).
Applications of Solar Energy for Heating
and Cooling of Building, ASHRAE GRP
170.
Charles C. Smith and Thomas A. Weiss:

“Design Application of the Hottel—
Whillier —Bliss Equation,” Solar Energy,
19, 109 (1977),

67






AU LESEGMARCE #1675 69

BAEEREICEET 5 HowartH ORHBROHE
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<MRF0544E 9 H10H ZH >

Numerical Tables of HowarRTH’s Functions for
Laminar Boundary Layer Theory

In 1938 L.. HowaRrTH published a paper concerning the laminar boundary layer in
two dimensions in the case where the velocity at the edge of the boundary layer
decreases downstream linearly with respect to z, the arc length measured along the
surface of the body. He obtained the solution of the problem in the form of an infinite
series, namely a power series of x with coefficients of functions (abbreviated as HOWARTH’s
functions in the present paper) of y, the length normal to the surface of the body.
He tabulated the first seven functions: first two to the fifth decimal places, and the
remaining five to the fourth decimal places, at intervals of 0.1 of the argument.

In this paper, the computation was extended to the first eleven functions, and with
the aid of an electronic computer they were tabulated to the sixth decimal places at
intervals of 0.05 of the argument.

In the first section the governing equations are derived, and in the next section
the method of numerical integrations due to RUNGE, KUTTA, and GILL of these equations
is explained. In the last section construction of the numerical tables is described toge-
ther with some discussions concerning with their accuracy. The numerical tables of

HowARTH’s functions are attached at the end of the paper.

Gozo KiMura and Sumako HosHiNo

1. % 2 & %

19384 L. HowarTh I3/BIEBLRIE OFF LVMIER IR L1, D ZOHHEOERE LT, BAE b 5 7-[EE
ROWBY Ths. T5b5, FAICETCEGNIARICH > T, EAISTNLHET 2 5, U bIROBIEL
5 DEEEICBL CEBINCEIL L T3 BA1C, RO EOBERE L, THRICELICHE T & ORIt d 5592
FER D5 28 >Tilh 5 &, BRENGOEENTIU S, WORNHED & DEEE x 1B L T

U =bo— bix (1.1)

DICED SN A BEI, BERBEOWERW LT EC &, SA6NTZHETHS. 727U, bo, b1IZED
BRTHH. Z L THRABEKS I, KDL S BIEEN2IRET .

/2 1/ ,
b= 00" " 2 10(0) (82 £ () (827 1, () ~(85%) () (820 £, (n) ),
(1.2)
TliT, v LA OBREREL. oy 2CEEICH-tREELT, 7 & a* &l
7 =(bo/ve)"y/2, ¥*=bix/bo (1.3)

TEESN L., COMNBERZENCT, », v FAOHKIOEER v, o 2/ UESEBERNTELL, Chrhs
REDHER

¥ JUNKZEIG A IR E
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Jdu ou 1 dp 2 %u
ua—x—i-vay = 0 x+vay2 s (1.4)
¢ _1dp_pydU_ _
R ok S dx—de bi(bo—bix) 1.5)

IARALT, x*ORUEOREEZHKT 2L, ROELHRRAMEONG. p Lo LIZRIKDES 5 THIL,
FrA v aldnicBBT AN RRT.

fo +fy fo =0, (1.6)
FUFFo f1 —2fg f{ +3f¢ f1 =— 1, a.m
£+ fo f3 = 4fi fb +5f8 fo =%+ 25" 31 /. 1.8)
I3 +fo £ —6f5 f5 v 70 f3 =6f] fi =55 f, —3f5 fi, 1.9
J fo £ =81 fL 4 9f fo =8S1 3 +afy —TH S5 —5f 2 =38 f, (1.10)

f& +1o fo —10f¢ fL A11F fs =10f1 fi +10f7 f5 —OA o —T7f5 f3 — 567 f» =35 £, 1.1D
F8 +fo F§ —12f f8 H13fG fo =121 f5 +12F5 FL + 67321101 f5s — 95F fo — 715 I

-5 f{ fs —3f% f1, (1.12)

i +fo f1 —14f0 f7 +15f0 fr =14f1 f6 +14f3 fs

—9f3 fa

+14f3 fi

—13f1 f& —11f% fs

—7f4{ f3s —5f5 f2 —3f6 f1. (1.13)
I8 +fo f§ —16f4 f& +17/5 fs = 1671 f7 +16f2 f5 +16f3 f5 + 8 fa> —15f7 f1
—13f% f6 —11f3 f5 —Of4 fa —7f5 F3s —5F¢ f2 —38F% f1, (1.1

£ +fo f§ —18f4 fo +19F0 fo=18f1 f& +18F4 F4 +18f5 fé +18f5 fi —17f1 fs
—15f% f1 =134 fo —11f 4 fs —9fE fa —TFf6fs —5f7 f2 — 3% f1. 1.15)

mn

f1o+fo flo —20f6 flo +21F6 Flo=20f1 f% +20f7 fé +20F%5 f1 +20f4 fé +10f5% —19f7 fo

—17f% fs —15f3 fr —13f4 fo =115 fs —9f6 fo —7F7 f3 — 5% f2 — 3% f1, (1.16)

WIRD T LG, (1.6) 25 (1.14) * Tid, HOWARTHOZAZESER (5) »5 (13) (H3C , pp-
550 - 551) &, HUOHEHOHFIOIER 2\ T, BEWK—KLTW5A, (1.15) & (1.16) &I, FicHETS
hicTEXTH B, Bl 1.7 LT, Hik (1.9) BT, T EHEMELLELLTWA T &8, BEICR
ShaThsd. foln), H(n), filn), %, KHLTREEDIY, HowaRTH OREIECRE L ERC &icd
5.

TR 2BRERMAZ, F2ROEBY THB. £, n=00¢ &,

f-=fr=0 (r=0, 1, 2, 3, =), (1.17)
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F 1o, 7 ol LTIE,
fo=2, fi=Y%, fi=f=Ff=-=0 (1.18)

HOWARTH 14 Ch & DTt T, fo. fo. f85 f1. fi. fis f2, fo, f85 -5 fe, fs, fé
OB Z0ILAD LT, 7 =05 4.4 T (r=0, 1, 2, 3,4),FI34.0%T(r =5,6)Itblz>
TERT B LI, f; ofy SOV THAIZEA TS,

icgF R, BRI K- T, HEMNE IS 0ass b, NEERcEEsER2E 50T, BFE
BEOWBILIFNT, © OEMSE CEIE23ITU 72 HOWARTH ORI EHICET 5. RL, BEEESICRTMETFT 3 C
ED, bLIFEINBRSIE, ZOHMEBICWIM -Z0OIBESHICO»R0bIF Tk, (1) fo&fi &N
Fshig TRENTVAS, BCRBESNIECERL,, OREEHELTHBE” foRUZD1E, 2B
PRI BHBONT TRA2BEMOBEEMRONET &, (2) f2, fa, =, [ @M EBELUT 4L TOHRR ICLEE
BT E, BENENTHB.

E AT O TR, BEIERShIIBROZ I BWT aho2d 0, BREODE L, ZOFINTIEs
V.U, EEOHIBED T3, Howarth OBIECROBEICRL T, 2he2BBELT2EAE, RiZERshT
WIEWESTHE, bbb, EEMNSHCOMERHD RIS 1ZFLUTH 5.

C VR, FEHEO—AKMD, FNAEG B JIEUF R SRS & HE T2 - T 3, SERE OREmRT
Mt o— 23 O TH Y, A8, FEEOSMASIEE, ROREDE h F & DIIRND, EEAENLES
oLy, AR OBRE, MROBEROEHIIMMHAEOCRESHY L. FERBRICY W BERS A o0
35 R DB MR — B O L F IR R R T 5.

2. BiERSDOFE
foln)»o feln) T TEHTEOEP2ERT 5129 I1c HowARTH 2351775 - 12318 %, EE>OHEELL T,
COWETIE foln )6 fio(n) ETHIMEOBEEOME 2, 3BILTOELFEMSAENX 1.6 ~ 1.1 O
BELTKDB., B2DRfr (7)(r=0, 1, 2, -, 10) 2—BITHRET 3 DICLEZ 3EOEREHED >
B, 2{EiE f.(7) & fi(n) towilE f(0)& f7(0) £LT, Q.17 OETEALNZH, EHD 1{HEI,
Z(n ) OFERE F7(0) 1BALTTIZZ2 L, (1.18) ORRIC, BUTHESOKEICRT 3 fi(n) O £/ () icxt
LcHashTns. Hb

fild)=g, (r=0, 1, 2, -, 10), HLgo=2, 91=%4, % =95 =--=910= 0. 2.1

COREEE, HE b b RkxwvpitiLT, () &E Gr Lo, FHigEIhTWAEE E 0
PICHER T EDSTICTERR SN B & 5 (> THIR Er WBRTA), Gr %[, () OIEUEE RS 058H| T
HBH, bhbhOHETEZOARLEL T, BHEDKD, BICHEROKSWVEILTFDETEL, BEEMcit
=8I B fi(n) DIERLT S () ofefe L.y

ZCTEBI fi(9) 2HET s1E, 7 =0 TE AN £(0), £0) DEDIEDIT, BEICRE
st fO0) ofEzimy, 33 EOMEIRG»SHEL T, fi ) OMAHERE 7= 8 ¥ THERICED
T 5. MOoEE LT, RUNGE —KUTTA- GILLO G2 5. BIIFEE S h TV A/ s 72fE & it/ L T,
f(8)hs

1fi(8) —g, 1 <&, (r=0, 1, 2, -, 10) 2.2)

OFFEIKINE 20 BEPRREL, WESBVEEE /7(0) 20E0nasiEBbs Tl 28BRL, RITTA%T
AR

IR 1.6) & fo 12 R REBEEE LTEE. Z0Mfo 2AEN 1.7 KRAT2E, REBEE L1700
FREEB. zhds [L120ELT, Bfo, f1 258N 1.8) KRATAE, RAEK L1700 HEX %2
B5. UTEBICUT, RBIC S, f1,, fo 2 FRHA.16) WAL T, REBEIE 10 2B A L H5TES,
KU o, BTHEEEZROTERICGIHRE 217251, BICdohify # (1.7) IKfRATALHE, 1.6
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& Q.7 L BENARRE UTHD THREETOWE
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3. bhbhid, BxoRTokic, BENICIEE %
ROREIGRAT.

r=0,1,2,, 7THLTIE &:=10 ",

2.3)
Eg =10 8,
\
CoREIC fi(n) O r & IR S 2T
Mi%, RUNGE -KurTa -GILL #: TER§ 5 BEEETEM
FITN—F D1 FDED, fo o UTIRIMBE O
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Zhzh28E & 580, f7 TI49E & 102 |, f5 TIZ62
[ & 129 [, fo TI276[ & 158 H, Fic f10 Ti292[E
E191[E, &S B, HEEEDGS r TR T
ZicEmT s c itk A Ebhs.
INRIEME (2.2) 2REES¥B X578 f0)(r=0,
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BoOWd#EA8 £ TRRT 3. 7 OKEWMEADHET, fo(n), filn) HEGHICEBLLTOEDIE, FRiIKoW»
TRohzN, :
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2,80 3.48186R 1,98849] « 045347
2,465 3,581346 1.990571 . 038024
2.70 3.480919 1.692311 $031711
2,78 3.780572 1.993758 -026314
2.8¢0 3.880291 1.994958 -021728
2.85 3,9R0064 1.995%942 <017851
2,99 4.C79862 1.9946783 014594
2,95 4.179737 1.697411 L0iL871
2,00 4,27982) 1997948 +009608
3.05 4.379529 1.,998378 .007738
%0 4,4796457 1.99872% . 006201
3.15 4 579401 1.99900% «004946
3,20 4.679357 1.999223 .003922
3,28 4.779322 1,999308 «003096
3.30 4,87929¢ 1,99953¢ .002432
3,35 4,979275 1.999646 +001903
3,40 5,079260 1.999728 +G01478
3.45 5.179248 1.699/93 001144
3.50 5,279239 1.,999843 .occasl
3.55 5.379232 1.999ee2 -00G675
3.60 5.479227 1,999913 009514
3,65 5.579223 1.99¢934 . 000390
3,70 5 679220 1,999951 1000294
3.75% 8,779218 1.996964 0cQ22:
3,80 5.87921¢ 1.999973 000165
3.85 5.97921%8 1.99998¢ 000123
3.90 6.079214 1,999988 000091
3.95 6.179214 1.99999¢0 000067
4,00 6,279213 1,999993 + 000049
4,05 6,379213 1.999995 +000036
4,10 6.,479213 1,599996 +000026
4,15 6,579213 1.999997 <000019
4,20 6,679213 1.999998 +000013
4,25 6,779213 1.99999% «000010
4,30 6,879212 1,999999 4000007
4,35 6.979212 1.999999 +000005
4,40 7.079212 2,000000 <000003
b4,45 7.179212 2,000000 «000002
4,50 7.279212 2.,000000 -000002
4,55 7.379212 2,000000 -000001
4,60 7.479212 2,000000 «000001
4,65 7.579212 2,000000 4000001
4,70 7.679212 2.000000 «000000
4,75 7.77%212 2,000000 +000000
4,80 7.879212 2,000000 +000000
4,85 7.979212 2.000000 .000000
4.90 B.079212 2.000000 -000000
4,95 8.179212 2,000000 +000000
5,00 8,279212 2.000000 +000000
5,08 8.379212 2,000000 +000000
5.10 8.479212 2,000000 +000000
5.15 8.579212 2.000000 +000000
5.20 B,679212 2,000000 +000000
5,25 8.779212 2.000000. «000000
5.30 8.879212 2.000000 +000000
5.35 8,979212 2.000000 +000000
5,40 9.079212 2.000000 +000000
5,45 9.179212 2.000000 +000000
5,50 9.279212 2,000000 2000000

75

ETA F 0! OF 0 DOF 0
5.55 9.379212 2.,000000 “.o00000
5.60 9.479212 2.000000 +000000
5,65 9.579212 2,000000 +000000
5.70 9.679212 2.000000 +000000
5.75 9.779212 2.000000 .000000
5,80 9.879212 2.000000 +000000
5,85 9.979212 2.000000 -000000
5.90 10.079212 2.000000 4000000
5.95 10.179212 2.000000 .000000
6,00 10.279212 2.000000 -000000
6,05 10.379212 2,000000 +000000
6.10 10,479212 2,000000 +000000
6,15 10.579212 2,000000 -000000
6.20 10,679212 2,000000 <000000
6,25 10.779212 2.000000 -000000
6.30 10,879212 2,000000 +000000
6,35 10.979212 2,000000 - 000000
6.40 11.079212 2,000000 «000000
6,45 11.179212 2.000000 .000000
6.50 11.279212 2.000000 .000000
6,55 11.375212 2.000000 +000000
6,60 11,479212 2,000000 £000000
6.65 11.579212 2.000000 +000000
6.70 11.679212 2.000000 «000000
86.75 11.779212 2.000000 »000000
6,80 11.879212 2.000000 .000000
6.85 11.979212 2.000000 .000000
6,90 12.079212 2,000000 +000000
6,95 12.179212 2.000000 «000000
7.00 12.279212 2,000000 -000000
7.05 12.379212 2,000000 <000000
7.10 12.479212 2,000000 +000000
7.15 12,579212 2.000000 -000000
7.20 12.679212 2.000000 +000000
7.25 12.779212 2.000000 »000000
7.30 12.879212 2.000000 -000000
7.35 12.979212 2.000000 +000000
7.40 13.079212 2.000000 -000000
7.45 13.179212 2.000000 +000000
7.50 13.279212 2.000000 +000000
7.55 13.379212 2.000000 .000000
7.60 13.479212 2,000000 «000000
7.65 13,579212 2.000000 +000000
7,70 13,675212 2.000000 +000000
7.75 13.779212 2.000000 .000000
7.80 13.879212 2.000000 .000000
7.85 13.979212 2,000000 +000000
7.90 14,079212 2,000000 +000000
7.95 14,179212 2.000000 .000000
8.00 14,279212 2.000000 «000000
ETA .3, DF 1 DDF 1
+00 « 000000 +000000 1.020541
«05 +001255 +049777 +970541
.10 +004936 :097054 +920541
.15 +010919 .141831 +870541
+20 +019077 .184108 -820544
.25 .029288 «223886 4770553
+30 1041424 261164 «720576
+35 1055362 1295964 +670629
+40 «070977 +328227 +620736
V45 1088144 »358018 +570925
+50 1106738 +385322 »521251
.55 1126635 1610147 471775
.60 $147711 +432504 «422579
65 1169844 1652411 .373765
W70 v192912 + 469889 +325456
v 75 1216763 . 4B4967 «277793
.80 1241369 2497682 1230945
.85 1266523 .508078 +185096
90 2292139 516212 +140451
«95 +318107 .522147 097226
1.00 1344319 +525962 +055652
1,05 +370669 +527744 015964
1.190 +397061. 4527594 =.021605
1,15 +423399 +525623 =.056824
1.20 1649595 +521954 =.089479
1,25 475568 +516721 -.119371
1.30 «501243 «510066 ~.146330
1.35 1526553 +502139 =.170216
1.40 .551438 £493097 ~.1%0927
1,45 575847 £483100 =.208401
1.50 1599735 472311 -.222620
1.55 1623068 1660892 -.233611
1.60 2845817 2449003 =+ 241648
1,65 667963 .436798 -.246248
1,70 < 689494 1424426 =.248168
1.75 4710605 «412026 ~. 267402
1.80 .730698 +399727 =.244179
1.85 4750381 1387645 ~.238749
1.90 1769668 +375886 =.231384
1.95 2787976 +364534 ~.222368
2,00 +805929 .353470 ~.211988
2,05 823352 1343353 =,200530
2.10 1840274 1333630 ~.188273
2,15 -856726 1326535 ~,175682
2.20 872739 .316087 =.162403
2,25 .888346° +308295 =.149260
2.30 903579 +301159 ~.136252
2.35 -918472 .294665 =.123551
2,40 1933056 .288766 -.111304
2,45 947362 1283525 =.099626
2,50 1961618 .278822 -.088608
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ETA F 1 DF 1 DOF 1
1975253 ,274652 -.078317
.98R8Y7 270976 -.068794
1,002357 267760 -.0&n059
1.015675 264959 -.052117
1.028880 262535 -.044955
1.041934 .26045]1 ~.038547
1.054910 258668 -.032R59
1.067805 1257153 -.0727848
1.0R0630 255873 -.023667
1.093396 254798 ~.019654
1.106112 .253899 -.016370
1.118788 .253153 -.013558
1.131430 1252534 -.011165
1,144064 .252030 -.009143
1.156634 251617 =.007445
1.169207 .251281 ~.006029
1.181766 251010 -.004855
1.194308 250792 -.003888
1.206844 250618 -.003097
1.219371 250480 ~.007453
1.231892 1250371 -.001932
1.244408 250285 -.001514
1,256921 250218
1.265430 250166
1,281938 1250125
1.294443 1250094
1.306947 250071
1:319450 .250053
1.331952 250039
4,00 1.344454 +250029 -.000177
4,05 1.356955 #250021 -.000132
4,10 1.369456 250016 -.000098
4,15 1.381957 2250011 =.000072
4,20 1.394457 .250008 -.000053
4,25 1.406958 4250006 -.000039
4,30 1.419458 1250004 -.000028
4,35 1,431958 +250003 =-.000020
4,40 1,444458 1250002 ~.000015
4,45 1.456958 4250001 -.000011
4.50 1.46945R 1250001 -.000007
4,55 1.481959 250001 ~.000005
4,80 1.494459 +250001 ~.000004
4,65 1.506959 250000 -.000003
4,70 1.519459 .250000 ~.000002
“,75 1.531959 +250000 =.000001
4,80 1.544459 250000 -.000001
4,85 1.556959 250000 -.000001
4,90 1.569459 250000 ~.000000
4,95 1.581959 250000 ~.000000
5,00 1.594459 250000 -.000000
5.05 1,606959 250000 -.000000
5.10 1.619459 250000 -.000000
5,15 1,631959 1250000 ~.000000
5.20 1.644459 250000 -.000000
5.25 1.656959 250000 -.000000
5,30 1.669459 .250000 ~.000000
5.35 1.681959 250000 -.000000
5,40 1,694459 250000 -,000000
5,45 1.706959 250000 -.000000
5.50 1.719459 ,250000 -.000000
5.55 1.731959 250000 -.000000
5.60 1.744459 250000
5,65 1,756959 2250000
5.70 1.769459, .250000
5.75 1.781959 1250000
5,80 1.794459 +250000
5.85 1.806959 250000
5.90 1.819459 250000
5.95 1.831959 .250000 -.000000
6,00 1,844459 1250000 ~.000000
6.05 1.856959 1250000 ~.000000
6.10 1.849450 250000 000000
6.15 1.881959 250000 000000
6.20 1.894459 250000 -.000000
6,25 1.906959 1250000 ~.000000
6,30 1.919459 250000 ~.000000
6,35 1.931959 250000 ~.000000
6,40 1.944459 1250000 -.000000
6,45 1,956959 250000 +000000
6.50 1.969459 ,250000 ~.000000
6.55 1,981959 +250000 -.000000
6,60 1.994459 250000 ~.000000
6,65 2.006959 250000 -.000000
6.70 2,019459 250000 -.000000
6.75 2,031959 250000 -.000000
6,80 2,044459 4250000 -.000000
6.85 2,056959 .250000 -.000000
6.90 2.069459 4250000 ~.000000
6.95 2,081959 .250000 000000
7.00 2.094459 +250000 -.000000
7,05 2,106959 .+250000 -.000000
7.10 2.119459 250000 -.000000
7615 2.131959 .250000 -.000000
7.20 2.144459 250000 -.000000
7,25 2.156959 250000 -.000000
7.30 2.169459 250000 000000
7.35 2,181959 250000 +000000
7.40 2.194459 .250000 -.000000
7.45 2.206959 250000 -.000000
7.50 2.219459 .250000 -.000000
7.55 2,231959 250000 -.000000
7.60 2.264459 250000 ~.000000
7.65 2,256959 250000 -.000000
7,70 2.269459 .250000 -.000000
7.75 2.2R1959 250000 ~.000000
7.80 2.294459 1250000 ~.000000
7.R5 2.306950 250000 -.000000
7.90 2.319459 250000 . =.000000
7.95 2.331959 1250000 ~.000000
R.00 2.344450 .250000 -.000000

F . DF 2

ETA DOF 2
.00 .000000 £000000 -.069753
.05 -.000089 -.003619 - 675686
.10 -.000367 ~.007547 ~.081613
.15 -.0NQR40 -.011777 -.0R7535
.20 ~.00155¢0 =.016295 =.093154
.25 ~,002483 ~.0210R5 -.098378
30 ~.003667 -.026125 -.103117
.35 -,005099 -.031488 -.107288
.40 -.006R04 -.036843 -.110809
145 -.008786 -.042456 -.113605
50 =.011052 -.068190 -.115604
.55 -.013604A ~.054002 -.116740
.60 -.016453 ~.116954
.65 -.019591 -.116191
.70 =.023020 ~.114408
«75 =.026734 =+11156R
.80 -.030727 ~.107649
WR5 -.034989 -.102639
.90 -.039508 ~.096543
.95 -, 044267 -.089387

1.00 . 049250 ~-.101757 ~-.081195

1,05 =1 054436 =.105591 =.072040

1.10 ~.059801 -.108946 -.061997

1,15 =+ 065322 =.0511686

1.20 =.070970 -.039667

1.25 =.076717 -.027639

1.30 ~.082533 015237

1.35 ~.088388 ~.002630

1.60 ~.09424R -.117072 +010001

1,65 =-.100084 =-.116259 1022471

1,50 ~.105864 ~.114830 +034596

1.55 -.111557 -.112808 1046193

1,60 ~.117135 -.110223 +057089

1,65 ~.122571 -.107113 +067128

1.70 =,127839 +076170

1,75 -.132916 1084101

1,80 =.137784 4090830

1,85 -.142425 +096297

1.90 ~.166825 «100471

1.95 =.150975 +103347

2,00 -.154886 -.075215 +104953

2,05 ~.158496 -.069952 +105340

2,10 -.161862 -.064700 .104583

2,15 -1164967 ~.059512 +102776

2.20 ~.167815 ~.054438 +100031

2,25 =.170413 =.049522 - 096470

2.30 -.172770 -, 044802 +092222

2,35 =.174897 =,040309 087419

2,40 ~,176805 -.036067 .082192

2,45 =.178508 -.032095 076670

2.50 =-.180020 ~.028403 .070970

2.55 ~.181353 ~,024999 .065205

2,60 -.182524 -.021882 1059471

2,65 ~.183546 ~.019050 . 053854

2.70 ~,184434 -.016494 1048426

2,75 ~,185200 =,014203 1043247

2.80 -.185858 =.012164 . 038360

2.85 =, 186421 ~,010362 +033799

2,90 ~.18689¢ ~.008779 1029585

2.95 ~-.187302 -.007397 +025729

3,00 -.187641 -.006200 .022232

3.05 ~.187925 ~.005168 +01508%

3.10 -.188160 ~.004285 .016288

3,15 -.188355 ~.003534 .013812

3.20 =.188516 -.002869 2011640

3.25 ~.188647 ~,002365 4009750

3,30 -.188754 ~.001920 .008118

3,35 ~.188840 -.001550 1006719

3.40 ~-.188910 -.001244 1005527

3,45 -.188965 ~.000994 + 004520

3.50 -.189010 -.000789 -003675

3.55 =.189045 =.000624 -002970

3,60 ~.189073 ~.000490 .002387

3,65 -.1890%94 000383 .001907

3,70 ~.189111 .000298 «001515

3.75 =.1R9125 ~.000231 -001196

3.80 =+189135 ~.000178 +000939

3.85 ~.189143 -.000136 +000734

3.90 ~.189148 =,0001n4 -000570

3.95 -.189153 -.000078 «000440

4,00 ~.189156 -.000059 +000338

4.05 ~-.18915¢ =.000044 .000258

4,10 ~.189161 -.000033 2000196

4,15 -.189162 -.000025 1000148

4,20 1189163 -.000018 2000111

4,25 -.189184 -.000013 +000083

4,30 ~.189185 ~.000010 +000061

4,35 ~,189165 -.000007 +000045

4,40 ~1189165 ~.000005 «000033

4,45 ~,189166 -,000004 1000024

4,50 -.189166 ~.,000003 +000018

4.55 =.189166 -.000002 -000013

4,80 -.189186 - +000009

4,65 ~.189166 +000007

4,70 ~.189166- 4000005

4.75 ~.1R9164 .000003

4.80 -.189166 .000002

4,85 -.189164 +000002

4,90 -.189164 .000001

4.95 ~.189166 +000001

5,00 =.1R9166 L000001

5.05 =.189166 +000000

5.10 +189166 -000000

5.15 -1189166 +000000

5,20 =.1R9164 +000000

5.25 -,189166 +000000

5.30 -.1RG16A +000000

5.35 -.189164 +000000

5.40 ~,1R9164 ~,000000 .000000

5.45 =.189164 ~.000000 -000000

5.50 -.189166 ~,000000 .000000
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ETA [t) OF 3 DoF 3
N0 »0o0onon .N00000 1055960
.05 +000070 002796 +055960
.10 .000280 .005596 1055960
W15 +000630 00R494 +D5595R
.20 .0011109 -011192 055947
+25 001749 +013988& . 055919
+30 016783 055863
.35 «019574 4055767
40 .022359 $ 055614
45 .025134 -055386
.50 . 0089R48 . 027868 + 055064
.55 .008452 .030639 1056627
W60 +010052 .033356 +054051
.65 .011787 .036041 2053311
W70 2013455 +038684 +057384
W75 015655 2061276 +051243
.80 +017782 . 063804 + 049860
AR5 2020034 066257 .048212
«90 + 022404 +048621 2046273
95 2024894 .050880 < 044021
1.00 < 027492 £053017 2041435
1,05 2030194 +055017 .038501
1.10 £032991 «056861 1035207
1.15 +035877 .058532 «031548
1.20 +038R41 .060010 +027530
1.25 2041876 .061279 $023162
1.30 044965 .062321
1.35 +048102 1063121
1,40 1051273 +063664
1,45 1054464 «063940
1.50 057682 + 063939 ~. 002826
1.55 +060853 1063656 -.008498
1.60 £ 064023 + 063089 =.016169
1,65 067158 .062240 =.019759"
.70 +070243 «061116 -.025185
1.75 +073265 1059726
1.80 076211 +058085
1.85 079069 +056211
1,90 4081829 «054126
1.95 084479 . 0518564
2.00 +087011 049424 ~.050010
2,05 089419 1066863 =.052307
2,10 2091696 < 044203 -.05398%9
2,15 «093838 1041475 055053
2,20 «095843 .038708 =.055512
2.25 «097709 .035933 =,055389
2.30 +099436 +033178 -.054720
2,35 »101027 < 030469 053550
2.49 +102485 +027831 051934
2,45 «103812 .025282 =.049931
2.50 +105015 +022843 =.047604
2.55 2106098 +020526 ~.065018
2,60 »107070 + 018344 042237
2.65 +107935 4016305 -.039326
2,70 +108702 20164413 ~.036338
2.75 4109379 +012671 -.033333
2,80 +109972 .011079 =.030357
2,85 +110489 +00963¢ =.027451
2,90 +110938 . 008332 =:024652
2,95 »111325 2007167 -.021987
3,00 2111657 +006131 ~.019478
3,05 +111940 1005216 =.017141
3,10 +112180 L006416 -.014985
3,15 .112383 «003715 ~=.013016
3.20 +112553 .003106 -.011233
3,25 +112695 .002589 =.009632
3.30 +112813 .002143 =.008208
3,35 +112011 .001765 -.006951
3.40 112991 < 001446 ~.005850
3,45 +113056 .001178 =.004893
3,50 +113109 . 000954 ~.004067
3.55 «113152 +000769 -.003361
3,60 «113187 £ 000616 002760
3,65 #113214 +000491 =+002254
3.70 +113236 .000390 -.001829
3.75 +113254 .000507 ~. 001475
3,80 +113267 +000241 -.001183
3.85 »113278 .000188 ~.000943
3,90 »113286 +000146 ~.000748
3,95 +113293 +000113 ~.000589
4,00 +113298 . 000086 =.000462
4,05 +113302 000066 ~.000360
4,10 +113304 4000050 000279
4,15 +113307 +000038 ~.000214
4,20 +113308 +000028 ~.000164
4,25 1113309 +000021 =.000125
4,30 +113310 +000016 ~.+000095
4,35 «113311 »000012 =.000071
4,40 +113312 «000009 =.000053
64,45 +113312 -000006 ~+000040
“,50 »113312 .000005 =.000029
4.55 #113312 «000003 -.000022
4,60 2113313 .000002 =+«000016
4,65 »113313 .000002 =,000012
4,70 »113313 +000001 ~.000008
4,75 +113313 +000001 =.000006
4,80 «113313 .000001 =.000004
4,85 »113313 -000000 =.000003
4,90 $113313 .000000 =.000002
4,95 £113313 +000000 ~.000002
5.00 +113313 «000000 =.000001
5.05 #113313 +000000 =.000001
5.10 «113313 .000000 -.000001
5,15 +113313 -000000 =+000000
5.20 »113313 +000000 =.000000
5,25 +113313 +000000 =.000000
5.30 +113313 4000000 =.000000
5.35 2113313 -000000 ~.000000
5,40 2113313 .000000 -.000000
5.45 1113313 +000000 =.000000
5.50 £113313 . 000000 =.000000

ETA Fé OF 4 JOOF &
.00 .000000 000000 -.037184
.05 ~.000064 ~.001859 -.03/183
.10 -.000186 ~.003/18 -.037174
15 -.00061R -.005578 -.037149
.20 -.000744 -.007433 -.037101
.25 -,001161 -.009236 -.037020
.30 -.001672 -.011134 -.036898
.35 -,002275 -.012975 36727
40 =.002969 =.014806 . 036497
45 -,003755 -.016623 036200
.50 ~.00463] -.018624 -, 035625
¥55 -,005597 -,020204 -.035363
.60 -.006851 -.021959 -.036806
.65 -.007793 -.023683 ~.034143
.70 -,009010 -.025372 -.035365
.75 -.010329 -.027018 ~.032464
.80 -.011720 -.028616 -.031429
.85 -.013190 -.030158 -.030253
90 ~.014735 -.078927
.95 -.016357 027445
1.00 ~.01803A - 034380 -.025799
1,05 -.019789 -.035626 -.023987
1.10 -.021599 -.036776 -.022003
1.15 ~.023465 -.037823 -.019847
1,20 -.025380 -.038758 -.017520
1.25 -.027339 -.039572 -.015026
1.30 -.029335 -,040258 -.012371
1,35 -.031362 -.040807 -.009568
1,40 -.033413 041212 -.006629
1,45 -.035481 041468 -.003576
1,50 -.037557 -.061568 -.000430
1.55 -.039635 -.061510 002781
1.60 ~.041706 -.061290 006024
1,65 -.043761 -.040907 .009266
1.70 -, 045794 -.040366 012467
1.75 -.p47795 ~.039662 015588
1.80 -.049757 -.038807 018588
1.85 ~.051673 -.037806 021426
1.90 -.053536 -.036668 024062
1,95 -,055338 -.035606 026460
2.00 -.057074 -.034026 028586
2,05 -.058739 -.032550 030414
2,10 =.060328 -.030990 031922
2,15 ~.061837 -.029363 .033093
2.20 ~.063263 -.027687 033921
2,25 -, 064605 -.025977 036406
2,30 -.065861 -.024252 034550
2,35 -.067030 -.022528 034370
2,40 -.068114 -.020820 033886
2,48 -.069113 019144 .033121
2,50 -.070029 -.017512 1032105 -
2,55 -.070865 -.015937 030869
2,60 ~.071624 ~.014428 029650
2,65 ~.072309 -.012994 027882
2,70 -.072924 -.011642 026201
2,75 ~.073474 -.010376 1024442
2.80 -.073963 -.009198 1022639
2,85 ~.074396 -.008112 020822
2.90 -.074774 -.007116 019019
2.95 -.075109 ~.006209 017254
3.00 ~.075398 -.005389 015549
3.05 -.075649 -.004653 013919
3,10 -.075885 -.003996 012379
3.15 -.076050 -.003414 1010938
3,20 -, 076208 ~.002900 009603
3,25 -.07634] ~,002451 008378
3,30 -.076454 ~.002061 007263
3,35 -.076548 -.001723 006258
3,40 -.076627 -.001433 005358
3,45 ~.076692 -.001186 .006560
3.50 -.076746 -.000976 003856
3,55 ~.976790 -.000799 .003242
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1,65 =-.012950 -.012211 +001932

1.70 -.013557 -.012093 . 002762

1.75 =:014158 -.011935 +003575

1.80 =.014750 =.011736 2004364

1,85 =-.015331 =.011499 1005120

1.90 -.015899 -.011225 . 005834

1.95 =.016453 =,010916 +006501

2.00 =.016990 -.010576 +007111

2.05 -.017510 -.010206 -007660

2,10 +018011 =.009811 .008141

2,15 =.018491 -.009393 2008549

2,20 ~,018950 -.008957 .008882

2.25 -.019386 -.008506 . 009137

2,30 =~.019800 =.,008045 <009313

2.35 -.020191 =.007576 +009410

2,40 =.020558 =.007105 +009430

2,45 =:020901 ~.006634 .009377

2,50 -.021221 -.006168 +009253

2,55 =.021518 -.,005710 + 009065

2,60 -.021792 .0n8818

2,65 + 022045 +008519

2.70 =.022276 ~.004412 .008175

2,75 =.022486 ~,004012 2007794

2.80 =.022677 -,003633 007383

2,85 -.022850 -.003274 006949

2.90 -.023005 ~.002938 +006500

2,95 =,023144 =.002625 «006044

3,00 -.023268 -.002334 +005586

3,05 ~.023378 -.002066 4005132

3.10 =.023475 ~.001820 +004688

3,15 =.023560 001597 +006257

3,20 =.023635 001394 +003845

3.25 -.023700 -.001212 . 003452

3,30 =.023756 =.001049 +003083

3.35 ~,023805 =-.000903 .002738

3,40 =.023847 =.000775 +002418

3.45 -,023883 -,000661 002124

3.50 -.023913 =.000562 +001856

3,55 ~.023939 =.000475 +001613

3.60 -.023961 ~.000400 +001395

3.65 =+023979 =.000335 4001200

3.70 =.023995 =.000280 +001026

3,75 -+024007 -.,000232 . 000874

3,80 =-.024018 =.000192 +000740

3.85 =.024027 -.,000158 -000623

3.90 ~.024034 ~.000129 -000522

3,95 =.024060 =.000106 +000436

4,00 =, 024045 ~.000086 .000361

4,05 =.024048 4000298

4,10 024051 +000245

4,15 ~. 024054 +000200

4,20 ~.024056 «000163

4,25 =.024058 +000132

4,30 =.024059 -000106

4,35 =.024060 .000085

4,40 ~+0264061 «000068

4,45 ~.024061 -,000011 +000054

.50 -.026062 -.000008 +000042

4,55 =.024062 =,000006 +000033

4.60 ~.024062 -.000005 -000026

4,65 =.024063 ~.000004 .000020

4.70 -.024063 -.000003 2000016

4,75 =.024063 -.000002 .000012

4,80 =.024063 ~.000002 «000009

4,85 =.024063 =,000001 +000007

4,90 -.026063 -.000001 +000005

4,95 ~.024063 =.000001 «000004

5.00 =.024063 ~.000000 2000003

5,05 =.024063 =.000000 +000002

5,10 =.024063 =.000000 «000002

5.15 ~.024063 -.000000 +000001

5.20 -,024063% =.000000 +000001

5.25 -.024063 -.000000 +000001

5.30 =.024063 -.000000 «000000

5,35 =.026063 =.000000 £ 000000

5,40 ~.024063 =-.000000 . 000000

5.45 -.024063% -.000000 «0000600

5,50 -.02406% ~.000000 .000000
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<BHFI54%E 7 H20H =ZE>
On Influence of the Inlet Angle of the Blades
on the FFan Performance of Multi —blade Fan
(3rd Report)

In the previous Experiments on an impeller of the multi—blade fan, it was confirmed
that the larger inlet angle must be given to the blade to develop the pressure under
the condition of the same exit angle.

Now the present research on five impellers with different inlet angle of the blades
has been made in order to investigate the influence of the inlet angle on the fan perfo-
rmance as a whole.

In conclusion it is clear that the fan performance of the impeller with the inlet
angle of 95 degrees should be better than with any inlet other angle, because the swirling
velocity at the exit side of an impeller is larger.

And the calculated value of the total pressure obtained by using the 5—holes probe

is almost in accord with the measured one.

The outcomes are as follows.
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5 FLE — MEIC X ) EHEI & h A HEEIERE o0 SEAIE L
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T DD b E T tanﬁ1=%, tan 8,
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FEt FEOMOETII» A TR ICRT L 51T 8,
D& 5BY AT, (CHREA, B, C, DikownT
I ATEE#RE 3 A)

SEHTRICTIREE 28E L 7o, EOER, HIR~
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On Lumped Parameter Approximation of
Linear Time-Delay System

ABSTRACT

In this paper, lumped parameter approximation techniques which are useful in the

analysis of linear systems with pure time delay are considered. First, it is shown that
linear time-delay system can be expressed by partial differential equation. Next, the typi-

cal lumped parameter approximation methods of distributed parameter system (difference

method, Padé approximation method and MWR) are considered from the state space point

of view.

As results, the mean of state variables and initial states defined in these approxima-

tions can be clarified.
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A Trial Installation of the Filter for Both
Pressure and Decompression. (Ist. Report)

Here is presented a plan on an installation of the filter for both pressure and decom-

pression to press and decompress at the same time, more effectively and in a shorter

time, leaving out the aspirator used for decompressing through a reducing filter.

Sukeyoshi Ishibashi, Seiko Nakahashi,
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Report on Fujics SP5500 as an Audio-
Visual Aid in Classes Teaching.

I reported in the previaus paper on the effective use of several audio-visual appliances,

particularly on the OHP’s. I'm this paper I'd like to report on the wore efficient use of
Fujics SP5500 and SP5000 put together with them and the possibility of teaching more

successfully in classes.
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A Study of Thermal Degration of Polyurethanes(V)
Thermal Degradation of Linear Polyurethanes(Part3)
The present article gives the results of the effect of the substituent on the thermal
degradation of polyurethanes.
From a consideration on the effect of the substituent on diisocyanate side, it can be said
quantity of evolution of olefin and CO, shows the following order.
P8 ¥
—{ —R—lll—C—O—R'—O—-C—N—]n— R: TDI > MDI > HMDI > NDI

Linear polyurethanes of EG and BD system were also pyrolysed at these various temperatures,

that the

300,400, 500,600°C.
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iR Rt) s —2&x(P.h) 400C
Rt P.h

1 2 1 2
HMDI-EG 1.12 | 2.67 1.0 252.0
TDI 1.00 | 2.60 2.0 276.0
NDI 1.02 | 2.03 2.5 208.0
MD I 1.00 | 2.67 224.0
HMDI-PG 2.66 115.0
TDI 1.07 | 2.68 1.5 174.0
ND I 2.71 106.0
MD I 2.67 152.0
HMDI—-BD 2.81 71.0
TDI 1.04 | 2.72 3.5 60.0
NDI 2.71 49.0
MD I 1.01 | 2.77 1.2 84.0
HMDI-DEG | 1.05 | 2.88 1.2 22.5
TDI 1.05 | 2.78 | 12.5 68.0
NDI 2.84 22.0
MD I 2.93 33.0

£2  BREYULE L OBRSEERYO

RIGEFA Rt) & e— /B x(P.h) 300
Rt P.h
= =
1 2 1 ‘ 2

HMDI-EG 3.04 104.0

TDI 2.94 165.0

NDI 2.91 104.0
MD I 3.01 140.0
HMDI-BD 4.62 10.0
TDI 3.96 13.5
NDI 3.80 4.5
MD 1 4.91 118.0




FRIEREEMERNCE 165 103
o, EGRIR* ) L5 N
£33 BIRE Y UL L OBDBERY O "
3
BN RRIRE
Riprs Rt) & e—2s&s(P.h) 400°C
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1 2 1 | 2
HMDI-EG 1.12 | 2.67 | 1.0 | 252.0
TDI 1.00 | 2.60 | 2.0 | 276.0
NDI 1.02 | 2.03 | 2.5 | 208.0
MD I 1.00 2.67 224.0 100
HMD I-BD 2.81 71.0
TDI 1.04 | 2.72 | 3.5 60.0
NDI 2.71 49.0
MD I 1.01 | 2.77 | 1.2 84.0
300 400 500 600 (°C)
1 #5RREEICE 5C0,,
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£4 OBIRE Y Y L5 L OBSRERY O P.h.
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Rt ‘ P.h. 100
12| 3 ’1 2 | 3 . o1
HMDI—-EG [0.93]2.05[2.53| 6.0]1.0 |196.0 )
TDI 0.9811.9912.50 {11.011.0 1236.0 .
NDI 0.95(1.932.49(12.0| 2.5 [220.0 N
MD I 1.01 2.50] 2.1 248.0 50 A -
HMDI—-BD |0.97|1.97]2.60 [13.0[1.5 | 44.0 1 ot
TDI 0.91]2.00{2.61| 7.0{1.5 | 56.0 o1
NDI 0.91 2.60| 1.0 26.0
MD I 0.99(1.93|2.62| 4.0|1.0 [101.0
300 400 500 600 (°C )
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# &
1 |2z | 3 | 4 | s 6 1 2 3 4 5 6
HMDI-EG 0.70 | 0.84 | 1.93 | 2.50 | 2.74 | 4.60 1.2 | 169.0 | 24.5|194.0 | 80 .0{ 1.0
TDI 0.83 | 0.92 | 1.94 | 2.48 50.0 | 53.0 | 3.0 212.0
ND I 0.85 | 0.95 | 1.95 | 2.42 5.10 | 59.5 | 61.0 | 6.0 | 364.0 3.3
MD I 0.86 | 0.93 | 2.04 | 2.44 32.0 | 235! 3.0 374.0
HMDI-BD 0.70 | 0.86 | 1.94 | 2.55 | 2.80 | 4.50 | 1.0 | 155.0 | 22.0| 42.5| 33.5 | 2.0
TD I 0.86 | 0.94 | 1.94 | 2.60 21.5 | 29.0| 2.0/ 45.0
ND I 0.84 2.60 9.0 35.0
MD I 0.89 | 1.96 | 2.55 11.0 1.0| 84.0
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A Study of Thermal Degradation of Polyurethanes[V[]
Thermal Degradation of Linear Polyurethanes(Part 4)

Thermal degradation of linear polyurethanes has been investigated by thermal analysis

method, espetially TG and DTG methods.

Judging from the effect of the substituent of polyurethanes it can be said that thermal stability

of the substituent of the polyurethanes shows the following order.

F 9 0
~[~R—N-C—0—-R~0-C—N-] —

R: TDI <MDI < HMDI < NDI
R! EG<PG <BD<DEG

These results were good agreement with the PGC method at 400°C
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Physical exercises and singers.

Most of the young popular singers look as if they were taking physical exerices

while they are singing. Here I want to consider the relation between physical functions

and education, comparing the gestures of young singers with those of old ones.
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bB. COIELVWVERATHS OBBFETH 5 LFIEE
ATV, i OBEROHFIZ—E L THEFHE
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OS5 THORAREHFETREVETH S, RENLZD
BT xr—=V—TAD4 A, 7Sy FIAR, €7
LF g —, BRETHD. ZLHRBATIEZLERTH
5. L4 A~2 N E EFHEBESB I B2 L -
KIZRI > TV B DITELDMIZ WL, Yy ok
PHAEFEOKEBE SN TH S, ET 74— —
T AT U < [MEGEENS 55 D> 2FREIEE TR
STWA. TIULLRKESO—REFETHS. NHK
THEEABEH 6 LML CWa3Ly T —v 50
TFIIENOBLUVEI X ThHA. CoroLvFe—, 7
Xy F 3 ANIRIERIE D LTVETH 2 R T,
Uis s OXRFEE - 5 - HOEH %2 5> £ {4
AEADETVAE. FAOHFIXRE WA E H OFEERIXE
FHTHMERNZFN S b R L BN TH 5. Hiz 2
F, BILAS, WEAREIZ—EE & L DRFERED
MEDETHE. ELEMEYIERLKHOD 5k
DHERTIZZHSE ) b, THRFTIEL WEH TR
hiE#E% & D ANTOZVOLBBEETFRT, BEDH
Ty ZEHETRETEROAE V. (D) T~k
BRDOEARR 5 F L & h Ah Tz $ 2L Z 31T
bRRCIZ = o F o 2 BB U RFOLRS, £FHT 3
BezBHFTHS Y. BT 3 IcBEHROTIZAZL
TRIZH /NS ) DREFFHER E D ANIZHFTH 5.
HBEOHFLESTE LTHAROKFIIMFERZ L DA
NIZDIIA S he-eee

ZhiIfho®E 2 citRedofth & BERAYBER
OFIfAIDRIE 2K 5 —E TIE/EH» 5 5 0>, X—H
BROBABZANVF —FEHOBKICH B & bEAS.
HEOBREETORILH LD b —HUIZETIIE» S
SH. E—DIXBEADEF L [ 2] BERDT
WEADHBFIFTEERIATVWAERELS. (1) I
WAL D ICEROEFHRBEOFEAEDHD & 5 ICER
HIIC AR O AETE D3 CRMERC R 2 I I3 & T
59D LIt 28D L#% 5 12 S BRI A - TD
155 . EFBEAKDETH A LS THEEBRLCETHS
DA CER TIOHER B ARDFTE 2R UHiIc>0L §
DRIFECIIBEEE 0BTV NILC ZTHED AN
HABERTADADBET 12565, A3z %eELS
REROBADBEI LD, 356028 H5.
HMERBIC Y 1t A5 BIKDETH % .

5ImEEH
ANEE AR OEREEE
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Games the Kosen College Students Played

in Their Childhood

Playing is vital to children in their process of growth. So I collected and studied

those games that the Kosen college students played in their childhood, concering their

kinds, amounts and ways, by selecting 15 students from each of

oI

BIEHCEELS S CH 1# e LTREL DI ZEEH
DL « DIERRONE COESE - BE - HEg 2T
BT T, HOBEECBS - ERIETOR
TRU bz » 0. 2RI TIRBIERMEL, BE
g ATV - TWVRWDO TE 2 B & H#d o B E
MICETDZ N D2IN E2E 22D LT
SHAEREAC & DRI D CHER R, RIS L
Ui DTH 5.

1. FADRBE
WEOENIFEDIRE ) Th 5 LRIHOLT
WA, DEICOWTIVINER IR W T—E DT
L hHEEINB, TREEOHEIZESOEARERK
LoD — sy i ARIHE A2 FEL B
HEEOEEZFEATNE DOTHS. ZUTARBIX
BELUTIL8DTHS 5. ABKEISEE 18 L
THU T/ o> CRIEETT 5 L 1429 H Ol M 2 RE
Uiz, ZOHICZEE L CWAREH 508U LE
ENCIZFIZE 1 SADE T OEE M H 2EIZR D
FTTHN.

2. HEMHER

KoK E &z 2EEEEDY) « DERMROBE T
DNTAHS L 2ESHEEDERISABH U ILETOA
B3 8125 A T ' DFEMI31429F H T2 DEIZL -
DRFRABII2 N INERFFRAS501BATH » 2. & - 4>
FHRIC DOV T % % & AN HE)T396, FRERETT242, TOE Hh
75344, BHEHT378, BEERHIT 633, (St 5445, BRIk
J5674, Tdh - 12, INERERITONTATA 5 & SuH
77640, FHE #5440, PYEHE 5398, B H#EFHL 5632, BERHE
5720, (55722, AL 51216 Th - 1. FEHIIK
ABDZ VD EBHITINEEL SATHS &, RO K

58 Kosen colleges.

Masaaki T ERAMOTO

iTis %,
HPEEK
T s hEHT
B EE O ABH  JEA 0 EEH 0 OABR
1. BT-C 38 1. »L{NhAlT 43
2. LhAR 35 2. BT-T 35
3. Warzor 26 3. Wahzr 21
4. ¥-F 23 4. DAL 16
5. DAL 22 5. E—F 14
6. A 17 6. xECTL 13
7. %FCL 15 7. AT 12
8. boAldb 11 8. ZihpE= 11
9. PAITH 10 8. RHAL 11
10. i¥-BA 9  10. A 8
M5 Wi
g EEH O O ABR B EH 0 AB¥
1. AT 44 1. AT 63
2. £¥—-% 28 2. BRC-C 44
3. BAL 21 3. A 24
4, BT-CT 20 4. DATD 22
5. DAY 13 5. HAL 21
6. —iRE 12 6. £E—F 14
6. &b 12 7. Wbzt 13
6. ZEEDL 12 7. ZRE 13
6. Wil 12 7. %%FCL 13
6. $ETE 12 10. B-2F-2C 10
BAsRH#G Sy
BN EE O ABE JEN O BE 0 AN
1. BRC-C 64 1. »LRAIR 66
2. L{hAiT 53 2. BT-CT 56
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3. Whrzr 45 3. HAC 31
4. BAL 31 4. FETE 29
5. £—-E 27 5. BA 22
6. A 26 6. E—E 20
7. ZiRH 23 7. bAD 19
8. MAD 22 8. BBHACL 14
9. kbs¥ 11 9. beAlED 16
9. WL 11 10, =#RE 12
DERFR

Ritwwl JuMA
IR EH 0 OABR BN EE  ABH
1. »{hAiF 12 1. v7hE—v 49
2. RCHoC 104 2. EFER 44
3. HALT 43 3. FouFE-—-n 42
4. DATY 33 4, ¥—FE S|
5, E—FE 29 5. Hub-— 39
5.. EFETL 29 6. ML 34
5. Baztt 29 7. DAL 32
8. AR 24 8. ZEEbUL 26
9. KBAL 16 9. Boh 19
10, ZiRE 15 9. »{hAR 19

hE#F PHE 3 5
B BRSO OABE MmN EBE O ABR
1.V 7bhE—=0 76 1 W2 Ry 51
2. FoFH—s 43 2. BFER 47
3. EFER 28 3. FoF®—n 36
4. PATDY 19 4. HigH 25
5. HEH 17 5. %oHh-— 19
6. Kbs ¥ 13 6. AL 18
6. 5L 13 7. ¥—-F 14
8. ¥—E 12 8. @&hy 13
8. »{hAaZ 12 8. AL 13
10. 4o b — 11 10. ##E 12

Ry B 5
gL EH 0 OAB¥ BN BB ABH
1. v7b&¥—=n 8 1, vyospr®—-n 89
2. FyFH¥—n 81 1. BpR 89
3. B 45 3. FyFF—u 88
4. BATDY 37 4. DAY 55
5. %oh— 32 5. ®BAC 50
6. DAL 31 6. ¥—-F 39
7. ¥—F 28 7. kbir 27
8. @oh 16 8. BCHC 21
8. k¥ 16 9. »L{hAalT 18
10. »L{RAIT 15 9. HiZH 18

REY 2] [ E(4:b
g, EH 0 OAB¥ | BR O AEH
1. V7hFE—- 80 1. PR 124
2. FyFH—u 66 2. V7 F-=-0 109
3. BFEk 58 3. ¥ouH— 77
4. Hoh— 57 4. €—F 67
5. HALT 40 5. FyF®— 65
6. E—FE 37 6. DAL 63
7. DAY 32 7. RT-C 59
8. AT 25 8. AT 38
9. BT 16 9. ZF— 33
10, A% - 14 10. Zgbe 31
3. ®; B

CDFEEFRKIZET> TN B3O TEEDEHAE 2N
BITUIz b DTH B 515 « 164EFIDS) - DEERD
DTHRLERRE>T—BUTBEIN. IZ»5H
FEERHES»IFTREA TS E125 5 . 40
FEEE HYBFELT LV EBERLTWVWEL, X—HT
EHREORICY) - DERR X )BT R 2RENS
WZ &, BEIROFEE, TSP s-TwETE,

fr SEEIIAMEEL TV A b DB DI A, BE
BT RE LI X 5 ik - DRI CIRELL
H5 D 674 % i ICBARHTT O 633 (Fi#ih)T D 445 T
REHSFREBT D 252 TR - TV 5. IMEREHRICE
WT RIS 01216558 & TRER#HG o 920 [E#iHh
73722 RAEDSIERTT D 398 TH 5.

ZEMICH TRIEHITHED - NP BB L T—F
Td b BT O THOWE DL VL Sh
3. WEH#HY - REHABEENICATENT 450
5. BENKATIZAMIKERBALICH 5D %
U »BKEZDMORE» LA T, b-2F0hET
MLz 20N THIZCERBNTH- 2. Xfib
mEH LSO TREHVERSHTWS. Thzilib

{AHTHB EHPRHRITRNTE LIMNZ2 LD 5 (BT
>} PINEEERTH b (L hAlT) pihE - uE
g B - ik oA s2ENIAT (LA
1Z) BEETHHEMNBLULNG, B2k BT
) DHE - B -5l - BT (D haE)
DA - BIER - Ak Ch D 2 hi (BT -]
ThHaHTENLULNS. BINIKOVTIE (WdHZ )
DI - RE - BERHG T (DA Z) HSUE - S8k -
BbHT CAKE A NLOSENT (Wh20) & (»
AT) T TWB . PRIV TIE (LhA
BB -> ) Wdz)I(HACIE-K) &>
WTWA LS Th3.
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INERE BRI is 3 E—ZELUTUEWE LA (v 7
kAR =) HSHUN - AE - HE - R - BER - Sl
Heb-&bsHL, ROFIMHOHRTHS. H2
a8 (BFER) TN - PO - BESE - bt (Ko 7+
F =) HHE - B - Bt TAE (FyFH-
n)] & (BER) ofkThH B, BIMDO(V 7 bR -]
L2 (B L ORBOEEIRD LD TIEZ
WhEEZLLNS. 2T TNEREERIZBNTIE (v
7 hR-A) & (BR) BLTOFHSR-TVAE T

EVEENKATHBTE S, B3 (2R hE-

R - EHME T (FyF&—) HH - HE -4
BT T (% v —) SEIEMT &5 -> T35 (FR)
& (Ko F&R—0) BAEELLTH- 2. HNOIC
FHOBERICONTIE, PPRAL/INERBFHUEE L
TahFZOEEICERINE (RT-2) (< hAa
I Waz)(E-FE)(DALZ) TESH EHIEN
Wz dZ 0 EELLT (V7 bRV FERI(K v
FR-M[(Hoh—) ER->TVE.

¢ OBtk 2 A BRADEE N 28 D EALIFA
HECEMICS 5 2 2055305, FICESNIZATY
SEHUEATH A L0305, ML HIZBREL
h $15 - 1G5ENIRTDEST Tdh h BAEDID « IINERNE
ROFHIZ EARFEITEATN SO, XFEUAT
WA OhZREHROE, HEo#ETEZE R
W OSE L2 5125 5 TILSEOBREZLEN
FEIME CARABLETHES.

4. i= =
ROEFORFZE N 2D E UTEBRLTOL
DTH->TZNRBEL CTFHOEER, EBFIFEE
TFEEI NS, NTHOREIC S -BL TV 2:8H
I RNVE - pRESICHE I Y, BORAECOMRE T
BLEDLHWTLNBDHITHA. ZHhidh b
T, BWNTIE b - L BERNCERSH 5. 8%
TaCE, BIETRTACE, BOTEL, KT 3
TERE., &5 IHEHORELHEBHE OEICKE,
THHOD 2ERITK SV, MZcELT s,
RERETHILUD-72h, ©Fbhdb-12hT BT L,
NREADIZDICER 2B eTH L, V-
NESED, BEABIRIACERE. ZHIRVWTRE
EUWEFOFRTHLIRELDNTOLDTH S . HEk
2y, BEEOFEWERLU - F2 2L 50D
IKid, $HREICKIT AHFOEKEZ $ 5 —BE I EA
BUTRANESDH B, —HBEOEEKIL, FFHD
Biwe e, Furve, HFitick 380 RERE
VBTN B PHOREET HITTES LIS I,
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ZO—2DREIET v EILH B h N,

FR»bR-> TORRCEREAF LV ERR B LR
BRI A5 0, BUTZ T RTOTHMSNDN B DI T
TN, ZRIREBHEWS T ETIRIEOWDO TENSEN %
EBorctly, KETOMBTERERSS -1z
WA T ETIREL T, FULEMAD CAEERERIC

HHEERS. BOOEEENIDIZ, BTZALULT
BERED, 25T 3 ELBHEVS DRI ED.
& L BDEDOTFHITRICT > TH 5 OFEIRZEDN
DTH3. FIAETS— b 12AHTE, BiEd-TH
B b IEAT D S &R &0 5 ATl ORI
HENLd WD ThH2, KTFLERYUT2R24E
EOELIsh, RELERPTHFUOEFORESCH
BeEZ, HEIGEF2ZERPTELUVESR2ELT
HAEEEHR L ST ONTL 5. EHEI R ITT T
MHEOMHEZIES T L. HEDOKASFREIED 228)
U5, HiCid FHREBH 50 5. BOFIRDL
otz b oS ARZERSS. Zh2FIAL
X5, VEBROEZIES 55 T EITONTER
BETEATRS LREBEFHOFEIILES . fli
IEEE ORETIOAN I ATOBRUHEEZ L RT3,
Z5FAHLOENTIEUDENZN, HEkedrd s
12, Lot h FikNESD 5. BROBEOR
Mesrse, BUDEE, RE LWz DRBWT
NESHIICEEE 2 8 A EBIEOBEIEL &
% & b 755 BB O BB EOEB)IZ S L 5
EVAERBDEN S &S 2EACH 5. BRELIIEN
LRIBRTRZOWISHESLSENSEBE L TAR -
VEWAIEELL DI E VS —BINEEZIBH>T
HHOMECBRLTWAEES . HETIES
DOFHIIPDU T /AVETZIEE WV ETEED
BRENCKELPERICH 2O TREVHEERS.
72 Y A TIRAET, I0OAOTHSEIMLE2 U
h, WU % LTz h BHRICESR., Zh 2RSSR
STRBVEWVS X3 BRI UH TERBT 5. £k
FELOWHETIDdLD D B> TVBDIZH L REED
Bael o A THEALTECORECHE 25 AT
BREIZEES.






BERTESEEMERICE $16735

119

NZHry b« F=ILBHO—EE (1)

~ | =

ook W' X

<WAf54F 9 H148  ZE>

A Study of Basketball Refereeing(1)

There are lots of arts in basketball refereeing. The training of reliable officials

is carried on in the training courses at the National Chief Officials Meeting and other
great meetings held by the Rule—Judge Section of National Associ—ation. Here will be on

some discussion about the arts of refereeing at the fast break. It will give an official

more confidence to study the arts and tactics of basket—ball

application of rules.

(1) iFrsic

IRy b K= VEHICIZE L DRSS D, %
noo—s, —BHoRLPEE: LT, BARBS
ORAFHIIC BN T3, ZEFHESE, SAL%
THERVEERZEL T, EHINIBHNEOER
BEBINTNAS, ZCTL—LVDEHAZT 3 30D,
PEEIICINT, /SR7 v b s K=V R O, Bk
PERESEMIEICL ) BEVEONG EEZ, SHEME
BHCDOWTBEBRLUTAIL.

(2) Rebounding

I (1) O%lposition »5, J.S THRE
Lok, K- VOE SR 2RI, (FE2~
6) HHEL LT, TREEMISA~200TIEDY 2 v
F100 K& LT, BBRES o1y a5 v 2T #508F
Uz, Y5100 A, 65K ~T5EMBHRE > TWRDT,
3~4 HET100 ROE TS #2508k e LTHEAL R,
SHATY v FEPLDNY X « RRBZITTHS
DY YT Vay bThHD, vy MEEHZY 5
BHT»5, A-BH#ADY 2 v MIBIE, 5~6mT
»H, C+D -+ EHEHITENTI, 6~Tm TH5.

X B AT RS I E

Hajime NITAHARA

(F1) £36°

(#3) B position

in understanding the

Yasuo Mivama

(#2) A position

=

[al]eln]

Nol]36i40|’11| 9|4

N02|38|30|16|10‘ 6

IN03|36|43|10| 3

o

|ﬁ|4o|31|12| s| 9

IbbT|34|42|15| 7 2

% i36.8|37.2|12.8| 7.4| 5.8

(#4) C position

lA‘B|C|D‘E

|A!B|C'D!E

Noli45|31i ziuJ‘n

N01|1oi s|s4izs|zo

N02‘46|35|4|7J8

No 2 3|1|42\30|24

N03|46|33| 7|101 4

No3 7]9|40}zs|16

No4i44{40i5|7‘4

No4| 5 z|34|40|19

N05|50|34|4|9‘3

No5| 4

1|39‘33|23

%

46.Z|34.6| 44‘ 8.8‘ 6.0

% 5.3| 4.2|37‘8‘31.8|20.4

(#5) D position

(#&6) E position

|AlB|C|D!E

|alB[c|p|E

N01| G|9l24'33|28

Noll z|1‘35|25|37

Noz|4|2]34|40|zo

N02|1|0‘33|24‘42

N03|3|1 30‘39}27 No3}3!1 3o|30 36
No4|5|1 31‘35[28 No4l4|2 27| 30 | %7
NOS‘S 5‘28‘33|29 N05|8 3\38‘14 37
% | 4.6 3.6i29‘4i36.0i26‘4 % is.s 1.4i32.eiz4.s 37.8
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BREUT, ARCOKEERSEICLU T, rebound -
ing LB AEEELLT, T F + J 4 (endline)
DEHIZ®? rebound DEEHFT b5 % screen out
B ¥ position DFVITEERLL SV, BT
shot DX -V %E-T, V7V TORE2RETE
DEVERICT 5. side ling OFHHT — VOGS K
%% interfere DRWRT ABEICH 2T 5.
rebounding Hff $ B DOKX - % [ ] OFiCHlF
THRFT 5 jack knife RRZE-72D, HFOB
LitB DOl % B EH» 5L % *5personal cont-
act IXFTHRD play 2HRTAFTICL Y EALHE
BAlh THECEESEETN T A. XY v 7 FiT
BOTIOEEVENS X IChA, 2Y—F, @3,
v v T HEOESIC L O ILEAR play BE L8120
T, ETFRESFEIHRHEZNE~OBEHGNET
b5,

(3) ¥ (fast break)
O HH DOFEFH O—A%GR
X7 472X (defense) DY /NT v K% -T2
BE.
%42 —27 b (*intercept) % U128,
X=X« K—J (loose ball) %2El-7zFf.

KA 7 x2vT « Ly ¥— (offensive player)
DNAF Vv —2 50 (Bgsviolation) D

XUy 7 K- (ﬂgiump ball) D%&.
%70 —-28— free throw) D.

LEROBEFEBHEAINAELFEHICART, ¥ —

& (game) KKODZFFIZFHILE S0, KLy — K-

*7v e (Plreed official) K BHBA vio-
lation DHITE % U B OHEBUCTER R QILZ 6 7500,

Ny ea—} (mzback court) LB 3 vio-
lation IXFEE S MY, TV A R SHEFODRE — -
4> (throw in) T4 >+ 7v14 (i play) &
NEDPORBERY 2 2F + — K, ROBEICNT
BEMHSHEE VRN E L — LB CHIE
T 2 RICHESTEBHRAMEGENTLES . X b
VA= e 7 v (®irail official) 1, £ 7
Ve e RUFDF 4= RN XL L7k (S
charged time out ) IZHEET 5.
O®8 Outlet pass

YNT L FUTD pass out RUFITT 2Bi1cH

VA Y —ICHTBIDO XA TH B0 5, #EL - &
{ + FHETIE L TIRIEBEV, DA ¥ —I1ZRD
FU— T U TEL G L, ®—ViREEL» SEENT
ETELBVIIREMeEIHT. 21, 3%
2 DAL break LT, ¥4 7 2 AOEME s

> 128 slow down T 5.
o zxt1

offense player & defense 2AZILI TN
WWEER L €T 6780, ball RIEFEIL defense
#25|&21F % & 51T dribble U735 Basket ~if
%, defens »5 mark 1CEHE P assist pass  ®

mark A7z 4UE shot 2 U THFE A7), lay up
shot 2{FMHT 3.
o3xf2

ey ®middleman) LAY 1 v v L (S
wing man) & C, b3 4 725V (triangle) %21E
b, ¥4 7z ZA) middle man iZ mark 23780
Gi, By b4 (cut in) THDS.
middle man iZ mark B2V TVNBEHAEILHE wing T
21 T 3. FHHAIE UT ball i middle man 2%
RET5.

o433

ZKHBE U T middle man id pass U7 wing I
cut Uregg, b4 35— (®irailer) BBIF 5,
JFHIE U T trailer /& middle man & wing DFFfFD
3 - R BRIOZANICENTMEL, BBt 75 —<
P (mlsafty man) MEMT 5.

LR ER T T 5 —REEGR T H S 5, -4
BOTIIEED/ % — > (pattern) THESER X
NBH, 7k« Fr— ("4t number) LTH
5DHBULDNWTEATAI.

LTI FV - L= (P middle lane) i

BT AEX, defnder DFE— « Fx v ¥ (ball
check) RTA—2«F 9% (™ course check)
FZITH L T reed official. trail official DT
WALE THERR U THIRESHIE L LB %2 3 2 BN ET
HA.

(4) BHBELT

BHBIZ N2y 9 b s F=sb o L4 ¥ —LRAUE
RS MM D > T, 2O LI & RBSIA 5

NTEEINIBHE L L2 THAEH . BERIGU
79 ke 9—=2 (foot work) & U TRICIEE 3
(sudden slop), J5MAIZ#E (chang of direction),
BI~DOROEALL (back slep) , 23S (full
speed) FETINLIIFITE R b AEEIZIREH
bb, RV TE 3, 5B, 10MIRBHE, B s
D TIEREIC DS HERR IR 2 SF 3 FFH b L BE T

wing &
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»5.

FHNHES 7 v 4 ¥ — K bench, BRICHS®
s 5750, [REFEIZHE— SN rule book I
FanTVa, ELAKI®2RITE timing BEL
HECHEE 2GR THYIL, TEE»LIRHTHN
WERZEOREL UCFIAT_RETHH, excite game
% close game IZENTIZ, /Ny, BIL-C & 2B
AXFEN L ZOH LML TEHELTONER
FHTUE SBOLNL I IKEHERIEE 520,

B XICOWTIK (1)(2)(3) THATAS.

B (1) trs—or7OMNBLEE

officials'table

ARERTHY, 28— H—IVTrRABT 2,
FRHCY » U= PREULL TV BDTY » LT H
EEDRVEILFELEEZ R L TEIRIEE L0,
RO N APRESICET AEICE v T EEE
B N DFABNBHEL, XD v T F—
VDAL F V- 2 v RUNTEEZEY HIEICK 3
»5ThA. BIREETHY, A7y + X 57
WO IHBL, TOBADZRMBE A2 —»5F
DHRHEZ», XBEHZ A v —Dfificiz 6izund
PEEUTC, ARMNZA - 79 FUTHRWESR, Bb
FTENTS. BIZFLL—EDHTANCKEEL X5 &
B THEAIE UTHhREREE 2y, AR
H295. how v o7« F—0%a  BAINE &
BRUTH 305, FIOT L — B EUVIREETY » > 7
A= VIUIANW R - K= VDBEEE, FLr4vr—DE
BIREEL2EHDAERTE AL 2EL, Aoz
0, Ve N—%ROD BRI Y FEHSREE TRD
BRIHEASTHA .

B (2) 779y vE&E0Fs LAE
(T) 7 7 7 vdsR & 1B
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W officials'table
L

7

P

(i)

P
\N\

BMHELIZHEIE (1) TH 7 v e VXL
7 ¥ WXE D b RDTER LK A E THREDUE »
RbL—=RTUT, ROTLV—TUREL THAHNUE
(i) T, AltA >« TLAHELERZ2HT. AKX
HFEHERDITT 7 VP E T —FEVHYA F (])
TR-VERELTI L -HROERZT 5. NAD
YU IHEIZA L BRIEROB Y FOB & 2 ThidR
V.

B (3) —Hoxr FTONE B

FAEI, I - F 2RARTES U IEREX
PR IBOSHEHE UTHEDCE Iy EEL, Fv
— 2 EAMNRBE CHEIETE 3 I iBALTIRCE
5. EBER I onT L —REELCRLNAESE
, Tr—Y —DBESEIE 2 I F 1T RVWETHA.

1 Kovar (position) WEHICIIT BALED
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2 J.S (Jump. shot) BkKO' L5 TTT 725 v =
v FDE. :

3 Y/NYLFR (rebound) ¥ = v MHEEKEILT,
) U TRNRY y MTE—VHSIZIE BE.

B4 RV Y—-+7Ub (screen out) HODE
HETHEF2ZUDHTET, AL L5 LEIKT block
out EMfEDLNS.

R5 4 %—+727 (inter fere) PHFEDEK
T, BAFERKBEAIDNAY v b, 42 2—T 27,
BFEEID4 > &% —7 = 7CHBESATNAS.
f@fR 6 s,S—V F 3% h(personal contact)
SEEmOBR T, BI9FN -V FNV-aL T M E
LT, LITFEE80&KE CHAINA TS,

7 A4%—%7 b (intercept) H—IVE2EMH
TE\EAET, cut LRI TZDHEE pass cut.
dribble cut ZFEKT 5.

B8 NA4FV—var (violation) HEOMNE
WA= 22 5 UL SWTREZEER TRTOR
ROETHA. COBEFUFRERDHEDA Y » 7
VA4DEE (1) 79 b»5DRa— -« 4 KE5T
OHEB ZERT 5.

B9 Yy« F =0 (Jump ball) AT 5=
ADF VA ¥ — ICBHPE -V B FR « 7o FUTA
Ve PUATAGIET, FERICHBAINTVAS.

f#10 7Y—+Rv— (free throw) 7Y — R
u— 54 OMNE»L, BT ohTIiTie S Bl
DETHH, FIOR~BRICHBPIOA T3S,

11 Y —F+F 7Y 5l (reed official) 51T
TEEHOET, CoHFET/ Vit TLTE=F -
5S4 I ABELERT 3.

f#12 /Xy 2 «a—1b (back court) BF—40D
YUl bEe L F— T4 VETOET, E5RIC
2 &—+-354>, 7arbha—h, Ny -a-—
FCHBA STV,

f#13 4>+ 714 (in play) BEBOBKT, T
DIFEEEI’E, F—ABT754TikKisrE s (3) 7
U bbb AR =« 4 VDA, F-a—- RO
VA Y —icihic e &, 2EKRTA.

f#14 br4—s-F 7 xib (trail official)
BT ARHOET, COBAF-—VORRIED X5
KU TEI BH2E%RT 5.

f#15 Fr—UF-%244+79b (charged
time out) HAM, NrFDLEAL L7V MDET,
BAIR~0FTHBP SN TNS,

16 7V bhlLyh+s¢R (outlet pass) 7 4
72 RN ST LR o F— oV BEERETLTVA
P4 Y —ICRANCITL 12 5 /SR DE,

17 7L A b+ %2 (assist pass) BIFB/92
DHET, COBEEERRIEI T 2D 2%
KT 5.

f#18 T K+ <> (middle man) 32— hiTBL
T, FROI—-RA2EBL LAY —DETHA.

f#19 4% - < (wing man) F—VIRFEE
DY 4 FINBTAT LAY —DETHA.

%20 hr 45— (trailer) *¥— VIREZHOHT X
Y BRBERIGEUTFBI T L4 ¥ —DET, COF
BE—MOEANHENTL BIAHDO V4 Y — 28
[ SR

f#21 €75 — <> (safety man) WEORE
BieEeEnBics \BEOS 4 v - LTRESNAS
FLA¥—DEBET, LOFE VAT —DORE L
KRG CERBEZTE VA Y —28BKT 5.

fi#22 7o b+ F /N~ (out number) 74 7=z
VADEEID, A7 2 ROBME L85 TV BKES
DIREEOETH 5.

f#23 T Fo - L—> (middle lane) 23— FOH
HERDET, COBERROTEL UIERZEK
T 5.

f#24 a2—R«F x v (course check) THFS
VA Y- OEBREEBNIC CBI S 2T 5B TH B,

(BEXH)

The Art of OFFICATING SPORTS : John. W.
Bunn. '
1977~1980/N R4 o b « K —UEEHHRA] ¢ AA/NN R
v b e F— B,

SR vk e F—vD 3 —F Ly HEEEINR | EHY
BB (KBEEENS)
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In Search of the Origin of Modern Self (2)

T. Hardy had a strong influence on modern English literature. One of its traits

seems to have been the birth of modern self. There will be some discussion as to how

it came into being.

I

[ AR] OV 4 2R —VRow—F 4 DE
EBEIRY vV e B2 by 2 BHIDE T AT
Hotz. BET, ALK ITHD 5N TR BT
ik, ZOBRICEODhIZENZ2-EihsE,[T>
B RAL B 0EMIc hB LT, BEHT
DEMIRBDIRizdb 5] L L5 Th-12. &
by BERIELRF »— T2 FREA S FEOR
[ICMA SN, DMEHERRTHS. boME—D
NKE7 4 v €7 - IHERMORB2 L ThHZ U,
NAZD» LREAD O 3N, HEOEBORIINE
HETHA. HEIZ—EF»— T2 FRABRELUIE
NEALSNTIE, BEEERS EARTD A S TEK S
EEOIHETH 5.

Y v TEOBET AR AR EBICAIET 5 T ONE
i [REMAOMNICH h] TEbertax 2L T
505, Ry [ 2B A2 DBEL 1oIEE E BT
B RS hIBEKEORIKELHESN ] (5)80D
ERLILTAEFHTE DT,

zzcd, »0 [EEHAOM oREFEN—F
+ O RIZ—AR—EO¥icF TEL,[BHTEREDE
BEU B SEoMERICELER S LTS [RED
BN BERELUTVADZABLTVE. EIEH,
BEIXZE¥oh, BEPMCTEIFEIRELLZY, B
HOERIC» LA, KOBRITEREBFET 2. (62)

iy chid, ) TEOESOBEBICHT N,
¥R 1z A KOEBOH Z2EILE > T3, COFE
—EH - T, REEbcghTEINE-2
Az, Bivbhnagizr» VHT Y v IEO
BERBbLD, B ohizEMsilizhs X 3icizh

Yasuo MATSUO

R/Abh, ABIEHIOSNKERICERIZBRY, &
BTRLLBTEH-T.

...everywhere about him that atmosphere of
cider which at its first return each year has
such an indescribable fascination for those
who have been born and bred among the or-
chards. Her heart rose from its late sadness like
a released bough; her senses revelled in the
sudden lapse back to Nature unadorned. (260)

oM E 7z, BENsEBEETHY, M
HRRENE § >z b DEE TITabhTWicZ & e H b,
BAOTERRZUIIMARBEA v vEY) oD EDY
41X -rofitid, ReFBHFIRERENIRHE
THERBEHUS S EWS R EBH h, HITHAIL
H- TNz,

KRG E TRBL CRAEEEGOHEIL LD
FERITE TEL, ~—F 4 M1 T IMA 12X
ik (BB E2HAL, EERSFE LI
DT, ZOHRDATIEZILHE L T HTZARIZFEA
EERZ2BEUTWA] Efi-TWVA. v —F 4 ERIE
EPTEBLRSTZDTHSS. 94 4F-2DY
oy icBALT S, Y TOTEHMTIZEICEHRE
OREFEH B b, FHIIEDOBMEZFZREL TV IZD
MBERTHB. (221)

Yz vy 2 RNFHDSH THREAROELIE2KD
BEE, BTRSLCER, B2 NS DIBT
RERHLENVDICETH B, N—574 OHRTIZE
XL UET 3 b0, BENTHIESENTHA,
HOOHEERZRITALIBDTNE. EFF2SI:
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VR UBEIIFERE VI EBIURETIC L 28
phTVEN. BEDAEICERLT, FRICHAT
FHHBCEVTERNCEDEDNTH . Bk%
HIFFICR D BEZ ST S REL 34, REMNZ
NILELEZDOTH EERPRELTRLTOS L3 1IC
Bbh s, SRz 5 ICHEMHIcBEL T 5 72E D,
BRZ COEFISUdh o120 b L OER 2H5E
> TW5,

L L, bhbhssKn L 5 & LT 3aFEoR
i, BEEEMBL L Uit EOTE I 2FL
TW5 DT, BERSR, BEROH 605 & D> 5B
n, 3 THVTVBHULWHEDEENICE2 35 L,
ZOBETEDY OF UVEFEFNEEEL 55
ERINL DO ThH- 1. FEOE» LFET 2 NNE
Bl oh, REDHEFICDD HIAATIT- T %,
R o> THNE, ERAROELOBBFE LTz
BLEDTEBRDTH A,

[&tshicELe A2 ] (R&EI1z The Woodlanders)T
&, BEITRT LS, AOABELT, FED

ZDH5 L, MDICRIZISIC, Fr—FELFRAETY

19 €7 - R CONEICE s TARETH 3.
L, MROFTOFBEICH LN TS & 5 I
PRTVEOPHEBEETH 5.

bhbhOEE» L ThiE, HELEALELN

BOEIMKREOIRS L -2 ThH 5. RHAZOHRTIIE
HIZT R, BTOAEE 2R L TRIL TL
3.

U WEHRICHEG T 5 OBV MRS I3IE % [ 24
Bs R KEES €, FESMOLES cnesH
HR2ERIY, BUAIATREIRIOTHSE . &
DARDO—ANZEADETH2FL T [FHRIIFEH
LBz OTHAIGB0) V3. ThiE, REEE
WIOREE, BEE LTomLh &, FUEDIZEO,
BADHEMNSHEYE L TOEME2EM TH S ET
A2—EIZTTOITI o WEER LD TS,

REDOANVRYVBHRE-TIR, BIEVHBEEY
ho TERICH U TzDE, HERBE LWV ZZBEBV
T, FECRY~ORE LA UERILESLL» -
Th [BAEIL6EE - LD 225 5] (110)
L TRIED BT,

BB ISR E ORI 2112 LTz U
TZ0MNRETE 5. AERIZNARBDIE
ADREIcEZOND DT, BEcREINsC &
Mz, FLAcbERABE T3, HOOET S
HERER2 A S C EVABETHS.

TV -ZADBEBZITh-1. Fficdhizh, H

BRI A TR A ICEDOBRE LAZIN TV
DAL EF-COHBARRT S, BRIZEDDC &
BHID 1203 B EBIRC T E - 1 AR s 2EEL, A
DTHLLBTED, ILITEHEL LS LERAS,
BAOELORR > TWAHECD C ikl thih &
LUl EEhifdl, HxRBE e by o0
BABIRETE->TWIZDTH S,

.. cultivation had so far advanced in the
soil of Miss Melbury’s mind as to lead her
to talk of everything save of that she knew
well, and had the greatest interestin develop-
ing : herself.She had fallen from the good old
Hintock ways.(51)

LD BEFER TEE L T BRI OEE 2 &
WKHP2EDE Lz iz, REBITOWTS, 742
28— IXIREORBEIC H 2IEVL TV s, R
BRI KIR % £ & - 1o TR O AT E OIER %2 IRFT
ICREOE NN, BRI 2821053 LVE
BareozhE Tz ERRIERFEIBE 75
R X AR L it KR B 08, BitticE A [
] &, OHIEECOREE L TRLEXRE LT
ro. ERR ATV [RREE] 28U &Moo

FRICHEBTEZ20AT, bIIPAD 2PHMICELE R
TWLZERTERLZ>TWS., HROFBTIE, 2
Epsuvbid, R i [EERE] % RIREEER
WWETHE LI TN E VA LS.
TALEE-L BT L —RD O REAL T
fo. WOFEBICL & 5 LBS C Liid e X Bk 2R S
B IPbTHB LAV -2 D02BEIRT
WZHIE BRI e 52 H A 3 ¥ Ttz @9)
Bl e BETHIM AT &R, v —7 ¢ 1IGBW X,
e RTINS, BEOROBFERA 12 T
bz, HiHERICR S 8lic, N—F 413V 4 2K~
v OBEBHO— 2 5EITR L, § LESESOR
HEFRE RTa iz b THEITERL /S 55 5 HlF oA
BLTREETIMBICRLIBAC LILE Y BRL T
ZETHA9BY EV->TWA, Yk HsREicE
HL T D, v—F 4 ~OEMTHLLTH 5.
Pz bngsERlDE, WRZEDD2OEL 1
6 TRz, FORADEFRFEORBE D 58T
BY, FRORicb Ui &rdbhid, 2hZE0X
ET By, BAOERTORLD L Lick 3EHE (
lease) DN BHEThHoT2. Z5BIUTIL—2
& OREBIZIEEN TH 5. BE2EDIELEL -1,
el LTe—7 1 ORI, BEEZ5Z T2
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RMEOBEEIhsE, B2EBES> L5 IMBRLTLUE-S
o, ZHLBY A o2 XK -3, BEOPHIREFH
WL — 20 [Fitkice poph] 353)ish3 5, BT
BH—2BUE»H-ThH, KBHBESERT 2,
HEHD 5 bILGEAR - T

5, HRHEGOERM, 7+ v €7 - XFEILED
W v —24%, LHRBERO—RADEICE YT 5.
U» U, ROz EHBRICGELD bh, BRsH
RPERRL, BUv4 28— vicEhsds, Bic
HaxMBELS B [HER Y by 7 OEE]
RETIRICE, BSHICERTEDAT, HAZE
DEHITIT $IZRETHCEMNTERVIRELED X
iz EFRATH 1.

T — 20BN, Y4 2 K- DB L XICEEL
TIBEPHOADBEL SOEDEERLLTANET
X118 LBrUhEd, FR2EBUITTS, L0
BHE YA 2R - ith F L —RITd Bt 5,
BEWzObhahs, BEFEOETIR, A LE0E
BHEBZhAZAYEHEICENTNS, N—F 4 id5 L
— 2 ICABMICRA % 2%, BRE OFFMIKA IR
LT3,

7V — RSN NEBUCOWTIERRD 7 1 v €
7R E—ET BESH . HLEOHEEIZ, HE
REIASEINCE VAT, BREBBLT, WA
rHOX 5 ICHEKMICEIT &, SERICBELTA LS
», EAEBolz EMBIRE ST

The secret of happiness lay in limiting the
aspirations; these men’s thoughts were conter-
minous with the margin of the Hintock wood-
lands, and why should not his be likewise
limited —a small practice among the people
around him being the bound of his desires?

(172)

T4 9 €7 - XBEDOBMT XEDEBA» S N—F ¢
DERUTVWAEEORLEZF[EHUTAIZN. 15
$Ched [EEOWHIASOFERFHET 2] &
NI T ETHB. BOOBLNIIEBICRYDY, K&
RS NTZERDITE 2L E CAIRIRBTERESFED
BATWS. ’v—2% [FAOHI>TWAEL Fy
DN TIAIOERBEBIZC EhH b T RAL(280) &R
IWEBLTWA,

BRIt 28, BE 2RI CRIL, #HEe
WO FR TR 2 LA, ERESICHEA Y T30
BERIIU Tz, UL, ZOBERTRELL fohic R AT
BROFERIEBEFOBRE» 5, BORABICH
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b55LEATY, —BiEKicEAD VT “modern”
I, BIERTERAISNTVS [ARIIEEL S
RKERICERIZBR->THE] LT, 714K —
vRv—5 4 DEH FICERL T 3 AB T2 L
BoTWIz, HUCB 2T ITEFRVBTED.

FIEHRITO R 3 &, RRBROREO—ERED,
BTF22RICUT[RKELR30 2B ELT]

(231) =RIcitE 2 HEZ T ods, BLIDOEMIZY
[WbidHEo=>oEBOMTHIhicahizkd
rEERORIE] 273) I Tz, —ARRR DS
IoFEERICHU, Big2iH- 1308258
BLWRos i h T, BHFed, HficEEL
TLAFLUWEROBHORICERZ S bbhTN3.

He had entirely lost faith in his own judg-
ment. That judgment on which he had relied for
so many years seemed recently, like a false
companion unmasked, to have disclosed unex-
pected depths of hypocrisy and speciousness

where all had seemed solidity. (283)

749 €7 - BREL TN IZL I, BOAZD
[BZlder by 2 OBOBLE CitB ohTniz]
U, EFRY » 41 V0D L 5 icEBAY (primitive) T
RE B TRIEINTOIZL, Z0ODh2HEA
BLERBOEIONTETH-1205, ZTIRENL
YOERBIDH-TDTH 3.

IU— RIIEBERICRBLIZGhE S, BEZ0
L oRMHIMICRE L TAB T LIz, XhAadb
UWEBE 2R 50 HBEUR AU TV, AR
v =7 11k WO MEL BB OBMICT 5 X 5 Ef
S oh Tzl U8 HLIFAANT V4 v 2 K->
PEELTOADIT, BTV — 20D [FHRSITHR
ONTVE] ORRTED, HDE2D2HERKLLE
TV HZRMCEBDC EiIZ—E > T NERA
TUTz. BAb 235 TULTz] &5 . (416)

FU—RZEDOEBFEINY L L2 XK —- U DFER
Bz EBWY, v—F ¢ OFZHENTHH T, WAl
HOWw -7+ DX3IC, 94084 K- 2BH TS
TRz, o &30, DKLz,

Marty South alone, of all the womenin Hin-
tock and the world, had approximated to Win-
terborne’s level of intelligent intercourse

with Nature. (415)

T—F 4 DAMBTA L& E-DARORE DER
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ETHL. WEIRROBRTOHBIIZ U1
P8, TERE OHNTR] oficEL Tz, [BikE
KRIEEDF 0 s T Ral B2 R © X b Hie > 72 ik
X%dHHANIHAEO L S IHEKEL,[BROZEXTF %2
LEFOEYO L S ICHLrC EWTER] OTHB. (41
SMEEICIE, BAOEFNE O EEICHENE R,
Y5 ENPEAS R TCZEDDARVERIINS
DTHs. ARPHFEI VL IDICIGTERERS
AL BREDHEMELLEDZENWDI L EIT &
to, BERO—EBTH HAHAE AL DR T HAEKEIN

MR EICE T S AR T A0IREBOC LT
otz EHTIOREBRHEPERLTCOIL. TODLD
re ELE 1p AR RSB I iy OIS & B2 RN TZL T
Wiz,

TVv—REw—F 4 ZEAZEY A 2 K- DE
ICEETA T EITLTWV, L —21dZ20 5 b
Uiz, N=F 1 ldv—5 4 IZ3 7' v — 2 OMITIEA
TLE-72DIL, HKILFHRENTLUE->TCEEL S H,
S ZFEROLORTHES TV S.

TV —2RKRFZe s by 7icE 2@, BicES T
HEBAYTH->RA— Vb NEBE~NESL. v —F 4
BUA AR~ DR EHE—ATIRE2 S AIEZ5
stz [Bfto ALl Dz o -2k 5>T0NA
Wtz DY 4 &K — BT 28T, B, L
WERERICREIE N AIHER X e v by 2~
ThH-1E VS NETIEHBE LD

‘Now, my own, own lovelshe whispered, you
are mine, and only mine; for she has’ forgot
’ee at last, although for her you died! But I
—— whenever I get up I'll think of ’ee, and
whenever Ilie down I’'ll think of ’ee again.
Whenever I plant the young larches I'll think
that none can plant as you planted; and when-
ever I split a gad, and whenever I turn the
cider wring, I'll say none could do it like
you. If ever I forget your name let me forget
home and heaven! ... But no, no, my love, I
never can forget ’ee; for you was a good man,
and did good things! ’(460)

T =T 4 ICREFIE SV — R ms s NS T
LTI D Th-tz. FEOEREZHM»PLEASLLTS
FEEII AT, L, 2L —2iKidZ 51k
ODIEV. EMLTEI L [FRICIEBEEA /L2 h oL
—ZRBFRAERICE U C b b, FE] 431) THEEBL
T, 74 v €7 =X L OBTEBEYED 5 &,

BB ZONIFELORME, BoILOU»»->T
WAROBHEMNELTH B LELELD, TExhILZ
o DR ERDTNE. HOBREICEPODS
THPEE S &, BHOKIKH- 12 OPEBHNTH - 12
DEPEVICETH D, BEEOFH TIIETDE
2 LETVBESORDHITTIX, BIERTESN
»3, BEICE - TWIJRS (typhoid) i X % algedE A3
KThsrEHEEHTE, MENICLAEENICL AT
DOERTH-12E VI EEDE LY, oL A O
BPRETEALTVA, QW2NHROLOBHE VD Rt 6

T, ACFEIRETRLTO?—7 ¢ OFEH Fich,
JL— ARSI IR X A ERHUT sV, Ll
HHOBRICIR MO E 1D 5.

EEH~ — 7 ¢ BT 2B OE h DIRRICS
ALNBFHELMEN. ZHITE bbb TERIDS

A BFIB OIS IZ 7L — ADZFICE 5 EODIX T
DOINTER LT B BN 2,

I [HEROZ > OBl &b 6 & §2b7
W IZY L= 2ADIEHT, EFICFLon T EcBEA
FIAERIRIR A BT, b AFRA OEIR IR
DICE S I - THIB L, BT, A AR
GEFEERMNELL TL 3. BLOHNER SR ORE
=Tl L 1o THATL 3. 9408 E -2 d
OB N EBEAOERF IR ¥ DEE L ANE
STUED. Uichi- TRDOTHIZBEOR 2 53
H03%, WMCHCREFOFER (LU TV A, HUME
AT VI FHER~OEN I AR TE 5.

The relief which came to Grace lay almost as
much in sharing her knowledge of the particu-
lars with an intelligent mind as in the assur-

ances Fitzpiers gave her . (427)

ZHULTI4 9 €F — X3 L % ZFM#td 5 FH
TOWHINT 5. HERPBEL,[ v b v v S TE
BThH->TC &) EFELTIRIED S ah - 12
T —Ri, BT ERER DD, VAL E K-

S, HVRROZETHE U by rRED,[H
RO %< Ch, ATV -TITL . Hil s
NI ABEICEL S D - D DId, ST S,
ZEOHIZNE NI CERERLTVE LI T D
3.

749 E7 =X BT —FEDOFTVICIABL I T 5L,
IEBIEBDRZDL A0, HEDASDEEOFL—R
EARIDRUCE > TUD TS0 TEEMSELIT A,
HELEESTEDENERA] EFEUISARER
77 b M8 HELADENS ) TRA (50)
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LD 6 S, ST EDEAIL L RZG 5h 5EMNL
FEICEIFT->TWE, Thud, N—F ¢ OEHOF
T, HOEMRERE i RICBTRIba T
LEDFELTHB.

il

bDTLAEBONTLLDT AIHIBI—D>2F b iC
HWEERPEESEE L L TEYShTNER 5
Mol BHFPHNAETIRERDIECATES
F A, BEOHBEIEINEG 2T TV T - &
—TFBDTETHY, VL —2DEFHBEIOE o~
v LI EELENVELATHE. AN—H %
v -0y DM LIRA ENTEANHIZC &L, B
D5 DERLHWEER Y » 2 b O O2FIZ T4
DOFFERU LG bRzl TR LTz,

RAX1Z1Z0ITEATH H, WOt T, BHIKE D
Fic LA DFH (T AIZBRICIED) 251, BROT
2 (16-79) KFRILOBZ—RoFLEVWe st, ~
- FNROTIDERFETHA. 7 ZALEFTOBET
BPEEE b U2 A, FARIBRATHRE o s
—VEOhIFETH 12,
FHEOBRRES A H ABWFZEROEZ D7
24w Vv APRDIEBIC T - Tz BRETL 2R
> THERZTET LT, BH2EDH5 5T
zofiEk: [HBEWE o] o—ic@bihiz. Zh%
T a0k oic, To T g BHERPERTEL
5. B NBA—F e LZIT, BRIEFIEE- TG
BCIHEO»LNVEHAT, b b B 2TARL
(murdress) & AZUTWA LS Th-12]0R9) (Th
PEERICITEII I NS DL

U —REHNRBE, RITEB L5 ICER S LN
M2 TH5T, BI—KOEEITH - 12HFREK
> THU¥, HERFFOERHREZDOBICEL hd> -
TL 5. [BEENICIEEL Y FEE] OBZEH S 2E
U THEAFRZEAL 2T LS & ah -t BT
Lzhss BADETHE AL NIEE 520 -1z,

o v R ALAADLEEMO T TEE¥R 6 E2 Bk
TRELIT A, —HEBEPHELELIZCE8H D,
FETEIFEDO D ERAUAS 2AV, KENCED
DHHNUIEBEDEFE NI LS ODOEERE
VAT T, (22) [ARBKIRE LTRSS h T &2
N TOHSIIEZNICELUIRY, BEEEEM IR
RT3 ABFOBE L, Fiizatx~OBEIGHEOHE
ROBESHEEEOR G Th AFEEFOHRICET
BELUTETVWAEFMREEH nicsh s, L&
HHTEIENOREZHE, HAELO LT TN EREE
PREGERICHEN T AL [YETHEERDOT T
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HRHE L BENEZBRL TV 37 A0 Bz E#
BHOLNTVWABEY ZHEDF v v THH - 121 (25
EN=F 3TV B BEEFEDOAZ S TREEN
b7 23 EEOBAIC BN TV I S IEL
DNEBERICK S REERLEZ TN 5,

WE—2, FR2ERT LD, B bk E
Db 3. WEOERGHET 2N, BEFEHE L L TK
ey i sicid, EER TV AT, BEITERF]
KIERT 2RENH-12. FINETT Vv 2 OLEE
SO OB TH-12. 7 2380 6 BB
LR LIRS0 E . HRIZZ S T
ot TAZZNEEHL, LERENETE XIS
h, BRETHEMIIBLTALIRBER shids
Thh.

U — ZXEEFRICC F S NI OSHSRTC A A
WTh-to. 77, WHEFESELIThrbLT,
H B THEDED 2L 5 ixd - o7 23, M
7 iigE (Miss Independence) (81) %25 & Uizhs, %
ORI BELUEDRE F T, HROKERICER 25
NBETEMTERD,

[FRHIDA %] Tido v — 20 ic@EL T

95 E [REAER] 6 Ev30Fzrchictie
TAHTETHA. LbULF R, BICEEOHET, Z
DEFI OB 25> T [TRE~0ECEK] LI UiEER
HEEDOLTWE, ZOBEREEIR, ~—F 1+ OBIAVE
FICEN TV ABEESHENT, KoY 7Y X 20—
PEICEEXLTVWS. COBEIE, Fix, ~—F
1 DYEFTIRT 2Enh TH{EX L LET 02
TIITEDIZY, BRI L ) BOWERE LIRS
% [Eeas] & DEfe] wEBLTsk. 7
2 TIREHICNT 2 [L0EE T, BHIERAELD
%] (a half-pleased, half-reluctant state) (48) »3f%
TOLBOERZSLT0A I HICEb 3,
REREOBEZRICLT, B, m, 050
El e ER2FRRT A ICIChOBIIKT AT & D,
B L2203 6 —2>—2fR L TOH» T fUds 5720
LoiT, AMEESOBNICES TR ThE, ZO%K
BNEE, HEROERPEREERT S HLTIR
HE TE 5 b OTIEAS.

The ‘appitite for joy’ which pervades all
creation, that tremendous force which sways
humanity to its purpose, as the tide sways the
helpless weed, was not to be controlled by
vague lucubrations over the social rubric.
(246)

BOFE2IEICHRL, BEEICL> TV T Ly
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VR, FREFBORERZEORIZICTT, bLOWE
FHILFTEREELIZOS T AD O Thig, 7
ZESPHBREOMWE THELWREDL DT ZEE
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‘No——no!’ she said quickly, putting her
fingers between his hand and her lips. ‘1
would rather take it in my own hand.’

‘Nonsense!’ he insisted; and in a slight
distress she parted her lips and took it in.

(48)
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She had dreaded him, winced before him,
succumbed to adroit advantages he took of her
helplessness; then temporarily blinded by his
ardent manners, had been stirred to condused
surrender awhile: had suddenly despised and
disliked him, and had run away. (106)
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She was not an existence, an experience, a
passion, a structure of sensations, to anybody
but herself. To all humankind besides Tess

was only a passing thought. (117)
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Because what’s the use of learning that I am

one of a long row only finding out that
there is set down in some old book somebody
just like me, and to know that I shall only
act her part; making me sad, that’s all. The
best is not to remember that your nature and
your past doings have been just like thou-
sands’ and thousands’, and that your coming life
and doings ‘11 be like thousands’ and thousands’.
(164)
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‘I like very much to be here, she murmur-
ed. ‘It is so solemn and lonely after my

with nothing but the sky

great happiness
above my face. It seems as if there were no
folk in the world but two; and I wish there
except ‘Liza—Lu.” (511)
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