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Complex Stress Functions of an Infinite Plate which surrounds an Elliptical Plate
and is subjected to In-Plane Loads at infinity

IMAI
HASHIMURA

Ryoichi
Shinji

Materials of an elliptical plate and an infinite plate differ. Two plates bond together. The com-

plex stress functions are investigated for several models.
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Gear Tooth Profile Error caused by Hob Tooth Error or Hob Misalignment
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The good hobbing machine, high quality hob and gear blank are needed to cut high quality gear.
Moreover, it requires a great deal of technical skill to bring their ability into full action. Analysis
of hobbing mechanism is necessary to know relation between gear tooth profile accuracy and accu-
racy of hob or misalignment of it. There are usually some difficulties to study the mechanism be-
cause three-dimensional analysis is required to understand the gear tooth generation. In this report,
we show a relatively simple way to estimate the tooth profile error of hobbed gear in a short time
changing from three-dimensional problem to two-dimensional one and generating helical rack with

the hob.
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The Rate of Ion-Pair Return in the Solvolysis of
1-(4-Methylphenyl)ethyl Pentafluorobenzoate

Yutaka TSUJI
Masahiko EGASHIRA*
Takashi KURIHARA*
Masayuki NISHIDA*

In the solvolysis reaction, the investigation of the behavior of carbocationic intermediate(s) is
one of the subject of continuing interest. The azide clock has been established as the measurement
method of the rate constant for the reaction of carbocation with solvent, and the behavior of
carbocation has been discussed especially for 1-phenylethyl cation. The rate of ion-pair return have
not been determined. The ®O-scrambling within ester oxygens in the reactant is the most powerful
and elegant tool for the detection and its quantification of the return from ion-pair intermediate(s).
The “O-scrambling within starting benzoate during the solvolysis of the alkoxy “C (98% enriched),
80) (45% enriched) double labeled 1-(4-methylphenyl)ethyl pentafluorobenzoate in 50% aq. 2,2,2-
trifluoroethanol (# =0.5) was determined by “C-NMR spectrometry utilizing the split *C-NMR sig-
nals of alkoxy carbon induced by *0/*0 isotopic substitution. The rate constant of 7.87X10° (s')
for the ion-pair return of 1-(4-methylphenyl)ethyl cation and pentafluorobenzoate is calculated.

1. & U & (£

BAEOEBILEORBIZIZEEILVIONH S,
4 R BERE R o 725 L WELE AR D & RIZEK
EhTwb, ZOERIZ, BREFREYBLELL,
RIS ORI HHZ L IZENTRZ LRV, V
VAR Y RIS OEROBR OB L TWa,

— 12 Sl VIVERY Y ARG EER D A F
RELNZ L o TIRERA A VHPREZETEA, 20
mRkE LT, KERORLRS A4 &, intimate
4Fvx (1), BEMEAA U0 (1), BLUE
HAF Y () ONFEFMONTBY, £4DOHH
Ao BEERERIIEINES (K1), o7,
BEREROMEBIVZOERIZVVERY ¥ AKE
DL I LERT R TH S,

BERERBROFEL LT, Goering b D ®O-
Scrambling I X 2SS E B TH Y, BBEE

FR2E11A22H XH

|2 Benzoate % 721d Sulfonate # V72 RIGIZHB W
T, Alkoxy BERFOREHRFEL *OTINNVLT
BIFE, FEREENO 0O OB BHTH I LI
X, BERIEFROERELEL I ENTED, KO,
T AANRY M2 X 1) BO-Scrambling & L T
Wa7e, BUSRAY, S OFEREEDOEEE, W,
BEEAOUW 2 EOBMLBRIEPLETDH), —
B LERT T3V eholz, &L, BED
13 BC-NMR # b H 72 ®O-Scrambling D& H %
RN LTWAEY, ZOFEIR, RENE#EED
BC-NMR A*% FVTiE, Alkoxy-*O ¥ —7 kL
Alkoxy-*O ¥ — 27358 L - ¥ — 2 & L TEHl
AN ZEEFALTEY, HELLNMR Fa2—
TN THBEMICHIETE 5720, fific, E2%

lonization Dissociation

R—X =———=== R'X RYIX R*+ X
Return Association

(Substrate) (ntimate lon-Pair} (Solvent-Separated lon-Pair) (Free lon)

1 Winstein 501 F > RTHi8



AFARTEBFEPIFRALE

£16% %25

B, Lz oRErHAVIY - MEEOY
WARY Y AREDBERBIRICOVWTHRF 2T TE
© 729, LA L, ®O-Scrambling #12 & % f##7 T,

RS S DOFRIER & ERWERDAITRKD b
BORTHY, RIEIZHEED S OFRETOERE
WIRD BN FT RV,

BT, REBAF YORISIZE LT, Richard
LOWFRMFEINDY, KO, KEBAL V&
N5 2SEEEEE (5X10° (s7™™M™)) LIS T 5
HEHY, Ns FETIBIT LY VEY ¥ ADAERK
YOERLD S RER A+~ hEA L BE L ORIG
HEEHOMEEEZREL, 51X, TOHEIIL
LD VIWARY) T ARIZER T % B 1-phenylethyl
cation L BHOEEEME RO TV DL, 1+~
X S DOFEEERDEEDIKD 5B FBIZBNT,
EEWAEREFRREROLPROLNL 6L, K
REROEEEZRDDL LB TEDL, 22T,
Richard 52 & W RFEB A 4 > F B A KUSHEE
ARKD SN TWD, 1-(4-Methylphenyl)ethyl
pentafluorobenzoate @V VK1) ¥ AIZHBWT,
J§ % Benzoate M *O-Scrambling Dl 5E % 17 -
oo HHEBEPSOFEREIFROEEIEDT, TOV
WY ¥ ADOFEMBEREIZ OV TRET %,

2. =E BR

2.1 &,

4-Methylbenzoic acid carbonyl-"C

200ml @ 4-Methylphenyl Grignard 33 (0.45
mol/l) 2 BCO: (Aldrich, *C, 99atom%) %* Ei&
T1IRERATL, HBEBEHE, 200ml D10%HCI
THrf#, Ether #itt (100mIX 5 H), 10%NaOH
AKiEHCHRE (100mIx 3[E) #1To72, BHh
7oK R BIBERETHAEREICL, oV E Y
BexAHLL, &L,

4’-Methylacetophenone carbonyl-“C

4’-Methylacetophenone carbonyl-“*C @ & i
Rubottom 5D HFER2BEIZL TIT o 2%, 4-
Methylbenzoic acid carbonyl-®C (7.9g, 57.8
mmol) @ Dry Tetrahydrofuran (400ml) &
1Z0CIZB W T1l.4mol/l @ Methyl lithium Pen-
tane {F (BAFALBBRR &) 200ml 2@ T L7,
QEHEREE, BERICEL, KEEBHI
Trimethylchlorosilane (116g, 1.06mol) %% T
L7z 2B EER, 200ml ®10%HCl % T,
Ether #iit, f8fIAIEK CHREE, 19517z Ether
B % MgSO.: TEZIR L7z, Ether # /N KL — b

L, Bo72WB%, YUATVHT AL > TER
L7 BoN/-WEOINEIIS4g THY, ZOK
TBDINERIZ69% 72572,

1-(4-Methylphenyl)ethyl alcohol alkoxy-“C

1-(4-Methylphenyl)ethyl alcohol alkoxy-*?C
I% 4’-Methylacetophenone carbonyl-*C @ NaBHx
BICICE D AW L7, 4-Methylacetophenone
carbonyl-*C (5.4g, 40mmol) % Ethanol (70ml)
WML, NaBH: (1g, 26mmol) Mz, iR
TR L7, Ethanol # /KL — R L, XK
Nz —EE %, Ether M, SfI&IEKTH
¥, MgSO: TElk L7z, Ether Z Z/NFL—h L,
Bol-Hgay, SUBTFVAITHIZEI > THERL
720 BHNTWEOINEIF4.0gTHY, ZOKED
INRIET2% 75 > 72, 'H-NMR (400MHz, CDCl):
0 7.27 (dAB, 2H, Jun=8.0Hz, Jeu=4.0Hz), 7.16
(AB, 2H, J=8.0Hz), 4.87 (dq, 1H, Jun=6.4Hz,
Jou=143.6Hz), 2.34 (s, 3H), 1.72 (br, 1H), 1.49
(dd, 3H, Jun=6.4Hz, Jecu=4.0Hz).

Alkoxy-"C, *0-1-(4-methylphenyl)ethyl alcohol

1-(4-Methylphenyl)ethyl alcohol @ O T®ig
FEIIEEAREEIC X 5 OH OIS % 7z, 1-(4-
Methylphenyl)ethyl alcohol alkoxy-*C (1g,
7.2mmol) % 0.1mol/l® HCIO: % & & H:®O0
(SHOKO CO., LTD. *O, 98-99Atom%) w, =
BT—EMEEL, KSREYW % Ether I2HFE,
Kk, WEE~ T X ATERE L, Ether Z# TN
RL—bML, BoEBWE, ROSBIZH Bz,

Alkoxy-"C, ®0-1-(4-methylphenyl)ethyl pen-’
tafluorobenzoate

Alkoxy-“C, ®O-1-(4-methylphenyl)ethyl pen-
tafluorobenzoate i Richard 5O H#EAEE 12 L
THBL72?, Alkoxy-“C, *0-1-(4-methylphenyl)
ethyl alcohol (345mg, 2.48mmol) * Pyridine
(4ml) \ZBEHL, 0 CTSHEBELL, F01E,
Pentafluorobenzoyl chloride (1g, 4.2mmol)
=z, 0°CT1HH, SRTOFHEELZ, BR
L 72 NaHCOs $2f1 W (30ml) % BUSEWRISMZ,
HH L7455 % AH L, Ether-Hexane 75 FB4% &
L7z, UE1$0.48g TH Y, INFEIIS2% 72 -7z, W
& 62-63C, 'H-NMR (400MHz, CDCls):
8 7.31 (dAB, 2H, Jun=8.0Hz, Jex=4.0Hz), 7.18
(AB, 2H, J=8.0Hz), 6.12 (dq, 1H, Jus=6.8Hz,
Jen =149.6Hz), 2.35 (s, 3H), 1.66 (dd, 3H,
Jua=6.8Hz, Jeu=4.0Hz).
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PR I3 43 A

BT B A & V5o ORI OEE

2.2 BIE

51 Richard & D%k L F L& TIT o 729
Alkoxy-*C, ®0-1-(4-methylphenyl)ethyl penta-
fluorobenzoate (20mg) % 200ml ®50% (v/v)
AK-222-fy) 7ty s —n (=05,
NaClO:) &L (REOBREIZ0.3mM), 25T
BV TSR S 887z, IBENE WD, KB
¥ % Ether THIYXL, CDChBEHEZFABL, “C-
NMR IR T o 72, BEMEEZRL7-0, [ LD
%22 5T d AT o 72,

Proton-decoupled ®*C-NMR i H AE FHRAX
& Alfa-500 FT-NMR A7 pa X —%— (¥C
DB R125.6MHz) 12k o THIES N1z, 13
C I BB B P #40kHz, 7 — % — K A » b 36k
TLEOHE %47\, 1-(4-Methylphenyl)ethyl
pentafluorobenzoate ® Alkoxy KED 7 I IV
7 h%2CDCDO¥—2 (77.0ppm) % ZE#EL L
THROZ, TORFEDTFIH NV 7 MiE, TMS %
Oppm & L7-& %, 7552ppm TH 5B, £L T, Z
DRFRBEUHLE LT, BBEHNEEZT-272, 2O
BT — ¥ —BGAADSMIZ, ERiRENK#250Hz,
F—4& —KRA > F8000 (0.03Hz/point), #E&E LK
B 8%, 45° WA THAB, C-®0 & C-O D iz
OB X D,

3. WREEE

#HE 12D B W 72 1-(4-Methylphenyl)ethyl
pentafluorobenzoate O )it /L& 3 53 @ BC-
NMR A7 P VER 2127 T, APICZEKOGR
L7z¥E—2 L LTEHE IS, 75.52ppm %% C-*O
DE—2THY, 200.039ppm (4.9Hz) &t

75.520 ppm
75.481 ppm

R F 0.039 ppm
”‘fﬂs |'_ 4.9 Ha)
enO%—o-e(O)-r
H 0

F F
Starting Benzoate
(Alkoxy-'%0 Content: 45 %)

ppm

T T T T T T T T
75.58 75.56 75.54 75.52 75.50 75.48 75.46 75.44

2 RIESIZEBWVS R 7-1-(4-Methyliphenyl)ethyl
Pentafluorobenzoate ? Alkoxy % 3& &8 4
(& =75ppm) @ “C-NMR X~ kL

HCEO DY —2THhb, 1-(4-Methylphenyl)
ethyl alcohol % ®O TEML TWH L &, “C-
NMR IZE Y RO — 7 PR L TED T,

Finz L7z S D728 ¥0 T100% iEHE L /-5
BiZgEonih o755, Alkoxy KFEA 0 & *0
THHELTEASNLEZ EDNS, TOEED *O-
Scrambling ®#Hi#EE LT, C-NMR »#F %) T
HhHIEDVHRINI, Lid, THICEETRR
BESRELTVE, TRHZO0OY— 27 O
B/ SNEIIE C-¥0 : C-¥0=1.22 : 1.007/25 7,
SO, E, BO DBMERIZB% THD LETES
%o 48K BURER D BUS LR R # 57 @ "C-NMR
ANRZ MVERBIZRT, T2 THEEBINS HIL,

BC-OC(*0) » ¥ — 7 ?0.006ppm (0.8Hz) &
BH - PBAENDE ZETHE, TN,
BC-%OC(*0) n¥—27ThHh, TOREHT, 1
T REFEEPSORERERPFETHIEERT

REFELFERE 5D, FUSHA A ALEEOEVEAT

fTibhTwa I e EE TN, ThIIBI(REE
ETHhbH, "C-*OC(*0) »¥— 7 & BC-*OC(*0)
DY — 7 OREIREE 720, BHEIhsnE—
7% FLOHTHY, HEWHED 0 BHERICL DG
B, HIe=ETZHPLCIZX D RD 72, kR=1.06X
107°(s™) ZHAVWCEIE LA, E1ICHEYWHED
Alkoxy-%0 DEHEEN100% TH 5 LIREL72HE
DEEEMIZBIT H2C-%0C(*0) ester (R-*OPFBa)
& BC-BOC(*0) ester (R-*OPFBa), £HYWOHE
FEBEEDTHDE, 2T, AFVHEIZL A&
B L 7> Benzoate D DO DEEERIE T EEIZHEM IS
oltbRETAEL, ERERICIVAERTS
R-®OPFBa & R-®*OPFBa ®ltix 1:112%5, o

e 76,520 ppm
—-75.514 ppm
——75.481 ppm

48 h Reaction

ppm

. T
7556 7554 7552 7550 7548 7546 7544

3 48RIRESAS, MR & h /= 1-(4-Methyliphenyl)
ethyl Pentafluorobenzoate @ Alkoxy /X &
24 (& =75ppm) M “C-NMR X% kL




ANBKRTEBSHEMERLE E16% $H25
50967Ki42,2,2-Trifluoroethanol (1 7+ >58f0.5) &, 26CICHT 5
1-(4-methylphenyl)ethy| pentafluorobenzoate M VLR Y Y X7 — & —
Time —Composition*’' — Total? Unsolv.? Total®’ 10%k:™
(h) [0 (%017 | Products”| OPFBa | OPFBa | Return (s™)
0 0 100 0 - - - -

22.5 5.66 36.79 57.54 42.46 31.13 11.32 1.44

48 3.82 12.26 83.92 16.08 8.44 7.64 1.43
a) Corrected by 0 content (45.15%) of starting 1-(4-methylphenyl)ethyl pentafluorobenzoate.
b) Alkoxy-°0, carbonyl-*0 1-(4-methylphenyl)ethyl pentafluorobenzoate. c) Alkoxy-"0, car-
bonyl-¥0 1-(4-methylphenyl)ethyl pentafluorobenzoate. d) Calculated from k:=1.058 X 107°
(s71). e) [*0]+[*0]. f) [*0]-[*0]. g) [*0]1X2. h) k-ixt=In (100/([*01—[*0D).

+ CH, 6x10°(s™)  QSolv
E n CHj;
F 10 (o -1 k
1.6x10"" (s s
F F F F () —_—
1.44x10° (s7) ka ¥
F F l|(|1 F CH3 CH3
o 0 0.0
CH; L& + CHj
n
7.87x10°(s ™)
n OSolv
ks "N CH,
CHS 1]
CH, ;
6x10° (s™)
CH,

4 1-(4-Methylphenyl)ethyl Pentafluorobenzoate DEEHMKEIE

T, #KJED Benzoate (Unsolvd. OPFBa) O &
i3, [R-®*OPFBal »*5 [R-“OPFBal #5[{ 2 &
2k o TKRDABZENTES,

kX t=In([OPFBali-o/[Unsolvd. OPFBal:)
(D)

x (1) &0, £+ fboEEEH (k) X, 22.5
BERE, 1.44X1075(s™'), 48FeRY, 1.43X107%(s™)
MEEEND, TOZODEIFEEHBENTRL —
HLTBY, T —OEEEIRINTVDS,
SHBOBITIIRIORIED ki & LT, FEHED
1.44X107%(s™") 2 S5HOFHEITERT S,

AL RET 5 KISOEIT T, EEIRELL
Bbbwuohb, ZOBE, ERWAREREX, X

(2) TETIENTED,
ke=hiks/(k-i+k2) (2)

ZIT, Fak/ki TEHETHE, THAEPL, &

B R O & FEREROEEDLIZF : (1-F)
Lo THAENERSL, ZOXIBIIBITA FE
130.74TH V), HE-oT, BERERIIERWERD B
I F=D—THbI LI o72,

X T, Richard 51X, Z @ KIbH 0 1-(4-
Methylphenyl)ethyl cation & ¥ & D — RK&ERE
FEEA6X10(s™) THY, 14 UxHRBEDHEE
1.6X10%s™Y) LT B ENDL, A+ D5
DEBMERFERTER NI EEBTVEY,
CORBTIE, HBEDCIOTEXFIETVED
T, BIESEI A F S OFEREFIERZ RS
TRW, €512, RIBIZXo THEBELZ,
Pentafluorobenzoate DigE* £ x5 &, 14~
NOBMBIZL o TERLET7 Y — % 1-(4-
Methylphenyl)ethyl cation (3100% £ B % 4 il
THEEZTEV, #oT, 1+ WA LEBRY%
BT ARGIE, EEERYEERT ARERKE, 7
1) — 72 1-(4-Methylphenyl)ethyl cation % fZH 3
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1-(4-Methylphenyl)ethyl pentafluorobenzoate @V VK1) ¥ AH{Z
EETHA44 o 0RREROEE —23—

LREBPEEL, ZOTONFEEERT KD
2B SERDI, FEE»SEEWEEKT S
HELFREREROBEOLE AL L, HREE»L
DEZRBROFEEZRDLILNPFTESE, TONE
Tid, 7.87X10%(s™!) DHEBEEREI;FONL, D
EEFEE» S OBERBFIROEEL RED o7, &
MOBELEEZDLTHA ),

Bonl-HEEREZ RCEERICLTIEID S &,
MAnkd>12%5b, Tbb, ZOBEEPT, XY
131.44%X107%(s™!) DFEEIZI D A+ L, 414
Y EEET A, SDAF VI TFTROZD2DK
6%, FRENOSHEEICLDEZ T,

1) YUN7-BHEELBORBEETHER (7.8TX
10° (s71))

2) UINS-REEEDSHEEL, 7YY —RAF VA
L, BEE ST A% (1.6X10°%(s™))

3) A& VB L ST AR (6X10°(s™))
IhesnZ ehs, RIBHICEL DA 4 rxfDnFam
PEBHTETZSHIE, 23X107(s) EEHZ L
%5 THA ). COFFMDILFEPEEDA T
MEDBIZER L, ERORIEDZDIZEEL TT
SZEDHLPIZR o7,

£ £ X A
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& % T O IEMRILTE FAERIE A9 5 Hermite LT
ISR & 2 ST BERR
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A Shooting Method by Applying Hermite Approximation for
Solving a Type of Non-Linear Boundary Value Problems

Kenichirou = YUZURIHA

This paper is a research on a solution by the application of a shooting method by using a high-
order predictor-corrector method applying Hermite approximation for solving a model of non-linear
boundary value problems:

' +plx, )y +q(x, y)y=r(x, y), y(0)=A, y(1)=B, p,q,reC’

The summary is as follows.

1) The idea is developed to improve the accuracy of the proposed solution in the previous paper” on
the non-linear boundary value problems.

2) The solution is a shooting method of using a high order predictor-corrector method applying
Hermite approximation.

3) As the result, it was confirmed that solution of high-order accuracy could be obtained by comput-
ing various examples. That is, we got a better approximate solution than that of the previous
paper?.

1. #

WMoy HRR LW OGE, BATNICRELREIREZ01E, HFEAS—EORE LRI ZGEIZRONS
DT, WAWALRFEOBEREIMEIN TS, LI T, ERMEMEIC OV TORMOEBERER,
ok, B (BREZXE), ®AE (collocation method), F#IT - BIETHZ L T (shoot-
ing method) % T 5%, KEEDOELRNAIX, 1. SEXE 1) TR L - MYEMEDCHEEIC, FH9E
DE 3 B AN CTERMEMEOBEREICRBE S, 2. HHEOHREORIZ L BEROPEIIBT
BB OBURHOFEAME % Hermite VIS L TR 7, 3. Hermite il Z IS L THBIIER L 72&
MOBIEFARE, FHFAR L EE IS THMEOZZIEHL, BEREIIZBWT, WREH AT
SRR OBMBRETBEREL THEROBEEZEDL, 4. BEEROKER, SECHK2) OREE
BBl X ) D EBVEEORER,E SN, FESIZOVWTRAROP THENRS,

|

2. MBEEZOREE
2.1 HFEMECHRIELRARBOHE
AWTIiE, —EME b OROFD 2 IS FERME
¥y +p(x,y)y +q(xy)y=r(xy), y(0)=A, y(1)=B, p,qreC? (2.1.1)

2P A EERBER R R E R B, BED 2 HICB I ABEREHOSHEL, FMILERIZL ) BUXEIZBT S
BREMEICRETE S, ABETRERDSIIBITAMRROELELZ VW2IZLTRD L2071 DD
272505, FRERDBDIZ, Hermite EUFICH L7z, T, XH [0, 1] BV TC*HROEEOHEEK
y(x) 1ZX$ % 3 KD Hermite #ifI £ HA p(x) 1&, &M

FH12E12A 5 H XH
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p(x) =y x) (i=1,2, j=0,1), x1=0, x2=1 _ (2.1.2)
EHRLETHEBELT, ROLHIKRDLNDG, BEOLDIZY (x)=yi ERT L
plx) = {yo+y1+2(yo—y1)} 2+ {3(31—y0) — 26—y} x*+ yox+ o (2.1.3)

L5, yx) & plx) DEE, yeC[0,1] DL X

y(x)—plz) —iﬁfﬁi 0(2), 0<e<1 | (2.1.4)

LREND (BEXWS), ERXE, 2HEMHS LT, x=0, 1 £BWTy(0), y"(1) 2RkdDB L, XRDLS
X725, EDOIZ Yy (0)=y5, y"(1)=yl REEELL,

1
Yi=6(y1—y0) —4yo— 2y1+12 y(&)

yi’=6(yo—y1)+2y6+4y'1+1—12y(4’({=)
ERoFRZFNIZ (2.1.1) KERALTEHT L L, i, ¥y IZOWVWTORD L) RELHEXIPELNS,

(4~ p(x0,30) ) yo+2y1=6(y1—y0) — "(x°’3’°)+q(x°’y“)y°+112 e
(2.1.5)

1
2yo+ (4+p(x,y1) ) yi=r(x,y) — q(x,y1) y1—6(y0— yl)—ﬁy (&)

EROBKHEEITY - T, yi, yi OEPBERDD L, XDEH %D, VT,

A=12+4{p(x1,y1) —p(x0,0) | —p(x0,30) - p(ar,y1) EBL L,

5)6=Al{(6p(x1,y1) +12) (31— y0) + (g (x0,0) yo—r{ x0,0) ) (p( a1, y1) +4) +2(q(x1,y1) y1—r(x1,31) )}
(2.1.6)

5)1=i{(6p(xo,yo) —12) (yo—y1) + (g(acr,y) y1—r(x1,31) ) (p(a0,30) —4) —2(q (20, 30) yo— (20, 30) )

A
2 2 SHOBEFAXDIER
Z Ti, Hermite HiMOBERmEZISH L TSE MK 2) TIERER Lf’?f(:—ctlk)rdﬂd)ﬂé‘ﬂf% AR E VERL
T% FOREKELT, HDAXBTHEEICSZON C* BB y(x) T2 (2k—1) ROX5H
Hermite fiflZHR & ZDEBEIIOWVWTHERS, B, ZORBEEZENAIT %l»T?‘%ﬁﬁ@ﬂ%ﬁ@ﬁgﬁ“(#
BRLUDPEELEV, T, 288 [x, 2] 2BIFTS (2—1) XDIX4 "‘E’JHermlte%ﬁﬁaﬁglﬁfﬁp(x) I,
ROGMEWH/-THEME LTERSI NS,

P (x)=y"(x:) (i=1,2;75=0,1,2,---,(k—1)) (2.2.1)
Z ® Hermite £ HN p(x) 1,

k—1

plx)= Za,(x x1) 4 (x—x1)* Zak+, x—xz)! (2.2.2)
j=0 Jj=0
EBWT, MM (2.2.1) L) —FicRESNS, ZOLER p(x) OFRKIE, a(0<j<E—1) IZD
Wl
O (x1)

PP () =jla=y"(x1) &b a’:yT (0<j<k—1) (2.2.3)
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ari(0<j<R—1)IZDW T, (2.2.2) X%
plx)=A(x)+ (x—x1)*ar+i{ x—x2)’+ B(x) (2.2.4)

EBWTHET S, LR A(x), Blx) &, #RFIEH ao, a, -, Qrsj-1 & Qrejr, o, an-1 % S DFIHK

THhHb, 2T, (2.24) 12BWT, pP(x) ##% %, Leibniz DEE L &M (22.1) 25 &, KD DR

iz

Y9I (x2) —AY(x2)
JI Rt

QAr+j= (Ogjgk—l, h=x2—x1) ) (2.2.5)
LB, RIiZ, THLTHLNS (2k—1) RDX5H Hermite L EHA p(x) ZHAVTHE y(x) 123
TABMERPLREER S 5. VE, plx) ZEMH [x, x] THFTZL

k1 g, k-l (=1 aw+;

= _ 1 htj+1
h=[ p(xde= 5 =mht S e ) (2.2.6)

b, ZORE (2.25) 25, jOFHOL 2L, BERSARICBIT5BHE Y (x2) ORBIEIZR
LI bbb, 2T, a, ai, -, am-11E, (2.2.3) & (225) Lo TRESNLIBHMTHSE, £2T
(2.2.6) #FHWTHH y(x) DKM [a,b] 1ZBITS (2k—1) RO X5H) Hermite i L HRKIC X 5 £ &
ROARERBTL L, ROLIIIHhIT 5B,

[ y(x)dx= :211i+E[y] (2.2.7)

Z 2T, Ely]l 3ESAROBEETH DL, RIZyECHa,b] LIRELT, BEE[Y] 2KDIH, i,
X [a,b] OFEUNXR (2, x2] 2BWT, & (2.2.1) 2T p(x) 2HWT, XOBEHM E(x)
¥E2 D, 2 X O/MXBNT, BEICEAEL-EET S,

E(x)= [y(x)—p(x)]—[y(x)—p(x)] w(g_c),
w(x)

w(z)+0, alx<x

22T, wlx)=(x—x)*(x—x2)*
E(x) &, XM [x,22] 12BWTEME (221) JHEEEZEDT (2k+1) BOFELE2LDO0DT,

E®(g)=y"(&)—[y(x)—p(x) (jé_c))!]=0, 3t e(x1, x2)
) _ L y®(e(x))
s y(x)—p(x)———(z—kﬁ—

(x—x)™x—x2)®, & (%) 1, %!Z depend

1
(2k)!

E(y) =f:f(y(x) —p(x))dx= :jy(z"’({-'(x))(x—xl)k(x—xz)kdx

y(z")(V)f:f(x—XO"(x—xz)"dx

_ (—DY™(7)
(k1) 12k (2k— D (R D) I

~(2k)!

h** 1 h=x—x1 (2.2.8)
> T, XH [a,b] %né‘?—ﬁ‘ttc‘: & QX5 Hermite #iMIC L % (2k—1) ROEHF LK DRE Elf]
(>3

(_1)ky(2k)(7/)
(2k+1){2R(2E—1)---(k+1)}?

BY1=[; (y(x) ~p(x))dz= 3 Ely)= i (2.2.9)
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ERFD, 8T, LEOHREDLAROTRERBEORMBEHEIHER T2 EEZLAREERT 2,
(2.2.6) WXBWTKEM [x1, x2] % [xi-1, x], kB=4E LTTROBHTARERDDE, RDLH TR EB,

h 9h h? h
1= (i 8) Ao yh1— y8) e (st ) e (12—
Ii 5 (yi-1+2yi) 42(y 1—y%) 42(y 1+y7) 840(y1 y¥)
yo(8) .
— 2.2.1
25401600h ( 0)

COAROBIIL, (2.2.3) & (2.25) RICXVKRDBY, FHEEIPLVERILL, 20 TROBER
DREDS, BHICRD L) LBMNOMBTEFTRRANZONE, 2B, 22T, ylx) T CHEHET
%,

h 9K | n B A
= Yim 1 (Y1 ) F e (1= 1) + (YO ) + 0, — o
Y=y 1+2(y 1+y)%84(y ) y>+84(y 1+ y) 1680(y 1= yi)
y(g)( é' ) .
4= —>L po 2.2.11
25401600 ( :

2.3 BYESHEICFES Z0MOELHA

UTFoRiE, FHTF BEFOEZRICHVS, S#MAHFERAO y” 25 LT E y9(x), y9(x),
YO(x), ¥(x), ¥ (x) BRDEIICEENL, UBEREBEICT L0, 21T y%(x)=y"?,
Po(x,y)=Px, yP(x1)=y'"® FELWEFET 5,

¥y (x)=r«—quy+(ry—p:—qy—q)y —py(y")'—py”

y(4)(.')C) =rxx_Qxxy+ (zrxy_pxx_2q:cyy_2QI)y/ + (ryy_2pxy—qyyy—2Q3’) (y,)Z
+(ry—3pyy —2p:—qy—q)y” —pw(y )*—py"?® |

V(%) = race— Quuxy + 3 (Fay— Quoyy — Q) Y — Praxy’ +3(Payy— Drmy— Quy ) (¥7)?
—6qu(y" ) +3(ro— Pu—quy —aq=)y" + (ra—qmy) (')
—3(Da+qw) (v )= Dow(y" ) =Py + 18(ryy—quy) —9po—6asly”" "
—6p5(y")%" —3py” )+ (ry—4pyy” —3p:—aqyy—q)y®

(6)(

y x) = rxxxx_Qxxxxy"" {4(rxxxy_q:rxxyy_Qxxx) _pxxxx}y,

F 16 (P — Grayy — 2Qsy) — APy} (") 2+ 16 (Famy— Quoy — Qx) — 4pxuet y”
14 (Pey— Qoy) — 6 (Dusy+2qp) H (37)?

+6(2rsy—3Puy— 2quny —4qx)y ¥ + {4(reo—quy —qx) —6pwty®

+ (Pavsy= QoY — 4@y —4Dww) (") 6 (Pyy — Qomy — 4Prw— 3q3) (v )2y

2

_pyyyy(y,)5+3(ryy_nyy_4pxy_ ZQy) (y” )

(3 _—

+4(ryw—quwy—4p—2q5)y" ¥ —10py(y )%y —15pyy" (v”)*

—10psy” ¥y —py® —10py(y" ) y®—5psy” ¥+ (ry—4p-—aqy—q)y"*
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V(%) = Farer— Qrenery + {5 (Prxery— Qraneyy — Qrower) — Prrrrety’
+ 110 (7 sy — QY — 2Qxxxy) — DPaaaay} (¥ )?
+ 110( r 2oy — QY — Qicxx) — SParx} y”
+ 10 (7 anyy— Graysly — Prosy— 3 Q) (")?
+30( rany— QuayyY — 2Qury— Dxxny) Y Y+ 10(Faey— Qs — Qrx— Prxx) y®
+5{ Fasosy— @y — 2( Dy + 2Gamy) 1 (7))
+ 80709 Qusy — 2Py — 8qn) (") 2y”
+20( 7y — Quny = 2qxy—2Pxry) Y ¥¥+5(rey— quy — @x—2pex) y*
+ (a9 = 5Py — 5 Gy — @y ) (¥ )°
+ 107y — @owony — 4Qoyy— 5Ps) (") %y”
+ 15(7ay— @upy — 2Py 2G) (" )2+ 15(rysy— @omsy = 5Py = 3qo) " (")’
+10(rsm— @y — 3Gy —5pusy) (") 'y
+10(rn—gwy —5pn—2g5)y" ¥ — Dy (y")°
+5(rw—q@uny —5pnw—2g5)y" ¥ —6pyy” ¥ — 15Dy (y’)y”
— Py —45ps(y" " )’ = 20pss(y )y —15p5(y" )*— 60Dy y” y®
—10py(y®)*—15pyy” ¥y —15p5(y )y + (ry—5ps— gy — q) y*

3. BEtEO7ZNIUX L

ZITH, AROBREMBEICHT 5 RERH OB TIROEE 85,
[1] %%, F—2 LT, AR

vy +p(x,y)y +q(x,y)y=r(xy), y(0)=A, y(1)=B, p,q,reC®

DREEEK L, TNODSRETOREEBEZFEL, ANT 5. RERROBEII60EIZ 25, T/, ¥
REGEGHBNE2E5 25, ESAETh=1/N &L, S8, N=2" (k=23456) LELIE2,

[2] 285 (2.1.6) DE IRz T, BRI SUIBT 2 HRHOEUE 30 2 RD S,

(3] STEOBMEMRIE I LERIRSEM : e,=(0.1)"7(j=1~11) 2525, EEOFHEIIL > TiE, FHEN
LT, Eﬁbvxﬂlﬁ%ﬁj 1 25ERICEHEZ®E LTIORL2E BIZHNT 5. RIELME Yo O#
IEfE : 6x=(0.1)"(k=1~15) Z5HEN & &EDHEH ¢,=(0.1)*7(=1~11) XML T Ek=1~15 DIET
525,

[4] y(0)=A &y (31 &BL) ZHEMEEL LT, MEOFBEXL23ITRKO-ERRERBERN2E- T,
R e lZBT B yP(x:)(R=0,1,7) OEEFHET S, Z0OHE, FllFLLTRO2ROEEHR I Z N
LEBYIIHAEDELREEHAT S,

’ R
i _hk+E élg‘.g: (8)
Yir1= g ,  EE E= 40320h (&)

. Y -1 n )
= —— R+ Es, R = 8
Y= 2T o BE B k)

(5] FME [4] TRDZ y*¥(x:)(k=0,1,-7) DEZ D LIZLTEHIZ, FYWEEED A O order DIEE %
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b0 (2.2.11) KROFEEEXBIET L L EY, AMEOBELFHO TV, B, XOHN :

(k) (k) h (k+1) (k+1) 9h2 (k+2) (k+2) h3 (k+3) (k+3)
Yi *yi—ﬁ‘?(yiﬂ +yi )+§(ym ' )+-8'2( Yy )

4
(k+4)

(yH ~y‘i’*+4>) (k:(), 1, 2, 3)

4 )3
1680

W&, THE BB EE y, y?, yi, yDIRICEIE L, BEEL RO TV,
(6] ZHEENIIHE) EEARBhOZLIZH LT, WKREH ;=01 '(j=1~11) 2&» L, &5
EiDEAIZHLTor=(01)k=1~15) 2Z{L S THERKRSIIBILEME L BERREEGLOEDH
HED e; ZFUTFICARNE, FHE 6 B LHERy 218 NT 5, £ ThiFnE, y.n>BoE 23,
V—Srk VI EBE, 3a<BDL XL, yit+orZy EBEHRZTEHE 4]=>([5]=(6] & EFEL TH
DEEZBO T, JEREIEIZOVTIE 6 DHIEEOM LY 1 2FT2/hE LTV E, k=151l%oTH
PORLZWwE &, RSO order # 1 297 2WA LTRELE KT S, ZOFIMHIC & 2 HEEER

DFERIZOWTIX, REITTHRS,

4. BEEXB®RH

RRDBEREERGET 570, BEO@Fbhr 54 ORMEIZOVWTHEER T/, 22 TE, 20
D 3FUIDVTRET 5, 5HERIZ FMR-80HEI ~ A7 4 #Ff L, FORTRANTT | & % &5 Tat &
L7z B, BREICLZETETRLARNTHIE, 10HEREICL THIH TH 5,

(51]) y“ﬂm/—yEyi:;y,yﬂD=0,yﬂ)=1

®1 BEBORE

Y 38 FRIEBTS IUH4tt - €
%48 h(1/n) B 3 Dy Prri—y(1)I<e
1/4 0.415-1077 0.678 - 1077 10°°
1/8 0.328 - 107° 0.176 - 107° 1077
1/16 0.192 - 1071 0.564 - 107 107°
1/32 0.908 - 1074 0.175 - 1074 104
1/64 0.529 - 1079 0.342 - 1079 1078

COMBEOEDRX, y=x/(2—x) THb, ZOHE, FTHENIINT S Yy ORMIER 6 1ZTT XTI D
LEICKRIOINKSEM e DBETIURL:, 72, yORWERBEREIZT~SHEEIFRET, TNELDE
(BT LEEBRERBOAMBEILV LI 2% LTV, o T, BRI EICBIT 5 EPBARE :
yit & ey OFFIEEIBARIFEE L 2 HERTELOFRELR RSV Ml b,

B12] (x+1)y"—y =2(x+1)e¥, y(0)=0, y(1)=—log2
£2 BiEMOBSE

B FRIEBITS ~ IR : €
%25 h(1/n) Bk w828 Ay e —y(1) 1<
1/4 0.566 - 1076 0.515-107¢ 1076
1/8 0.741 - 1078 0.559 - 1078 1078
1/16 0.892 - 1071 0.620 - 1071 107
1/32 0.746 - 1071 0.558 - 107" 10~
1/64 0.276 - 1078 0.176 - 107 1078
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ZOMBEOHEDEL, y=—log(l+x) THD, ZOBHAED y OFWIERKBEEEIL 8 ~ 9 B HHRE T,
6L DA% T3 ENRAERARTRHERID LT 2% b TVE, 4EMUTIZTHENRLZ %%,

[(513] 3" —y y+y*=(2sinx—1)y, y(0)=1, y(1)=sinl+cosl
+*3 BHERRODEEZE

5 FHEIEBIS PR - €
%178 h(1/n) Baeze 2 ) Ty [Yr1—y(1) 1< €
1/4 0.699 - 107° 0.388 - 107° 1078
1/8 0.115- 10710 0.718 - 107 ™ 107%
1/16 0.193 - 107 0.120 - 1074 1071
1/32 0.698 - 10°° 0.380 - 107 1071
1/64 0.451 - 1071 0.233 - 1079 1078

Z DRIEDEDFIL, yﬁsinx-l-cosx Thb, FEILBVEEOEIRKEL, TOHED y1 OHIERE
AL, 9EBEIRETHL, FROBEREGVEMREETIEZL, y(0)=1, y(»/2)=1DHKHEE, 5
Rz x=(x/2)t LEHL T,

2

2
w T s T
” 4 _.|__.__.. 2—__ IN—F — = \ =
YWY ATy 4(2$n2t Dy, y(0)=1, y(1)=1

L 2L h Db, BBOMERDD L, #l1, 2 LRABEORMEREIRONS,

5. #& B

KT, EEOEFEMEZ Hermite TVZIEH LT, BHEEOKMER L KO 3 5HHIE L £ OHIES
IZDOWTHEATz, AREOESIZ, Hermite sEMOME % FHWT, ERWH A D 1 XA OLUE % K
%, BHBEICER L2, BLUSETE2) T, MEREH LBETARELE O order £ TEIFTH
EROBEUREZER L2 L TH D, RREOLE, BROBEIZBIT S Y1 OMEXERZE, 7~9
L XHROFEEIROBEL 2B EFBER» LD, BEFEICS- T, BEOHERNFIEZ M
AT, TAMHEIZBLWT O 54 LOTREGBRIHYORMZE L2, ERORMS HERIIN
T AHMERD, EETEBMEIZOVTIE, BT, REHZBRICLT, FEBOBEMIME ) F—50 51
B ABEBOBEERS 2 ERARMB LI LD LI WEERZ B, 4B, RRDE 2 IMhoFokE RIEMEZ
BIWRTEDLDT, LNECHASFERNICHIEHTELbDEER B,

2 £ X ®

1) 4 BE—ER: »AHOIRFEHRS HRROMYEEEII T 2 BILOMSZEME & 2 HERE, AGKEELEEISEE
2%, 2000.3, pl7-21

2) L BE—EF: 20 2 MIERTEFEAEICN T 5 shooting method (28§ % Hermite il DIGH, AEKFERLESE S
#4275, 1993.3, p49-56

3) 4L EE—ER: X0 Hermite Wil & Z O REES~DOIGH, AFKREEMARESEIST, 1981.3, pl9-25

4) 4T FE—HER: An Application of Hermite Interpolation to Numerical Integration and Differential Equations
(1). BARBEFHEFR, BERIMERIEES 5

5) P.M. Prenter: Splines and Variational Methods, A Wiley-Interscience Pablication. 1975, p49-69




TR 1343 R

E—m—BIZBT5 T8 okd

g —m—&RI2BT5 (B8] O%dH

BB —*

On Gun (E8) of Kaga (&) in the Sengoku (#;[E) Period

—RAQOHEAFEBAIRES A ATIR

C19974F [EEEEEM) (%1% FILA)IsEs
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W iE, IME—mM—BRICBWIEREINTE
7o (8] OFBEEBRMFTICOLOoODERTEEH
THRETH o7, 19894F (2 ERBHIRIC X 1) BB
SN/ [FEREHREEEXE] PoBERR 2 5
DI EBDDTHAHY,

K, RBROBEOE T, REFMED—
REZEZLMHETEHZERTHODOTHY, 20
WIEBRIIBWT, WE T TOHRERICEVWERY
BALZTFICMEONHDTH S L Bbhi?,
ABROGRHEIZBT BHRROF LI, TE] BFzER
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BEEHEKEXCE] 2 A08AaThy, [ B
1o & ARBEF L OBMR % O RET SRR OFFEIS
Ly, 8] LAFEFLOBRIEBETH LI LH
BN R (AN

[+EBENATEC] SCBH9E 2 A29H 4, [HEH
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DEEFEETHALIZE VI D, HERHETHTS
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FAOME L, AEESEI L1474 (SCBHG6 ) FEME—
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LZAH, 2O [HARMXEL] £5EIX, BFT
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(BHMEIERLTBY, [EEELLD-T, T
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WZ2oWT, L wREBEEENRASTWVS E
[EL] LTw3, BHMEMN2 SO [HIR] OF
Fizxr L, WPENIVESE - BB [RE] 12X 5%
¥k 27259, EoF LMK [$3X] 21EK
LRAIELTW3,

Bl by, BEHMEM, KBEFMEDOILME
DB S, R TO—REBRANDEMR T 5507
HARNS, LAd, ZOEEOEHEMENIEL
BEEIS T, IR ARRELELL, B
BDIRED D L IZBEMRBEE~OBMORRA T EAT
LTW/RITH 5, FE, 1460FER(EEEM)IC
e E - L EE SN D [HARDHARBEERRY] I X
D, HBEMEOHFEAHIERINTEY, Ok
PHoEBFEZ L FHMEICE > T, FILTORE
FPED B L UM L DR LAS, EILHIEICE
FAEMOBERELEAET AERBIH-o 722 AT
Ehb,
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Simulation of Electron Trajectories with the Aid of Computer Program, “EXCEL”
(Part ) — When the Space Charge Effect is considered —

SUGIMORI

Kinzo

In this paper, a simple and useful method is mentioned for the numerical solution of the simu-
lation of electron trajectries with the aid of personal computer program, “EXCEL”. The potential
distribution within the boundary region was solved by difference method. And the equation of elec-
tron motion was solved by Heun method. And the space charge effect of electron beam is considered
in this paper, which was not included in the previous paper. This numerical calculation method with

the “EXCEL” described here will be one of the useful education tools for the lecture such as Electro-

magnetic Theory.
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