199 7HE

HBRFRER BEFWRAM VEY . FHYPEEXHEK
FHYHEY - RXFHH
ELEE

FERMB RE

oLl

( 200 /5 )

[ B 2 M ]

B 4H., 4BBTH 3,
REBEECHMICIERT 5 C &
ERAB-—MBLZBRESLREEEAT S &
MBS/ C Lo

W N

//



seoy PR 1 By,

PS' 1. 2323 FREE xR 1 =0 9 BRI X=xl &3,

Xwdmo, 4=(5 )
o — MY AR T Teu &

B2 X AW RZENITINTSHEI eI RTHED> w3 ¢
BRIT — 690 3k

- (17)

3. (o -4 S o o N \,
; <1 °>O) s (01 o1> T Sy x,
PS¢

(0 ‘1>( : =y o — i\
voe l\,DL'\“a -0z \ 5
R o,




a(>0),x #FH= L THROMICEX L.

o . 1
(1) fo e sinxdx = =
Thd T LERE,

(2)

Jo *zda= [

THDI LERYE.

%‘%iﬂglix
2 (o g
R I

xt =+ V2x+ 1)(x2 - /2x + 1)
[ —dx = tan~1x

142

ZRVE.

/3



i
—RTRIIEHRNTEAHRIBICS B, I RO & IR BRI 7 X EMSIRBREEZ,

TORDILBILT #RDD, WA T, TADELEE p &35, BEMHRETOD, EERITATN
W20 DMWY O TRV ¥ —13 oT4, 5TV alT*/3 THB, ZIT. o lFEHTHRTH
D, LUFTIE. Mooz, HALFEL R To KT A S5 B MG TH 2 & L.
KFETOHEZ my. BV~ 8% k &9 3,
1) HAEZ p, &L THADIRESER %205,
2) BAAHS -0 D H 2 LWNDOITXNF—DfuE p & T 24io T,
3) B (JRJE py LWEHIE p, DR % p & T %ffio T,

4) RAWBEIZ I L 7= &9 5, EEOELR, 6p, BILUFEED LI, 6p, DIEIDBHIFRR
ERANFERN S M,

5) WML DIBE. 2/F p LB p BUNELIZR LT poxpl RGES>TET B,
T % Bl=py/(pg + pr)] B> THA,

6) 3=0BLU =1 DHERET. gt EhEhW< Sk shn,




JEERMVESERMA QMM LT ZEL L 50 MEBREF » vt VEBPER VT V= V¢
L#H B,

1 HEEDOR . Fuler oX Xk b

Vi =0 (1)
BLU 1
-£+§M+§=(n (2)

EHUFBIEERE. CIT f() RIBMIZ Y OERBMTH 5,

2 MEEETHILELCOHkoNE, HE ROKRSEE () CAH LT WS, <o
L& RORMLTO, BEBIHT 2IBRENLERD &

P13 M20&Mobe T, MADEEERERD L,
int] # 7 > > v 213, ROPLD o DEME rE+2E ¢=A-V(1/r) (A BIEE 0
) T3 EEHVL,

/5



199 7%

HERERER B¥HRH YDEY  FEYEFEK
FEYEY RXESH
BLHEE

E#XHE BAE

(200 R

[ B¢f 2 BfE )

BRER 6 H. 4RETS 5,
REIEBEECHEITERT 5 I Lo
ZRAK-HNBLERESLREZREAT S &
FERERIELR S Lo

W N




RS FRRUCONTTOMICE X k.
Ml KRORHESFRBIXO—NRIE z2=2(x,y) ZRDL.
é.*_ézo

& &

B2 BEREMYE 2(x,y=0)=sinecsinxe (e #0) 23R 1 DAEZRD L.

BE TS0V DRBHFER
P, 5+ Q6,3 = R 2)
D—RRAFIIKRD L OIERDBZ ENTE B,
‘ dc dy dz
P Q9 R
DZDODOMILIMRE  wx,p,2)=c¢,, Voy,2)=c, (¢, o IHEEEEK) &
T5LE,
v = w(u) (v RAEEMEK)
TELXOND.




~mm%ﬁmean\mmwﬁﬁmv55W&\mmxammmmmémmam
b o, Zfﬂ)ﬂr'riil:@f}iﬁ‘FlﬁJ%@jJ%)Jllif:é::6. Wlil’rl'}lﬂki:f:b/ut’. 3
@ﬁm%mmbkab&WX%é%*biéo .
wwﬁ%muwwﬂéﬁmwm&M(wOAouT?u\Wb%thé)uﬂb
Tmﬁ%ﬁokiifﬁétiao:@%ﬁ\%mmemﬁfquﬁ\Tww
fﬁiﬁ}fliﬁﬁbbﬂlatft\éo Ukdt - T, _tﬂlﬂ'éliﬁﬁb’)c‘:ﬁ“%j}ﬂ*ﬁb%\ Tl
uMU&it?éﬂ#m<o¢DMEE@K%W(&?TH\Wwﬁmthﬁ)k
@MMWW&DT%Lt:@W%mwthéowoﬁéﬁWWWMKuMUBM&
[ EA AN} (O AT HY S &€ INi o & i1 72 iy i ) BAEEL. ThExhiiiiens,
mwmx%éu‘gtoﬁétﬁ?%%Uikﬂ%&@%ﬁmkwb\%wmw
RBRY VI EKTH B,

M1, 'fhbﬁll,l:l\’_éb.7a,'.'-.(P’$:ilIl.70V§0)N9’rmTJ:Dl('jﬂllla)}'ﬁSG)(Iﬁfﬁ}ﬁ&bﬁbfcﬁw})
SN T B, MPITHIF By MoWMKLEPEERE L, AP » b e =R 2 % Jj i iz g
MrZosnkicix, C0),\'.(75_'31116WUDPB?TH‘HCBL\'CZENIJ#6&1‘:17}’&*3'2‘7‘60 Z
DI DKEEpi,

. Er (1)
p=—F—

THB I LERYE, iz, ERyYryr/%ecs 3,

m 2. J;'G:}E&)f:;ﬁjjliﬁ’.?@,l:ﬂlllc‘:Tﬁlﬂé:’C'I-"J%ﬁ*ﬁi“]fabéo 2E D, Whic k
5 — A ‘/F?)‘}.’f.PU)Ii’!lbl:ﬂbt\'(l,\%o ,\'!\P%HH%W@MW@QW!C?))‘:Z)LSﬂ
ExoT\ﬁPEMDmmEEﬂHM(uT\MPthi)DEDEﬁ<%—XV
FD X & xMIiz,

__ ab?iE (2)
M= 12R

ERBIERERE, =iz, a, ¥&Ubi, Th 2 h ko, BIUHETH 3,

WB.~ﬁ\WOE%EMitﬂc;ormpwwbEMW%®%~Xmemu
Tﬁb\:@%—xybtWMT*bt%—xyrtmobboruéo /
mmm#eapif@mm&xau\it\mﬂxmsmyM%aar\mzm
DIiBRX%2y=y (x) ol 3 > N b hEsne i, HP (x, y)ics¥ sz
i & e £ 0 —(dW/WxZ)”tﬂﬂf%6o

COBE, WM BER

d’y _12W (x-1L) (3)
dx?™ ab?’E

#mbﬂo:t%ﬁﬁ.::t\LH#@EE\WHWEMitﬂOXééfﬁao
m4.ﬂ&mzenru5ﬁm%m.mmanruamcm«r

4WL?3
ab?’E

KETHoTWBIEdme,






I

ZH5— FCF>rr bt NoRLREFYrTe At Rust
TR e« ARERE BT

= — gvad $ — % l» U)
B= rvot A 2
L EATILNTES, o0 R
%% 4+ divA =0 | e
ERTE, LA
R “
VA - éz «;A%L = 7 ic* ©)

LY. dy g T v BIT ¢ OERRIT v 3 5
Clx kE L tax TR HHTIH3
TR E FEERIT B (%, Cuoxd=Uo AFEEU

diw B = L J ‘ “)
Yol [E = ‘ _ \ ()

wB =0 *)

R
vk B= \ + S ")




B 7AW . B, (v, (v ERT, A FEsU

6y, (M, (Y TH|IW L, RERRFL N2 OE

ok vt A = %vaok Lo\‘nh AN — VA T Ru X,

B2 ARG () E AT T=2 sudan a Ra B
loue TR L EN T,

M3 divEe diw B TEE © e &3 11
B TR e T3 3R EARENE

Be BRAThE—o R

2 T N2 °
2 ( i\E: E.C— B) —_ E & “+ d;:\/‘ (Q-‘Qk EX (B)

% 2o =>2I%0 iy ER B3 R VR T OUTRNE,




| MNEBEO B VKR FHPORHFEF v v+ v V() PRFET S L &, TOSHREZLL

THHEBEARY OEMES IR, BHEME R(r) CHERY Y(0,8)caMTES, JTT. (1.

0. ¢) RBEETH 2. BRI R(r) @ Schrédinger HERIX. R(r)=u(r)/r &¢BL &

£ 4 i\i Q(441) - '
- Ty +{\/(r}+2m——--\,1 }lk 2 (1)

LB, CCT n REFOHEE. E BNFoxrre— K =8/1n 75 78R T
»H b,

1 (1) Rto | okERe,

V(r)<1/r D& &, =0 TO (1) ROWEKH, FAMECORTFoEEREE (0
FEEE,

i 2

B3 1480 () LT, £rEd 1 >O0HEMHE (u=0 2K<) BHBLTVWE I &%

REo




199 74

HERFRFER BEWRRE DEY . FHYEYHEK
FTHYMEY RX¥EHH
B &RE

FERMB KA

( 200 /& )

(B 2 KM 30 4 ]

BEMFIR4EHTS 5,

BAI. T, MOo>5hs5, 2MBAEERL CHREYE Lo
REZHRBGNKCERYT 3 C &,
ERABK—MBLRRES LKREELAT S &,
BEAMBREES I &

G AW N =

/b



—BREHLFHEIRET L L. TORZEOREI

dr?

1—kr2

THALND, IS, ds 3R, 0, WIHDEER (FUHRICO o - BIER) R AEEETEL
12 DT, MATTRTH B, t U OF M TIHIRER, bl %R, I ZOMEIC L - T,
~LO1DWTNDDEE & Do RV AT —NT 72 7 —EITEINDL, BEOKTLEFORT. I
IRTH TR EIHCEILL ., TOMMEIE, 74> 2ady 4 Vil e ., FiHOPHEE - Tl
IEhtoEOME (KEFER) KkoTHAONE, UTCH., IHEHI¥uLd 2,

ds? = 2de® - R(t)2[ + r2(d6? + sin20dtp2)] (1)

o1 JEAE (r1,01,01) KB EINARIKA S t = St S % R (0,0, 0) WZIE R &
NICRBE BAT, t=to (INFBAEET D) CRIET D, SoPE. (1) Rid. ds? =0 T,
dd =dp =0 & LT—fEEX EKbLhVvaT, .

n dr o dt
/0 V1 - kr? —-c/t, m @
WL T Do SHIT, t =11+ 6410 A DSBS SN AL, ¢ = to+ 6t BICHELAETB L,
(2) A& [0 1y = Liodse 7 Thho 811,660 DD R(t) DEALAMALT & 5 &+ g,

bty _ ot
R(w) = R ®

M LD & ERAE,

Bl 2t =112 A DSBS & W R oRE A, (BEA) B Tt = i) AR ORE iy,
(X)) 2072 b F 5, |
R(t)) \
Rito @

Vo =

THHrI L% (3) REFAL TR,

CCT, BUMETH KR5S %,

z_/\o—/\l Vi — 1

" ” (5)
TEETDHE A, 3N ENBLERCORE. BkK). (4) K&y
__ R(t)
1+z= __R(tl) (6)

THk,
M 3 (2) XEWST L EICLoT, t =18} %5 AB B DFERE D(=r1R(tp)) %. z% Hwv

TRDIZV, k=0 DPE,
2¢c -1
D= —H; [1 - (1 + Z) /2] e (7)

LB ERRE, HL, Filic & Ho(t =t0i23VF 548 /R) B E T 5,
brh o= gl eBlliv, $LCOBE. TAo v s 4V HBERLY. (4E)2R =—s&,
Th 5, |

/7




Bl 4 AWBKEL (ergs™!) THEBIILTWBET B, t =4 I25E SN R ¢ = 1l 4nD?
DENHET 55, B CHAKE, BMATRY0ICZT 523 0F— (f) 1,

B L
"~ 4nD?(1 4 2)2

bl (3) R, (4) ACEFEL TR,

f (8)

%¢A®ZN7LwaLTT@%%tO@wﬁmuﬁmmﬁ\mmuﬁMéhtﬁm@ﬁ\ﬁﬁ
EHR. BUBERYEDDIIVF—TH b, E 60004 DEZHICRONLIEBIZT /< ol T,
BILRTOREIZH 12008 TH 5,

B 5 LUTOMTIRAEDKEIFTCEITIV,

(1) CORBOFRERE 22Kk &,

(2) COFA< Y IEROBARRH, BAEHRYA ) DIV F— (F) 1d, RfHSE O TR M Y
T5, fERD &L, 3

(3) k=0DHEIOVT, TDFTATYMBRONELRDE, BEL. ¢ = 3 x 1010 cm s-1,
1Mpc=3x 102 cm TH ), Hy=100 km s~! Mpc-1&¥ 5,

T o T T T I N I —
ol 4
"o © i j
T OF % ]
ot @ :
n L

% %) *
v OV - "
I~
— ik X -4
'O o i ll h (I ‘ _— — —_—em— e e o e e e m e e e e e e
— ) Kl | L 1 I 1 Il 1 1 | 1 1 z L | 1 1 1 1 I ] i

4000 5000 6000 7000 8000
A (R)
2




— BT (EE,) CBVWTHBFEBRSEO D, BXAx a0 ¥— (B) ¥, Ui
BOTABICRRENLET B, THERIICRFRLELESIc, HEIEBRICIVFRELLH
BER. bV AZBEEDUBSKMARRIEBD, HEREDOSNIATARBFHREKICX
O, ko PNTUEEKRT S, COLIRBE, BROFOLILSHRIEOMNEFZ T
OB (o) BIBFD S OEBIER (1) OREMEBTEAONL I EPBHSATED, TO
NREBRTBITOFEZAOCHBICKDEENTE B,

M1 R, BH. BEBoRxtthZfh,. L.T. ME$ 3¢, EF. 23V F—-DRx
REhELESIREN D o

M2 BAohi-PER. e EE2HA5DET. BRTBE2-5< %, $Hbb
¢ =rttpl E" (1)

tBE. PR ITBIC(L.T. Mick o) B3kl .m o nERD L, T
MABROBL D S OEHTH D, HEEO L OB (ren) W /5P LTind 2
Sl BIUTOESBHEE (Usy) 3 c I L CWid 4 20 2R, NBHR
B, (DRiebnwTté=1¢BWikiBiIcioEd 5,

M3 4. E=10"%rg, py =107*% cm 3 & Lt &, I0EROHREORIE (ron;
pc) 2. n oMM ELTRD L (n REH), B 1HE=10", 1pc=103%cm &% 3,

M4 LEOFMAHEAZ20R. HEESZEEDLAZOBRSHFBEBER - THE &
NEHZADBEBATHO, BX - e BBV ABMEIC LD BATLESIETTH 2,
BRIEL->-THREENATVZOERY 103 %, MELHNOMBLHME AL GH
A=10"%%rg 0 & &, LEOFMHBBEH RO, WohSoWoF Th, HBky ko
7»@¢m BET Do BB, AZIEEIC L S F— m&ul%muﬁw~05

ERMT ALY B,

(5 HFERERRE EKELTEETEY, KMo 2 Vv F-—REBB—-F L LI
B3BBG, F9 P TVOFFERBHOMFICHAL TKE LB D,

P1

X1




i1 HEBM, ¥RaoEBoAMKERFLI»SNREZRIN, BEo¥RIL S
RCHHRREBEMESI LTS, BETREOGRLO» SOEE roFEETH D,
RERBBOFEEEELb->TWSE,  T(r)=T(a)(a/r)*& Lz &, EEZICEL
TP=0&¢32bicand > 2#BEXED L. LKL PRRI{OENTH D, K
ERTOBHRIEIL VWD ET S,

M2 CORKHAOBEAHRT(r) G rolnd sAMicHEZEick 3 FEHALEH T X
VE-—RICE->TEEFBELLY., BEER KM

K = koT%?  (koid EH)

KE-THEAGNE LE, RRAHOBESG T(r) 2 k&, FHEodl%dil
L AHREZMEAT I MMABEMYr oMz x v F—BE KDL, COESEDE
fW(r=aicBVWTRERFC—FILLLbINTEY, LMRECBVTRT =0
EIRTEE £.

(13 ESIPHEBEICBVWTERMEEZRT &R, KGR IEEFEGEE O
EHTEY, rOMNT BHRICERORA ABBEL 2. COXZRBHHHTH
BEEAT, HAFRORE v(r), KERTFHEEr) 2884 2 5BXE 245U,




19974

RERERER EYHAH NEYL - FEHELEK
FENBY - RX¥5H
ELmeE

EESAR RE

( 100 £ )

[ B 1 B/ 30 4]

B 2H., 1METH 3,
BEBEICIERST 22 &,
ERABK-—NBLERESLREERLATE L
MERERREEE S C Lo

AW N




Nature
Mi1~M3ic®xd

5o T HEE M

The most shocking fcaturc (to out-
siders) of Japan's system of national
universitics is “the functional separation
between academies and their adminis-
trator counterparts. Academics appoint
their like to permanent positions, and
cvery so often (four years is the standard
interval) clect a president, but none of
them has the power to appoint an admi-
nistrator to office.

The senior administrators at the na-
tional universitics arc Monbusho officials
scconded for a tour of duty at the
coal-face, as it were. One ‘university
president claims to be able to veto those
thus sent from Tokyo to manage his
affairs, but gave no indication of whether
he had cver exercised this right. Another
said openly that the lack of authority on
administration  was  the  most galling
fecature of his work.

There is also the fashionable problem

of the ‘graduate school'. Many scnior

academics, with an cye on the rescarch
umiversities of the United States, belicve
that the national universitics need a
mechanism for training students in res-
carch. without the cncumbrance of res-
ponsibility for undergraduate teaching.

The University of Tokyo's academic
lawyers have devised a ncat variant of
this case by arranging to have themselves
renamed teachers in the Graduate School
of Law, whercupon the university has
argued that they must also carry out extra
duties in the undergraduate faculty; their
annual koza allowances have alrcady
been increased by 25 per cent; those in
the science and engineering facultics will
increase by the same proportion within
the year.

Monbusho, while as vigilant as cver in -

the counting of the last yen, has been
indulgent of this pressure from academics
for structural change. Within reason (and
the Taw) it scems now to be saying that
universitics are free to organize them-
selves as they choose.

BE(19924F) IKHEBHINAHADORFELZOVWTORETSD

So are the national universities now
frece? In no sense that would be so
understood clsewhere. One  university
president says that his university’s auton-
omy amounts to the frecedom to make
academic appointments (subject to the
formal approval of Monbusho, never
withheld), to change the teaching pattern
(subject to the less formal willingness of
the academic staff) and individuals’ right
to pursuc what research projects they

choose. That -some, perhaps many,
pursue no research at all is an open
secret.

To be fair, there are few in Japan, even
among academics, who understand the
concept of a self-governing public uni-
versity, a community of scholars with
responsibility both for the education of
the young and the management of their
own affairs which is supported partly
by the government on account of the
public service it renders. So familiar is
Monbusho’s influcnce that some cvi-
dently believe it to be unavoidable and
pcrmanent.

There are also tactical reasons why
acadcmics at the national universitics do
not talk much about sclf-government.
“There’s nothing Monbusho would like
better than to turn us into private univer-
sitics”, said one. “They’re much cheaper
for the government.” But this responsc is
beside the point. There is no rcason why
a self-governing university should not be
supported from public funds on much the
samc_scale as _now.,

The benefits would scem self-evident
clsewhere; sclf-determination would give
academics sell-respect, would in principle
allow a degree of flexibility in academic
planning unobtainable in the present
rigid system, would also encourage that
sclf-detecrmination in principle allows and
would encourage benefactors from ingJus-
try and commerce to makec donations
untied to specific purposes (but for build-




ings, for example). Given the cosmopoli-
tanism rifc at the world’s great universi-
ties, from Harvard to Heidelberg, it is
impossible to see any Japanese university
joining that company unless it enjoys a
sense_of freedom now denied.

Of course, there are also hazards in
self-government. A university may make
bad judgements, and suffer financially or
academically. It may postpone decisions,
with similar results. And the receipt of
public money entails that the recipients
should be accountable — as things are, in
Japan, to Monbusho’s officials, in a
self-governing university, to academic
colleagues (which may be an even more
painful process). Some are alarmed at the
magnitude of these risks. Fortunately,
there are some prepared to face them in
the hope that some handfuls of excellent
researchers will not forever be con-

" demned to work in institutions of studied

and contrived mediocrity.
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