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+{ 0, f(x2), 0, -, 0,:---, 0, 0, 0}
+{ 0, 0, f(xs), -, 0, -, 0, 0, 0}
+{ 0, 0 0, -+, f(xn), -, 0, 0, 0}
+{ 0, 0, 0, terty, 0, Tty 0, f(.I‘N~1), 0}
+{ 0, 0, 0,:---, 0, -, 0, 0), flxwn)}

..........
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+ f('rN) {0,0,0, e ',0,' ot ',0,0,1}

ThHd, I3 ODNEMED 1#%, Z,7,2 2B TX7 PAFRL T z@)R & TEN
GLTWwa, £1t3kmTs N KTkl €

fl = {]‘70’07. ot .YO’. . .!O’O’O}
fz = {0’1’OY. .t .’O’. o .’0’0’0}

v =1{0,0,0,----,0,----,0,0,1}
EERL, flx) for0<x< L%

{A(x0), f(xa), F(@s), -+, flxn),s <o, flan-2), f(xn-1), faw)}
EFRRL T2z k%,

Flx) X1+ f(x2) B+ fxs) s+ o+ f(xn) Kntne v
+f(xv-2)xn—2F F(xn-1)xn-1+F(xNn) XN

EEC, ZHUINRIGRZ PLEEZDZ LKL DS

f = 21f(x)+ Xof(x2)+ Xaf(x3)+ -+ oo+ Enf(xn)+ -+ - (8)
+ Xn-2f (xn-2)+ Tn-1f (xn-1)+ Tnf(xn)

ERFLT DI EIZ% B, MATEZ X2 Bl TIIBBERBERYRILL

fm'fn:].form:n

= (0form + n (9)
B LIZEBATHASH, T2
f-%n= f(xn) (10

THd, BUEFIE L T7—) 2D exp (inx) 2F2 52 ks, X7 FLE
LTe &bEKL, BEBNL=2nrtst

en = Xiexp(ing)+ Zrexp(inxs)+ -+ +
Xnexp(inxn)+--- -+
X n-zexp(inxn_2)+

X n—1exp(inxn-1) + X vexp(inxy) 11
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EERbLINE,

bk 5121 2nB#~ 7 b U BEARENZ 1 DOBIEERL T 5,

5T 5E, 3RTEOBEEBFARIILT, BE~7 P LOBIZT > VYL TRbEN
PETHL, ERBIHCLN TV EDIE, 3RITCDOMNHT >V ILE N RITICHLR L EHEK
LEHZZBEHDICLRINI— Ty YNLTH-T, N2 H EC L, 3RTtD Sk
L &Iic, HOBEKEME BENZ PAPFEET DL, ENE hn u EEFS &,

H-u, = haux

DL Do F LT ha 3FEHTH L, $-EHENPELEZ N »DEFX7 bv(u,us,: -,
Un," " ", Un—2, Un-1,Un) ITBEWVWICERT %,

CCTHRBTNEZ LI, INLOBEERZ P ENENS 1 DOBKEERL T\ 5,
EVW)ZETHD, EbIZ, TN N » DEFEEN7 P BHEWICERL TWwdEw
)T ENE, KXo Knyt Anog, Bn-n Xy &) EEEOMIC, ZNLEAENT LD
Ui Uz, " Un, " UN-2,Un-1, Uy ZRIDEIEERICIRAT A Z ks, L) 2 TH
B, (ZHIE3RTNE B2 [£,7,2] BEAEER % V548 ) (B EEe [7,0,4] 2 v CE
FUCHERLZZ W) ZEERLETHDE,) EHIZ2RZ), un EL TN e 22D L
HTEL (BBICHEHEING) »bH, EEOBEIIEK <7 LEL T

f = 72uf(x)+ £of(x2)+ %3/ (x23) +
oot Bof(xn)+ e+ Enoof(Xv-2)+
Tn-1f(xn-1)+ Xnf(xn), 12
= ec'tec’tec’t et F

ev—2c" " +en_;c" '+ encw, 13

rEENG, GHO2REB2ODKRLAEIPDHE L) I EERLTNEIDNDTH-T, Al
FEFBAEVWELWI B ZIETLAW, ZOTEL=21&Axr=LINEEST

cn=en f ={(1/N)ea}*- 14)
= (1/L{ #1exp(— inx))Ax + £2exp(— inx:) Ax + -+ - -
+ Zn_rext(— inxn-1)Ax+ X vexp(—inxn)Ax}-
= (1/L){ %" fexp(— inx)Ax + X2+ fexp(— inx2)Ax+-- -
+ Zn-g- Fexp(— inxn_1)Ax + T n« fexp(— inxn)Ax}



102 o & T

ZFLT Znf =) THEDS
= (1/L){f(x1) exp(— inx:))Ax + f(x2) exp(— inx)) Ax+ - - - -
+ f(xn-1)exp(— inxn-1)Ax + f(xn) exp(— inxn)Ax)}

= —i—'/o‘Lf(x)exp(—inI)dI

ExN, THUZT7) REICEL Y, e, 77— ) TERBEERIC L 2R
FEDLNERL TS, 4B, 22Tef VW IR o2y THEIIHETICL S
ZEEREHELTBI),

SR INDNEZ LIE, XX, Knt Bneg, An-1, Xy &V ) BIEBMTRREN B Y
HDOBEERBOMUC, FID s, - Un, - Un—2 Un— s, un 2 EREERE L TRBLL 2R,
BE~7 e LTided H—nBEERL T3, twiZ:Thb, WIITHIF TR
L7k e, BBHRRNE o*— R =0 3FEEWCRIL TH 2 B2 i, ORXE
KNTEREL DD, WOBTENT DL, LW IEBEWIZTTH- T, F—DHRELBEKN
7 PVERRREEZ TRELL TV BIZTNI ETH B, 5122 DEMIC & - THIFTTIT,
ab =Ty A=A E FOWNERNTEL, TNE2ORICERZ THENZ Lk
> T\ 5,

SLICEBOTENEIIEE N7 P LvERAVWLEZ LI~ - TV LTREEIND,

ETHRAERIS ¥ () 2B~ 7 P L ¢ TRRTE2HAEEZ TAH L), REMEKHEN L&
I DIRBUIFEERI L BRE R 20 v & v ) ERELREIL, REREEX7 P LoRE
BREFFLLVWETZ) ZETH D05,

(BX) 2=¢*¢p =1 (15

ERBIEL THV%, (¢ 2 HFEMELBEES ¢ CEKRIIT 2ol ENL,) £F
DRENT7 PV % un BIERTERRT 5 &

‘/’ = Z(bn)lhz
ERINDYD, INZ2EFTRENENEGELIFA TS, ZORKIZLRK
bn = (un)*- ¢

EBLNDB, U lcOWTLBHRAEHL TH <,
REEREE ¢(x) NEfLIZ, 3 RTOBEEEBIZ, LI —F- TV ILHTEINS,
Fefd] dt DI NEL d T B E LT, F%

d¢ = 1/a)dtH-¢ a3 HFIES
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EERT L,
a(og/ot) = H- ¢ (16)
ThHd, HIZEREAE BBILEEX7 L2, TNLE hattn LT 505
H:u, = hau, 17

THd, BEXRT P T ha B2 505, BREDE(GIIWEMERE F2 L TERILL v
YRILZETHBZ LI RICELZEBY) THE L, ZOBRENT FAEFERKELZERL
TWwd, 2D ET, ZOFFRFEIZESEORIZL-T

a(au;l/at) = H' U, — hnun (18)
E%BNDT, RD LTI
u, < exp(hntla)

LB un IZEBIREDHBLIRERIS, T2 b b (un)* un = 1 THITIUT L 5% 5,
a=iB(BITFELK »FLN 5,
ITHRIZEBLTCBFARLL TS, KFPFEHED» 1 DOEFKRELGZ Tnb L)
ZEERANLZITNE L L kv, Thbb

Un < exp(ipn-r/h—iEnt/h) 19
A%, OR=HEL LT NIX 5w 5

ZB(’_ Z.En/h)Un = hnun,
L7za->T
BEn/h = hn

E%be Enhn 3BRICL > TEILT2EHMTH LD 6, W

B/hzl & E, = hx
Lo T, 18, ADxH

in(o¢lot) = H- ¢ (16°)
H-u, = E,ux (17’>

CHEENS HiZzALWFX— E, BFEICEH > ZALI—F ToYNLTHD, ) 2
Lriro7z,
IANX— E, 3T BRAUBOWERETHEH L, FUH T I— T VY NLNOEKERE
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TRINDZ L ez, 21U, BFARICLZKFFEENRELIUAA TR TE
222 THbB, 3SRIETHIRT >V LzOREEBNZ L ExGL T,

H = 3. Erun(un)* 20)
ERIN5,

4. X2 W2 C

PEDEZDRDEMETIX, p xTBRUEOHEEL L TRLL TWE, LRHEALT
WL HITFTHED, BEXI7 PV EENERHWEZIAI—-F - TV LEV) FELZHL
T, 3RIENRZ MW X T oV NDA A= 2RI L LD LD B EE, BFHFED
BENEBRNEBRICKREFRHTH L, FLHNOBESCHEL 2WEEZTWD, kB, #&
BHIRD 212, FRC 3. HEOERICHE? SN2 L 2 K-> TH <,
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ALTERNATIVE INTRODUCTION
TO QUANTUM MECHANICS

Kenji WATANABE
Department of Applied Physics, Faculty of Science
Okayama University of Science
Ridai-cho 1-1, Okayama 700, Japan
(Received September 30, 1991)

From the educational view point of physics it is an undoubted, traditional problem
that the Shroedinger equation is not normally introduced from the classical physics
with the conceptual continuation, which is inversely given through the classical limit,
as is well known.

Here is presented an alternative introduction directly from the classical physics
concepts on indicating strongly the replacement of the point mechanical description to
the field description, which can be intuitively understood as those of an illuminated
notice board of the social news. The field description is given by a state function ¥ (x),
which is imaged as an extension (Hilbert function space) of the 3-dimensional vector.
Stationary graphs of the illuminated board correspond to give the stationary state of
the quantum state. Its typical example of free particles is plane waves. which play an
important role as fundamental quantum description corresponding to the guiding
example of the plane wave description of the light. The vector k& and the scalar @ of
the light just correspond to the vector p and the scalar E of the relativistic particle
through the relations of w = ckand E = pc. Non-relativistic relation of E =
p'p/(2m) is just the Schroedinger equation described in the function vector space,
which is easily transformed to the Schroedinger equation usually described in the
cartesian coordinates.



