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B 38 R

ARZERE [ vy OEEEHZER U Lie-Trotter AR E FORELEOME] &, R
WOFARRRE LT 2 L—F1 v T—1EHER, RUBENEORFEREORAIC
##bofwé.ikUT®40@T TERYFo 7.

(1) v Y (Kac) DEEAERAFICE T 5EAFR VL 55l

(2) fERFE / VA TOEHCDHEE Lie-Trotter AN

(3) HET N FE DO TERE

(4) oM DOBEET 8%

(WWH=Hy+V=-3A+V(z) ETCARZRT Y vV V(z) (fEoT—f&kM%
£ITEBL, V() 21 LRELTEW) ZHD Schrodinger (FAFE LT 2. 2Dk
&, K(t) = e V2 tHoe V12 % 37 v v OEEFEEAF LIRS . ZhiF, Mark Kac 2% 1966
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Brandeis Lecture Tk 7=t NEDH AR TEBOEE/EAFZE L AR EBIERAETH
5 (UToB)YER) . #yY0ERMERAE Kit) OAR7 PVOBREZHAL 20T, Va
V=Tt U —fB et LDED LPEHE/ VASHE X RO L HEEE 2 7-.

RO RL, B. Helffer (1994-5) 0 & 5, BUMSERAZEINVF 2T AEHVEH D
T, B V@) P C° BETHo C2HULOERBIERTHLLE (MCEH L, &
FTO(z|?) DLH IR ED BEDOBEID), ASwit>0IiZxLT,

IK(®) - e ] =0@%), tl0

ZIEHL .

ZFOER, ZOFKRIE, —# - 5E (1997) I2 X 5T Feynman—-Kac-16 A % A\ 7-5E
REFOFHEICLY, T/, FAZFRVFECLIVEER - —8 - HFES (1998) 0L -
TIRSN, L h—#o Holder EfRZBEORT Vvl V(z) T, MI(EH &, &F
TO(z]?), p>0, DEH IR E) BEOBEIL, BIZ, FRZHESE VX AlR) 20 F
%3 % Schrodinger YEFI®E H = Ho(A)+V = H(-V - A(z))? + V(z) DHEIT, £h¥
n, [P, L* ERE /v AFHE O HYP) 2 LA CEER S 7z,

Rl 1EE— 1 2EEOAMEICBVT, —BIIEEH & I, EERBITHAEC
£V, Hy 24X #9 Schrodinger fEAE H = vV-A+1 -1 250 —#K& D Lévy BRIC
B LAERZETH 255 IR AEEEAR I LT, LPIEAER/ VAT % 53R
L7z (Electronic J. Prob. 2000, —#DZEXEEDEHIL) A M [2]). TOERIE, FEMHExT
iwhY - X ER Y Schrodinger ERIE DB S 2 H— IR - 72— - BE DRTERC (Nagoya
Math. J. 1998) OFER L ELIEN Y TI %<, »2EKRT, Lo HHEOHLBETH
W72 TRTDBEZEAFETH IV —BOKRT Y Yy Vixt L, BHE2 P EEE/ VA
Fliz527:5DTH5. '

(2) EERMEAFEICHET 5 BT H{1X Lie-Trotter AR, F7-1%, Trotter—Kato AT
¥, 529 Hilbert/Banach ZEDENAHTIR T A D TH o705, ®miLHBHP»% ) —
BRORRTHERZE/VLATHONET A LS9 oTE7. LT TiE, A, B % Hilbert
ZEHEO—HED2OOTICERLE (LTLIFRIITEY) BOHBRIEHAZ LT 5.

KEDFERIT, KDL 7% Rogava (1993) iICL 2D DTH 5B | A DEREBA B OFE
HHICETh, C=A+B LHOHETHS L &,

(e B et Amy — 7O = O(n 2 logm), = o0,

”(e—tA/2ne—tB/ne—tA/2n)n _ e—tC’H _ O(n—1/2 logn), n — oo.

CORRICHE SN, —# - HFNEE (1998) X, B AER 0<a<l) &)
Rogava & D 3WEHD b &L TEH 545, fEHE/ IV L4 TOH Lie-Trotter AR %, Rogava
£ D BWERZESEM O(n~tlogn) ZFERA L /2. F U, Neidhardt-Zagrebnov (1998) i34
DEERDFX LY 1 2FIDFHIL (Integr. Equat. Op. Theory 1997) D&ERICHIEE N T,
B A-BRTEFOM LRI 1 LD/ e &2, &4 LFAUBRESFEM O(ntlogn) T
SEEH L 7. 727, —# - ANEBOHERTE, fEHE A B BEtEETH LI VwEWVS
—HORFHH L. T/, —H Tit, Schrédinger EAE % Kac DEXERE L HET
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5 (1) OS>, T7VAI—TERICI DIERFE/ VA TO Lie-Trotter AR E
FE O(n~%°) THOLN TV, ZITRILILTHAED, (2) D—HMFHERI,
IE®D Coulomb K7 ¥ ¥ ¥ )V % #D Schrodinger EAFEICEU TR EIL DD TH 575, (1) »
SEBONIBERETELTIRT VIV Viz) DI FAPRBEVHOI DIz T
w5,

NS DIMERIFEE R Schrodinger TEAEZEDH RO EDHERIZBNTY, FEEL S
LV, EBEM A4+ B, H=Hy+V, H=Hy(A) +V &, D. Guibourg [C. R. Acad.
Sci. Paris, 316 (1993), Série I Math., 149-152], Z. Shen [Ann. Inst. Fourier, Grenoble,
45 (1995), 513-546] DHFEHER T AV L L, WO FOEHRR L THDHKRIC 2T
WBZ EWGrA.

FIT, —#MIAEREM A+ B 2° D[A|ND[B] L THCH#KZTH Y & 2+, /58
#Z ./ VA TO Lie-Trotter AR, Trotter-Kato ARSI TA2DOTIT . TD LD
% FRBiE, HEMEE (Integr. Equat. Oper. Theory 2000) %, Neidhardt-Zagrebnov(1998)
WL BERE/ VA TO Lie-Trotter BARICHTA2HERD 1 OFRBOREFME 5 2
TWAIZERFELLHLT, EHZEM A+ BPEORETR2VEE, REMICES
£%THoTh, T, —HOBIPAFD A CELT2RERNERTEFOMEMN LRI
LN ELTH, BHEZE/ VA TO Lie-Trotter BARRBRLTLORL L2 WK Z5 2
S EBFDORBD 1 DI o7, FLT, TOMEIIESVT, BIZCDLd iERES
—EITHMAESE £ 312, Commun. Math. Phys. HINFEDGR X (—HOZEKFEZE DR
A M) KBTS R 7.

FLTREHZILRY 525 LELNIRYE, HYEE, HFNERE, V.Zagrebnov(<
A2, 77 R) EREFEICI) (—EOERFEFOHR L) A MO [6]) & HEMFF
TH5b.

(3) (1) THRARAFEREDD I 1 2OIHE LT, Wy Y oEEERAZEKE) OF 1 EEHE
pa (t) OBEHGER, T, B2 EHE po(t) COLDOFMHE LT, HLEEKa L LD
W2 () pn(t) = 1= (A=A )t+0(#9), £ L 0, MBS N B, 72751, Ap, Ay i Schrodinger
VRAZEHOEL, E2BAETHS. 72, NFA—F tid, t 1 HF1O0RE Y LM
HEER$TAAEVEOESHBEREERL TVAE, Hy Y OBEXERAE K 0% 1 BEE
p1 () DEHEHAR S 500 &) pE, MIST BMETNFEDO S v Y ORTFHEENCHERF S
LWE)PITHhPDLoTNEDTIDL ) ZFHMERIKEEELDOTH A, (1) TRA-—HE -
EEOBELCHERORDIREBTIRENDIEHEZRHTTH 5.

HMEERIE, FRE— (BEK) Lk, 2RTEFLO O(N) R ¥V ROEHEFEK
HAFIBWT, 2 SHBBEROBEMIEEYL. SIREN < cNlogN OFEHTRLZ.
THIIRER B<eN IZBWT, Y TAZEPFHONTWLDEHELE-DIDTHA.

(4) BREE (REILAHE) 3FEE (BEKR) &3, BEEHO2RTY 2L —741
YH—ERBIIHLT, 2O00RBNRHES LG EELILEDTNT )T - K- 258
T EEIREOBIEEIC L o THRT 5B RS LML DITo 7.

HEEZ (BA¥HE) I, 3XxdETEIcicamohtnizialb—74 v H—1k
AZEOEEBERENF P(1<p<oo) ZERICBVTIERIIRAEI L%, 1RkTHBVII
2ARTOHECER L WX 1) T/, HEIBOBMARBLHT > Vvl E b

10



Yalb—74 v H =KD Floquet fEENDANRY P SHEMTERICR A EERR LT
FX[4). B, BEHY 2L =741 v - FRROERBOERES TDS5 2 T VIETN
TOBMIIAWT 22 L D/NSLRBEICBLTEETH S &, AR FOENIIOW
THTRTOFLBBERIIBVTHLIENSAAHIEERLE G 3). AHNEST
D—REEL Y KRELBEOEFBREIRXERFH BV TEETLREFANSLITVETSI
EERL: GaX [5]). ®, COMETHNLIDIIADRT ¥V V(z) ik (1) T
EBLIERF YV VOEB LR LTS, $72, Schrodinger EAZRICEL THE
KEDHBEIAERFRTH o .

- /NEMEIZ, Pavel Exner (Czech Academy of Science) R U/ EE (BILAHE) it
2, TANVEREOEBIITTLEENVIEFREBIZOVWTHRELBAXZEWV . 72,
BENESE (BILAHE) L#i12, FEREB LOEFHHEOKFENMELEL LT, 2XRTHS
FOAE Y 1/2 OMEHFOEEREC OV THE LR HEFETHS.

BEBRIEHE uKEE) L#1C, HE0H 57 4 F - T 5P O0BBRER
T AR BITo 7.

FEEKENI D FERY - BEBITHEBAY> S, BHTERIERETOBALS, 1) D
zex $8— b+ L7z, AREFAW, MREBBIZENEFNER S L IERE RS FEX LA
5 EH,IT, (1), (2) ODMEDOFHEKEME B THREFTH 5. BTOHIX Lie-Trotter A
BHEEURM S FRERADICHD S 5%, HREMSIIIERE YRR FEROFEFE
Cauchy B DOIEBEIEIZ DOV TORFFE D IT - 72,

BEDEH1T, KFREIHLBOBER T LT TE 2L LI, BIZSZOHF LVHRED
BHFELHBONI-LHICEDNRS.

fBHIE, L2 —%2F57:00A%5F, ZREFETHERREOERZEDT:
DIz, EAERE - FHEZIEORNOZHAHPIT 4, DEERICFOELEEIH 5.
B, —Hi, P11 1E7 A8EO Y 7V T X117 International Conference on
Feynman Integrals and Related Topics 2*5BFELX =), RUFFERED Feynman R
B PDLABEIIODVTERTA7:0, AHEEL L —HIF— FEZITTHELL.
1226815825 1 v FENEEEELX, 77 AD<Vt2AL 20D CNRS D
WHEEx ¥ —D V. Zagrebnov Hig & F O v ¥ —BARICOWTEHET 5720, TR
BHhrOD—8YR—PCRELA., F/o, —#iE, FXR12F7-8AESEEOT Y
FUyCchRfESh-% 1 SNEREEYEFERE (MNO) ILBITARAY -ty va R
D120, RY, FAVDr I R85 —VTHRESN-EEEE 2000 £RHESHER]
CBITABHFREDO-D, KFREL LY K- F 22T TERLE. Z0200%#
DFE[%IZ, Hubert Kalf 3 & DFHED/-D, I 2 AV KRESFML, /2, 7710
FxaRETH T I —BEWEFEHNEFT D Pavel Exner IR 2 SR LRI F OMEIZD
WTEHEDfTo 7. BB, FR1I2F1 2R/ Y FOTT7CRESNAT -2V av T
[Pab—=F4 Y H—EREDARY MV - HAXRY MVER] KBITABHFREOLD,
ARFEEDI S - R— ME2ZITTHERELA. B, 70722 ay 7 TiE, vV
DEXEHZICE L TERIOMLFEL L7 Bernard Helffer #i% (V¥ K, 77V R) &
FHEOBFENHMEOTAR TES % Barry Simon 3% (H ) 7+ V7L K, TAY
H) LEETAIENTERIE, T2, —EBOLROAE L RENIZL Db o 72 Erik

11



Balslev #i% (A — V7 AK, 7¥<—7), Jean-Michel Combes #¥% (Toulon, 77 ~ X)
CHLLBEVOREOHEICOWTET I LN TELILIEIZENTH - 7.

FIIHTRMARE—EIE, ABTZRRE, B, Yalb—F1 v F—EEE, 745y 7
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