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B @S HE e L EE LR WRRERE S 2 BEGETOERLE 5 2, BIOFEZ1T.
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FERERIZBEWT, CTAFY U, BTV rF o570 =N EEZHIERH L. TNo50F
ETHONIEEDI SIRLAERNET S I L 2ikAD, RARERYRHS ([8], [9) . RIFFEOHM
&, BT T 2 EEONHNRF O FEEAEBERTHI 2 THE. BEL LT, AWTR-oTWIR
K[ERET HMEEZHELT S, LWIILHANEZONS. AHRCTIE, KD CT AF ¥ > OS]
ZHHKAE T 2 HiGE UTHRZ, INNDOREZRA D 2EBEIZDWTEE L.

2 BRI Morse BEEUCE T 5 5c1THFR

[5] 125 W T Henry-Kevin—Neza 13, B Morse HilEiiZ 51 % birth-death %2 & X5 Z &12& - T,
IRFHMKAE T D B fEIT D FEREZE R Uz, ZORITHRIZ DO WTHIAT 5. B Morse Bl & 13
Forman[1] (Z & > THA T N7z CW EKIZHF 5 Morse Bl TH 5. (Morse HERIZDOWTIE, [6] %
SII N7\, BB Morse HilFi %, Morse HER TTHON T WA R OHERITET 55 %, CW
BRZD cel IZH LTS DTHD. £7, B Morse O EHR 2R RS. M % EAIZRAER CW
kLT 5. ERIZR CW kL E, BEGEPETHDIAAL LR S>TWS XS CW H#EKDZ LT
H5B. pe NU{0}IZHLT, pcell Z o &FEHEL. 72, M D pcell BIKDESZ CP(M) £ RLT
5. x5z oM) = |J cr(m) T 5.
peNU{0}

% 1 (Forman IC & 2 B8 Morse B#, [1]) f: C(M) — R 2@k Morse ¥ TH % L 1%, T

D aP € O(M) IZRHUTRDZDDEMAENK DI L 2T 5.

o #{BP >alf(B) < fla)} <1
o #{pP71 <alf(y) = fla)} <1
272U, B>alk, 9(B) D azGLREZ WV, 9(B) I cell B DEEGHDOBET 5.

ZDEHEIL, cll DAEGHEBRLYDHZ &, fOMHIZ, TOUEIIH L TEE L ZRERHFHEIMTH VD,
T D TRHRWGE, PRERFEN TR VERIIN T S HEBUCHFIZ 525, W5 Z e 2RKT 5.

% 2 ([1]) M 2 EZER CWHIR, f:C(M)— R ZH#E Morse BdEtE 35, of € C(M) H*
critical TH B L 1%, RD 2 DDMWEEDL D SLORE NS,

o #{B* > alf(B) < fla)} =0
o #{7"7! <alf(v) = f(@)} =0

critical T2\ C(M) DIudD Z & % reqular £ ITS.
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critical cell &, regular cell iZ@% D Morse BERimiZEi41 5 critical point & regular point 2% V2
Wi L TWad. Morse B & FHWTEZHRIKZELR T 5 & &, critical point % #8 2 5 & 4 FIFHELD
2L, I TRWEEX, MoRMEOZE X1 o7z, B Morse BiFRIZBEWTEH, ZDZ &
MBI, THRIRD LS icEMEE S,

EI 3 (Forman, [1]) M Z ERIZRER CWHEIK, f:C(M)— R 2 Morse Bt 5. M
(&, cell DIEELDS, #{critical cells} THB & 57 CWHEEK M IZHHMAE N —[FAETH 5.

FERAAIRI, f DIED KNG cell DEEBHRDFELL TWB & WS BEFRT cell 725 %2 X712 L T cancell
FTBRZETM %2185, W5 HEDTHD. ZOEMIZE 5T, critical cell DA WEERR Morse B
WEH225Z8T, cell DIEBZERKS T Z 2224 n 5. ZOHRFER, HEMRITICEVNTEHENLS CW
BARDOFEO Y -DHBEEE2BRTH2HNTHWSNT 72, Mz £ HER Morse #iGRIZ 1, Fkx 7
IS T WS, ([3])

RIZEEFL S D birth-death (2 D WTEHIHT 5. ZARMARIZN 9 5 Morse HERIZ B \WT, A A D birth-
death &1&, f(z,t) =23 +tx Dt <0 DFEITHFIEL T 2 DDEHREN, t=01TBVTEORD,
t>0ICBVWTHET S, LB IOHEDOB{2HEY. ZOBKDT Iy —Lnsd k512, Bk
Morse BIBDBEIZN U THESE /LD birth-death BWEFR I NS, FELVWERIX, [B] z2RI iz,
Bl IZDWT DT 5. 1> 7y ML, ARBEEROEREDHETHS.

1) 5ALNEEREE 20, Ky FEiicZHmT 3.

2) EEDE%E [0,1]? \ZE £ % H 5 cubical complex @ 0-cell EOBBDIEE AT, TDMDIRE
T U T O-cell IZRHUTEBEEZ 5.

3) D% 1-cell & 2-cell IZHEIRT 5 Z £12& > T, % cubical complex EOEEEL Morse B
BOEEMRS. O, B Morse I Z 155 721Z [4] X [7] 125 1T B #E# Morse BIEUE 1
KTAHT7NVITYRALZHNTWS, ARFEL & Z A1, #EYIZEREZ reduce T 5.

4) critical cell ® birth-death 28532 Z 212 &V, HHEDORODBLY OEHRET Y b7 v b
LLTHE5.

ZDHEO—DDRE R, 77 b7y PBALINZE X /-8B Morse BIBUZKIFEL TW5B Z
ETHB. T2, 0, 1, 2-cel DEHREZETHVWTWVWBEDTHEDS T — 2 HZ 0.,

3 MR LIRE

AREETIE, B Morse BIEZ FHVW R, IGEHRTE S 2 R OMEN HikE —DEBAT S, ZOA Yy
M, FEREER Morse BABUZHKEL W Z &, IO T—XDHIETE S22 Th5. M, 0D
F—RFE/ /0L, ZTRITILIZTE., 17y bTF—RE2HEIRET S EE, B1E2BW:
W g cZ ZBEET D, IROMTEHEZSND 2Rt CW Bk My #5 2 5.
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O-cell ik, MEADEHLH &L, l-cell ik, NUAEDOENETND 4302 T 5. 2-cell iZ/NUATEH
Y¥ 5. ZNEND 2cell D ICHLTHEDE 312 (a(D), b(D)) € {0, ..., ma} x {0, ..., ma} RS
525, AREGHOT—Z2oHEGEZE/ 70, Ry MEifIzTsZ2ick-T, B

[i:C*(My) = Z,ie€{l,...,n}

WEED. Zhld, & 2-cell ITHLTEEZRIEBTHS. C*(My) DI S 2 MR ~f 2K
DESIZEDS.

E&E 4 ABcC?*(My) &55. A~ BTHBLIE, 5, Dy,..., Dy € f7 (a) BFIELT,
la(D;) — a(Di-1)| + [b(D;) — b(D;—1)| < 1
N ARVASLISE 2RSS N

INRAERERE R B, f Y (a)) ~i={DL..., D)} £ KFLT B, DF 2b1E, EGOTOMNa DI
LUTRMT 5. Lo THIBDODRMNY 2B DITIRD & 5 RBRME 2 EHT 5.

T 5 DF L DY, BEAoTWD, &, D, €DF, Dy €Dty BEFELT,
a(D;) — a(Di1)] + [b(Di) — b(Dig1)| <1

PRI T B L EEHKRT S,

ERIZEAHE A WRRS, BNEHET 5.

1) HigoE /271, KNy MET 5.

HGEOHREE XY, £/20 - Fy MOV 7 FOHEBIZIRTH 5.

o CT AF ¥ VD4 :
Wikimedia Commons (https://commons.wikimedia.org/wiki/Main_Page) (Z&1F %, Com-
puted tomography of human brain - large.png| & W3 HHEID 7 71 L.
( URL : https://commons.wikimedia.org/wiki/File:Computed_tomography_of_human _brain -
Jlarge.png)?

e E/271 - Fv MK¥ 5V 7 : https://gifmagazine.net/converters/teigashitsu

B3ZDH A MIBWTIROE#AD %: This file is made available under the Creative Commons CCO 1.0 Universal
Public Domain Dedication.The person who associated a work with this deed has dedicated the work to the public
domain by waiving all of their rights to the work worldwide under copyright law, including all related and neighboring
rights, to the extent allowed by law. You can copy, modify, distribute and perform the work, even for commercial
purposes, all without asking permission.
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ZOFITIE, mi=ma=24, n=5Thbd. £/, BIFERZIIFLT2aLH1%RL, L —
CERDOATHS. a ZEALTS.

2) MK T EEEAERDD. CT AF v Y OMEKIIEET, 5MWHDBN, TDH>5, FTHOD
HAET 5 2 DOMANICEH U CHERITY. TRICBWAHITIE, f'(a)/ ~L D%, 9 siES,
fyt(a)) ~2 310 EG LR > T V5.

24 %24, 288, 2=
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TNT A U HRIROBIED DAY ZRIET S, X 51T (2-cell) DEMEFHIZH LT, FORIEHE
DIELEZET I LIZE D, TORORESHRISND. LTz, Ny Flvank Hy(Up, o Di, Z)
EHETAILIZEST, TOR (D) HED &S IZHEMR b RO Y — %2/ >TWE 0D
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PLE, FHEBRSL, FTxDHEE, BEE Morse B%Z, additional 727 — X IZKIEE T, X 51T
2-cell EOBEBDOAZANTHAINS., SHBOMPEL LT, ERICERZEGT — X 25 BIZ,
BcDHEL B DFHEIZEITLHEKNH 5.
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