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Homotopy Equivalent and the Homotopy
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Let M be a simply connected closed smooth m-manifold satisfying the following
hypotheses:

(H1) Hy(M)=0except fori=0,p,g, m=p+q (0<p<yq),
(H2) The tangent bundle of M is trivial on its p-skeleton.

Here the second hypothesis is satisfied if p = 3,5,6,7 (mod 8) or if M is a =-
manifold. Such manifolds as M are called (p, ¢)-primary in [3]. A p-sphere bundle
over the g-sphere and a connected sum of such bundles are (p, g)-primary. There also

exist (p,q)-primary manifolds which are essentially different from such connected
sums.

In this paper, for (p,q) = (n—1,n+1) (n > 4) and (p,q) = (n—2,n+1) (n > 6), we
show that two (p, ¢)-primary manifolds which are (tangentially) homotopy equivalent
are homeomorphic and diffeomorphic modulo homotopy spheres in almost all cases

(cf.[4]). Furthermore we completely classify (p, g)-primary manifolds up to homotopy
equivalence for the above two cases (cf.[5]).
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(H1) H{(M)=0,77ZLi=0,p,q, m=p+q (0 <p<q) 2K<.
(H2) M OEFRIL p-BBR ETERHTHS.

SfE (H2) 12 p = 3,5,6,7 (mod8) ThoLE, k7 M B r-BHBETHSB L &1, BICRY
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BHIHTB/LNS (FE PE—RE L OEETEBRL). 59 LD SP K, B LU OEEFUL

__.5_




(p,q)-primary T®H 5. 7z, 57 LD 5P WOEKERME LTIERT I L DTERV (p, ¢)-primary
SRELFEET 5.

TORXTH, (bg=Mn-1n+1)(n>4), ¢ (pg)=n-2,n+1) (n>6) THIHRE
I, IEEAED n 2R LT, () &F ' —FHER (p, ¢)-primary S#EITHE b & —HREDOE
WEBRWTHMSEMETHSZ L 2R LA, £ LTHERIZ, (p,q)-primary SEEDNELZKRE F
E—aBES R

mRTEFRE M, M TR LT, FREMC—FEER M > M BEFEELT, ER M B
F(r M) CRERETH S, T72bb, bBKRT k DBEBEE 128 LT, rMoet 28 f*(r M) dek
KEEE 2D EE, M I M CEFREIMN—RFETHILVI. m RKTFE ME—REOL
KIGERERMEZEEE LTHERL, TOHE 0, ¢&RT. FLT,AE FC—KE ™ BdhHo
T, M 2ERER M#S CHMIBEHETHD L E, M T M Zmod ©,, THHARHETHD L
9. mod ©,, CHMAFHEARLIIFETHD.

BBE M ICHLT, HbAKRTE OHAR & BIFEEL T, M ok BERARERBLE, M
3 r-SRETHB LV, RE ME—KREIX - EHRETHD. £, 200 m-BRENFE
b —FMER b, BRE FE—RETH 5.

m+ 1 WITTAKR D™ T ¢- kTN Y BV DI x DPY % | BT TR O B8k E%:
N R LIRS, £ 02K E H (m+ 1,k,q) EET. > RAKOMS FABSEIT Wall 6] 1o
LoTHONATWD.

(p, q)-primay Z#kfE M I LT, " FAEW e H(p+q+ 1,k q) &FE ME—IRE T
RIEELT, M = OWHE BT B LBHONTNS, ZOZLhb M OFE b —RE
BHEL L TOBMSEHEE Y RUVEOBSFRE L BAERICBRETIZ LBan5. £LT,
Ishimoto[3] IZ & »T M DFE PE—HEEBIFE LN TS, THHDOKREANT, M O
mod ©,, COMSFEAEEL FE FE—HEOBREALNITHIZLITLY, ROEBZHL
(Kobayakawa [4]).

FEL (pg)=(n-1,n+1) (n>5) L&, M M &EE H1), (H2) ¥k T HER
o RITEBEEELTH. ZD L X, RBEKRY ILD.
() n=37 (mod8) D&&, M, M NEFREM—RERLE, M, M ¥
mod ©,, THHFHETHD.

() n=8 EliEn=24,56 (mod8) O, M, M HBKE F—FHER &IF,
M, M’ i¥ mod ©,, THIEHETHS.



(iii) n=0,1 (mod8) D& &, M, M' ¥ r-ZHETHE P —RERLITM,M
¥ mod ©,, THLRHETHS.

EE2 (pg)=Mn-2,n+1)(n>6) DL, M, M' Z{KE (H1), (H2) &7+ BER
(2n—1) RESFKELTH. 0L & RBKY L.

(i) n=3,7 (mod8) M&&, M, M' BEHRE b "—FMER 51F, M, M' 1% mod
Oon—1 THRFEHETH 3.

(i) n=0,2,4,5,6 (mod8) M&&, M, M MH%E LY —FERLIT, M, M’ iZ
mod @2",_1 "C“ﬂﬁ[ﬁ*ﬁ’(‘&;é

(i) n=1 (mod 8) W& &, M, M' B r-BHETHE b —FMERLIE M, M X
mod egn_l T%&%ﬁ*ﬁf&)é

#¥iZ, Ishimoto[l] DR ERE AV 2 L Kk2E 5.

EE3. n>5&T5. M, M % (n-2)-8f 2n KESBEL L, (n— 1)-KEhED o
BAR LN ERERNLOLT S, S5IC M, M OBEHES (n—1)-BHETERTHS
EEB. IOLE KRB Lo,

() n=8%7iEn=3,47 (mod8) D&%, M, M' FEHE b —FIEA b,
M, M’ IX mod ©,, THLFRMETH5.

(i) n=2,5,6 (mod8) M&&, M, M' B&KE " —RERSIE, M, M' i mod
O THAFEHETH B.

(iii) n=0,1 (mod 8) D& X, M, M' B r-ZHRETHE b "—FIER 51, M, M’
¥ mod Oy, THHFHETHS.

El EOEENL, RIZIZFLALHLNTHS.

Fd MM % ER 1, E7RER 2, $IEHE 3 OSRELTE. £ERO (1), (i),
(iii) KB 2 n iIZH LT, ROIEHRFAETHD. 22 Tm i M, M OKRxT, M, M' ix
({li) D& XX 7-BRETH D LT 5.

(a) M, M' iZ#% b C—FIE, (i) O & & iLERE b O— L.

(b) M, M’ IZRAETH 5.



(c) M, M' iX mod ©,, THHRMETHS.

BE n=37 (mod8) ®&&, BKRE M, M' PEFE I —RETHLI DD
BE+o&EiE, AENC—RESS f: M — M BHFEL, t K Pontrjagin B|iZx L T,
peM) = fp (M) (dt=n+1t>1) £HETILTHE. TLT, I0LE M, M iZRHET
HY, mod O, THLFHETLHD.

(p,g) = (n—1,n+1) (n>4),F¥E (p,q) =(n—-2,n+1) (n > 6) THLT, m KT
(p,q)-primary S8tk M 2E25. T0O M ZHLT, type LFHIN D KT b E—FERZER
FTARIENTED. ZDtypeid 52050, LMo T ML, ETKRD 5o¢:j<% HEEND.

Type 0, Type I, Type (0+I), Type II, Type (0+1I).

BHID 300 type DEHAEEIL ¢-BRE LD pIREROEFEME LTHREN, EDOFE b5
113 TIo& 5TV B (Ishimoto[2, 11T, Yoshida-Ishimoto[7]. % LT, type Il & type (0+1I) @
BT, SEEIRE LOREROBEE L LTRTILEHTERY. ZOBRITOVTER
L, T TIita bR e Abe T, ROKR %27 (Kobayakawa-Ishimoto[5]).

EHE 5. (p,g) = (n-1,n+1) (n>8) I LT, KE (H1), (H2) W/ § BEERE 2n KT
ZEEEDOFRE FE—EIE, BFOLTRITICELTEAR 8 2F2. £LTn >4 ICx LTEK
EORE NE—DEETRTEEZLEFHILHBTED.

EHE 6. (pg) = (n—2,n+1) (n>9) X LT ARE (H), (H2) ZWle T HERE (2n - 1)
KFEEEEDFRE FE—HEIIEO L TRTICELTEAB 8 2FD. £LTn>6 C/H LTS
BEDKRE PE—DEZTRATEE LTI LR TES.
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