uNtvERslTy oF MALAYA LIBRARY

.

r.1

r

i

l{ o l"

r t. fl

STRUCTURTS OT

I

TIRTNTiABLI

MANTFOLDS

by

TU YONG

;!ilirjiirlrtiltttltitllltltltl
7 3 it
5

ocu |

I

6

ENG

I

l0

t? !3
luuwnRstry oF fr{ALAVA LIBRARY . H I c R (} r.' r r, r.r
'g
rgt sL ff,'oa, orr @r u6 s &, @ 0B eo @
I

A dissertation submitted

to the

Faculty of Sclence of the

Universit.' of Malaya, Kuala Lumpur

in fulfilment of fhe requirements
for the degree of
Master of Sclence
1

990

il

14

tS

d

f,d

**o

ACKNOHL}"IX;HHT:N]*

1

**u.ri,ici

l

ike l*

t:iII-:!-i.i::jl;

ilr-'l"an Sin Leng fr:r hig

rly lir,,;y'LJ-elt i_|r;rnks t,o my supelvisor,

inv;rl.iratrJ.el

advice anel guidance, r+ittrout

wlrir'lr this: ciis:;cr trit ion w.ulrl l)('v(.'r lre completccl.

My sinq:*re thanks il1*;* Lc Dr. Kon song How, for his kind

ilssistance ancl ilr'. Ng lloon Yian 1'or being the acting supervisor
while Ilr. Ian Sin Leng was on sabtraLical leave.

I r*ould l ike to expre$s my sincere thanks to prof . cheng,
Head of Mathematics Department for al lowing me to use the
facilities

needed.

I an also grateful to

my parents and beloved

wife for Lheir

love and support.

LastIy, my heartf et t appreciati.on to Miss Ng for her
assist.ance in typing the dissertation.

CONTTNI"S

A CK N O1"]1,

EI]I] EM]:N

i

]'S

INTRODUCTiON

C}{APTffl

1

D[:FIN I TIOIi$ AND }:'HLII"iMINAI{INS

.

iable

1{

r.t.

Dif ferent

4ft

Construction of manifolds

{-

Examples

CHAPTNR 2.

CHAPTER

l.l1

milnif'o1cis

of m;lnifolds

1

1

6
7

G*STRUCTURES

T4

2.1.

Basic definitions

L4

2.2.

Exampies

2.3

T'ransition functions of certain manifolds

25

3.

f-STRUCTURES AND RELATED STRUCTURES

45

3. 1.

Deflnitlons and prellninary results

47

3.2.

Riemannian metric on f-manifold

50

3.3.

Integrability conditi"on of f-structure

53

3. 4.

Globally framed f-structure

54

3.5"

(f, k) structures

55

3. 6.

bi-f structure

59

ALHOST COTANGENT STRUCTURES

64

Almost cotangenL manifold

65

Almost l"angenl structure

76

"

CHAPTER 4.

4.

1

4. 2.
BIBLIOGITAPi{Y

qf

G-sLruct"ures

2A

80

INTRODUCTION

Tl:is dissertat.ion ccnslsts ol" f'our ch;rpters. Chapter t
introduces the basic concept which will be used j.n the lat"er part

o{- thc dissertat, ion.

Chatr:ter" ';L i s

dcvoted to the study of

G-str*ucture$. Chnpt.er 3 is on the f*structure and lts related
st

ructures.

AlmosL tangent str"uctures and almost cotangent

str-uctures are diseussed in Chapter 4.

In this dissertation, the manifolds are
paracompact and

differentiable.

assumed

to be real,

It is well known that sueh a

manifold admits a metric. Hence, it has an underlying Riemannian
strucLure.

A result on the integrability of a G-structure is as foLlows:

A G-structure ls integrable if

and only if

permissible n-frame

on each open set Uo of

{,r1, . . .,vn}

there exists

a

a

coordinate covering {(Uo,x1, . . .,xn )) such that if c...
IJ determined
6c.
n
6c,_ .
A
or
then we have
= a;f tor all 1, J and k.
"rJrJ,

*

#

;!,

l.le studled a.lso an integrable almost complex

structurr on 52.

Furtherrnore, based on a set of transi.tion funclions on nP2t-1,
conclude that RPZn-1

we

i. orientable.

lre discussed the concept of f -structures,
globally franed f-structures, (f,k) structures and bi-f
structures. These structures are defined by certain (1,1) tensor
In Chapter

flelds.

3,

In this chapter, tfre relations

G-sfructures are

a bi-f structure.

di-sct"'ssed.

It is

among these

shown

structures and

that szp+1 * sZq*t

admits

Almr:st" tangenL str-ucture ancl almost cotangent

structures are

discussed in Chaprter 4" We studied the basic properties of these

structures.

Based

ts an almost cotangent structure and an
alrnost compl.ex st.ruct"ure. similarly, t.he almost cotangent
ttrngent

manif

oId

cn the G-structure, we showed that the almost

st.r.ucture gives

aclmi

rise to an almost tangent structure and an almost

complex structure.

