Further Examples.

3. RP"=Real Projective space.
RP"=R"*! — {0}/ ~ , where z ~ Az, A € R\{0}.

[x] =equivalence class of © = (z1,- - -, £ 11), denoted by [zq : -« - : xp 1]
99} Zro] A" RP™o] thaf coordinate chartS th-2 3} Zro] Ft}.
U ={[z1:- 1 xpp1] € RP" |2; # 0} and ¢; : U; — R* by

¢([$1 D xn+1]) = (%7 %7 ) %7 ) :1:,;_:_1) (Oﬂ 7]/\-1 A= H‘“H = ‘E\E‘O]E})
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¢i(U;NU;) ={(ar, -+ an) €R" [a; 1 #0}:=V,

¢;(U;NU;) ={(a1," - a,) € R"| a; # 0} := W and

(¢z % ¢;1)(a1; ";an) = ¢z‘([a1 N an]) = (%7 " Z_z’ B a%-: B Z_ZL) W=V,
19 (¢io¢; ') rational mapo] B & € ofUj g} C¥ 74X = HTh ¢j0¢; o
ol Al = wpRE7FA] o] a2 whekA] C-related = o Utk
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A U;7F RP™ 9| A open©] 1, ¢; 7} homeomorphism 9 & X of of lt}. U; 7}
RP" | A open©] &t A2 quotient topology & ©] 83| A openP = & &+
A1 ¢; 7} homeomorphism o] 2h= A% g A B Y 4 St RP" 9] topology S
quotient topologyE 2 X ¢t11 T3 ZHo] weak topology S AF-&3}o] A 9
St E 2 A3E 4=t



Note. In this example, the topology of RP™ is given by the quotient topology
and also can be viewed as a weak(or coherent) topology as follows :

Let X = U X,, and X, be a topological space, Va.

Assume

(1) BE o,p s X, N Xz topology: X,2] subspace® R} X329
subspace®Z X 4 topology 7} Z+T}.

(2)Xa N Xp is open in X, and in X3, Vo, B.

Let T={AC X | AN X, is open in X, , Va}, then T is a unique topology
of X, called weak(or coherent) topology, such that

(a) original topology of X,=subspace topology of X, in X with respect to 7.
(b) X, is open in X.
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4. CP"=Complex projective space.

o3 oA R tjAl CE 21 HAr}. 22 =HozZ CP" JA] nx¢Y complex
analytic manifold 7} = 31 w2bA] o)== 2n x4 real smooth manifold 7} # T}
quaternion Hol| tha] A = u}z7}x] o]t} (HP" &= 4n 2k o] Ht})

5. An open subset of a smooth manifold is a smooth manifold.
manifold M3} atlas F = {(U,, qﬁa)}oﬂ t3l MojA] openel No] 9t} ‘8]-11-.
ol w Fy :={(Us NN, dolv.nn)} < N°1 | smooth structureS Z=t}. of| &
Gl(n,R) = {A € M(n,R)|detA # 0} = smooth structures 7}3 manlfoldi
HE=d o] W Gl(n,R)& RY = M(n,R)2] open subset 22 A H = Zlo|T}

6. A covering of a manifold is a manifold.

M-& manifoldgtal 8t M-S M9 coveringo| e}l $x. 18, z+ 7§ €
Mol 3l evenly cover® = coordinate chart U7} &) 3gttt. o] IIH T €
“Haz)ell ois] ULt poll €8] homeomorphic 3+ 2% U C p’l(U)% 1



|UE smooth chart& 3 #t}. o5 &9 covering p: S* — RP"* S A}
Z+st 4= Qlth o] u] dolA = S*AFY] smooth structure2} 2 sectiono A A
Ad srnooth structure® W 3l Kb (AR o] &2 Zt})

7. M,N are smooth manifolds= M x N is a smooth structure.
M) atlas {(Uy, ¢a)} & N2 atlas {(Vs, vp)}oll Thall {(Uy x Vi, da X ¥5)}
M x N9 atlas7} Ht}. (OE”?}E,EE f: X =Y, g: X =Y 9
f><g XxY =2 X'xY' & (fxg)(z,y) = (flz ),9( )= Aottt
Hol7] Al WA (U, x Vs, ¢a x Pg)E oFel LR AH At

N

2 rr

N
~ Z

Vi [N \
P ¢/ 7 M
~N ’
L UO( Uo(

~

Yans

~

T~

4

~
3

95} P11 S] H0 = Q0] EThE chart (U, b, (V) 7F SAEFD

7} A 54, (¢ax¢ﬂ) (¢a'><7,/),3')71 L2 b, od)a, X@/}goz/) J,]_ Zr31 Z+zZFo] C® o]
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