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We derive the first and second variation formulas for P-harmonic maps
between Finsler manifolds, and we prove that there is no nondegenerate
stable P-harmonic map between a Riemannian unit sphere S” for n > P > 2
and any compact Finsler manifold.

1. Introduction

Let M be an n-dimensional smooth manifold, and let 7 : T M — M be the natural
projection from the tangent bundle. Let (x, Y) be a point of TM with x € M and
Y € T, M, and let (x', Y') be the local coordinates on TM with ¥ = Yia/axi. A
Finsler metric on M is a function F : TM — [0, +o00) satisfying the following
properties.

(i) Regularity: F(x, Y) is smooth in T M\0.
(i1) Positive homogeneity: F(x,AY) =AF(x,Y) for A > 0.

(iii) Strong convexity: the fundamental quadratic form g = g;;(x, Y Ydx' @ dx’ is
positive definite.

Let¢p: M — Mbea nondegenerate (that is, ker(d¢) = &) smooth map between
Finsler manifolds. Harmonic maps between Finsler manifolds are defined as the
critical points of energy functionals. They are important in both classical and mod-
ern differential geometry. The first and second variation formulas of nondegenerate
harmonic maps between Finsler manifolds were given in [He and Shen 2005; Shen
and Zhang 2004]. As for stability of harmonic maps between Finsler manifolds, Q.
He and Y. B. Shen [2005] proved that there is no nondegenerate stable harmonic
map between a Riemannian unit sphere S" for n > 2 and any compact Finsler
manifold.

In this paper, we are concerned with a P-harmonic map between Finsler man-
ifolds that is a natural generalization of a harmonic map. We derive the first and
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second variation formulas for P-harmonic maps between Finsler manifolds, and
we prove the following:

Main Theorem. There is no nondegenerate stable P-harmonic map between a
Riemannian unit sphere S" for n > P > 2 and any compact Finsler manifold.

2. Preliminaries
We shall use the following convention of index ranges unless otherwise stated:
1<i,j,...<n; 1<oa,B,...<m; 1<a,b,...<n-—1.

Let (M, F) be an n-dimensional Finsler manifold. F' inherits the Hilbert form
and Cartan tensor as follows:
n d l
@ aY’
i j k . 98ij
A=Aijkdx QKdx’ @dx", WlthA,'jk= m

It is well known that there exists a unique Chern connection V on 7*7T M with
V93/0x' = w!3/9x/ and ] =T}, dx* satisfying

sYk

(2-1) dgl] gzkw _gjka) —2Az]k F

where §Y' = dY' + N;dxj, Nj. = yj‘kak — (I/F)A’k)/gYsYt and )/ ;. are the
formal Christoffel symbols of the second kind for g;;.

On the other hand, by [Bao et al. 2000], Ve, = (8Y*/F)(3/9x%), where ¢, =
(Y'/F)(3/0x"), so (2-1) is equivalent to

(2-2) X(U,V)=(VxU,V)+ (U, VxV)+2CU, V, Vx(Fe,)),

where Aijk = FC,'jk and X, U,V € F(]T*TM).
The curvature 2-forms of the Chern connection V are

(2-3) o, — o Ao = Q) = JR,dx* ndx' + £ Pl dx* ASY.
Similarly, (2-3) is equivalent to
(2-4) QL(U, V) =R\(U,V)+ P{(U, Vve,) — Pj(V, Vyey),

where U,V e I'(n*T M), R; = R;kldxk ®dx', and P} = P]’fkldxk Rdx!.

Take a g-orthonormal frame {e; = ulj (3/9x7)} with e, = (Y'/F)(3/dx") for
each fiber of 7*T M, and let {w'} be its dual coframe. The collection {o', @'}
forms an orthonormal basis for 7* (T M\ {0}) with respect to the Sasaki-type metric
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gijdx' ®dx/ + g;;8Y' ® §Y/. The pullback of the Sasaki metric from 7 M\{0} to
SM is a Riemannian metric
(2-5) Z=gijdx' ®dx! + 80! @ wl.

We quote several lemmas:

Lemma 2.1 [He and Shen 2005]. For ¢ = y;0' € T'(w*T*M), we have
divg ¥ = Z Vi + Z YaPopa = (Ve + Z Va Pobas
i a,b a,b

where “|” denotes the horizontal covariant differential with respect to the Chern
connection and e =u; 1(8/8x7) = u; 1((8/dx7) — Nk(a/aYk)) denotes the horizon-
tal part of e;.

For any fixed x e M, S;M ={Y € TM | F(Y) = 1} has a natural Riemannian

metric

(2-6) 7= Z 0°®6%,  where 0" = o

nisM

Lemma 2.2 [He and Shen 2005]. Let(M, F) be a Finsler manifold. Then any
function f on the sphere bundle SM satisfies

2-7) / S (F? f)yiyiQdr =2n fQdr.
M SxM
where
(F>hyiys = 50505 (F ),
Y= Gyi yi ¢

Q =det(g;;/F),
dv =Y, (=D7Yidy' A ... AdYI A AdY.
Lemma 2.3 [He and Shen 2005]. For ¢ = v;dY’,
dive, ¥ = F2vg” (Yi)ys — (n = 2wy Y',  where v = /det(g;)).
3. The first variation formula

Let ¢ : M" — M™ be a nondegenerate smooth map. The P-energy density of ¢ is
the function ep(¢p) : SM — R defined by

G ep@@. V) =Sldgl” = (g7 (x. V)¢ 9] gup(E. 1))

where d¢p(3/0x') = $29/0%* and Y = Y*3/9x% = Y2 d/9x“.
We define the P-energy functional Ep(¢) by

(3-2) Ep(9) = f er(@)dVsu,
SM

n 1
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where dVgy = Qdt Adx, dx =dx" A--- Adx", and C,_; denotes the volume
of the unit Euclidean sphere S

Let V be the pullback Chern connection on 7 * (¢! TM) and € be the curvature
form of the pullback connection V. We have from (2-2),(2-4),and d¢p(Fe,) = Fe,,
two lemmas:

Lemma 3.1. X(doU,d¢V) is equal to
(Vx(dpU),dpV) + (dpU, Vx(dV)) +2C(ddpU, dpV, Vx(ddFey,)).
Lemma 3.2. §~2°‘(d¢U d¢V) is equal to
R"(d¢>U d¢V)+ P p(doU, Vydge,) — —P%(d¢V Vudgey).

We call ¢ a P-harmonic map if it is a critical point of the P-energy functional.
Let ¢, be a smooth variation of ¢ with ¢9 = ¢ and ¢, |5 = d|am. {¢;} induces a
vector field V along ¢ by

y_ 001

0
_.a
ot =V

=0 0x«

and V|8M:0'
Lemma33. Y / (|d¢|P_2%(d¢ek,d¢)ek))er is equal to
k SxM

[ (vlaoi™ 3 tave, dgen) ~ 26 idolf 2 s

X

ai d(Fey))
X

— LgU1dg 112 2 (dp(Fe,), dp(Fey) ) Qdr.

Proof. 1t can be seen from Lemma 3.1 that

0
(33 V141"V Vgl o ¢W>
= ¥'1dg|" 2Ty, (2C (5 dg

= 141" 2Ty3,(2C (a9

oyl Va/and¢F€n)>

dp (V') Ty ayidg Fey ) ) =0.

xS’
Let f = |d¢|" 22 (dge,, dpes). By (3-3), we get
ij 2 / p—20 0 0
87 (F? Pyiys = g1 (211 (d‘i’md‘l’W)

(2|d¢|P > 2 ag 2 </>—>

axi’ " oxJ

I P23< 8> kyl pza( i>
+4Y'|d¢| d¢ Ao 7| HY Y Sl o d¢3 0 ddg
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—ZZ lde| P~ 2 S(dger, ddex)

+4g”|d¢|” 22 ag L dg(Fen))+ 81140173 2 dg (Fen). (Fey)).

Lemma 3.3 follows immediately from this and Lemma 2.2. U

Lemma 3.4.

2/ §1aol? 2 ag L ag(Fen)adn

- _/ lj|d¢|ytwa (d¢(Fey), dg(Fen))Qdr.

Proof. 1t is easy to see that

oF P-2 P2
l]_ i
8 8Y!F|d¢| =Y'|d¢|,;

pP-2 - A A
— 5 Yl|d¢|P 4( ks lt kli ¢k¢ll3 =uf +gkl¢k¢[ ¢}/ ‘;fy)
=0.

Lety = |d¢>|P —20 3 (ddey, dpe,)vdY'. Then v is a global section on 7* (S, M).
It follows from the equatlon above and Lemma 2.3 that

(-4)  divy y = Fog' (1dl} 2o (ddes, dpen))

=F2vg"f‘(F2 dgly 2 (dp-2r g a.)

ox/

_2¥k oF P 28( 0 )
75 BYJI Plyi ¢ ¢axj

p-2 0
+W'd¢'wat< o 4)@)

b2 0 D 0
l Pl oY 8t<d¢3xk’d¢8xl>)

= (261912 (d¢(F 0, o)

+g71dg1]33 (A (Fen), dg(Fey)) ).

F2

By integrating this result, we get Lemma 3.4. (]
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It follows from Lemmas 3.1, 3.3, and 3.4 that

(65) GEr@)=

| P20
[ (ol 2 1age dges)

187140112 S (dp (Fey), dg(Fen) )dVsy

_ 1 Q3

_ 1! / (V,udd 2o 0dge,)dVsy,
s ot

Cn—l

where Q = n|d¢|" =2+ (F?/2)g"|d¢|} .
Similarly, we also have

! O (dpe,, dpey) = — S 1dg|P 2 (de; . de;)

Cn-1 SM

1 P
= deo|".
Co fSMl o

Let ¥ = (dp2, Qdge,)o". By Lemma 2.1, we get

3-6
CON

divg ¥ =V,n(de L. Qde,)
=(V,nd¢3. Qdpe,)

+(dp L, Vo (Qddey)) +2AddL, Qdge, (Ve,dd)en).
It follows from this and (3-5) that

1
Cn—l

(3-7) %EPGP) = — fSM<d¢%, TP (9))dVsm,

where Tp(¢) = Vi (Qddpey).

Remark. In the case P =2, we have Q = n, so Equation (3-7) becomes the result
in [He and Shen 2005].

Equation (3-7) has an immediate consequence:

Theorem 3.5. ¢ is a P-harmonic map if and only if

/ (V,tp(#))dVsy =0
SM

for any vector V e T (¢~ ' T M).
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4. The second variation formula

First, for Lemma 3.2 and Vyne, =0 for all X € '(w*T M), we obtain immediately
a lemma:

Lemma 4.1. <V3/3t eHd¢al9d¢en> ( eﬁva/atdqﬁat,dqﬁen) is equal to

—(R(d¢en. dp)dp2, dpe,)+ ?(Fw%, Ve, dp)en)dd L, dpey),
where

9
aa

R=RY

ﬂyga — ®di’ @dx’ @dx® and P = Pﬂya ®di’ @ dx” ® dx°.

On putting ¢ = (63/3;0’(})%, (Qdge,))w", we obtain from Lemma 2.1

@) divgy =V (Vasade L, (Qden))
= (Vo (Vajodd L), (Qdden)) + (Voyudp s, V,u(Qdepey)).

It can be seen from (4-1) that

/ (Vorr (Vajordep ), (Qdpen))dVsy = — / (Vagoardd . tp(9))d Vs
SM SM

It follows from (3-4), Lemma 3.1 and Lemma 4.1 that

& k)= 4 (s, Qdpen)dVsu
SM

_ L[ (de

—C_/ (dt Fopdo 2. doe,)

+ O (Voo Vondd . dpes) + Q(Vndd L, Vypdpen)
+20C(Vyjadd Fen, dpey, Ve, %))dVSM

_ 1 dQ
_Cnlf (dt (V,udp s, dey)

+0(V,u Vojadd L, dpe,) — Q(R(dpen, dpL)dpl, dpe,)
+0L(PUDE. (Vo dp)en)dd . dpen) + Vg Vo dd ) )dViu

I f (dQ (Vondp i, dpe,)

dt
—~(Vagoymdd L, wp) — Q(R(dpen, dpL)dp L, dey)
+Q%(ﬁ(d¢%, (Vre,dd)en)dd . dpey) + Q(V,ndpL, %end¢§—,>)dvm.
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On the other hand, we have
d_d P2, 12(d . P2
dtQ_ndt|d¢| +aF (dt'dd)l )
=n(P —2)|do|"~* (Vs aidde;, dpe;) + Cdpe;, dpe;, (VasydpFey)))

+ 1P =% (1dg1”~ ((Vayadger, dpe)
+Cldpei, dpei, (VoudpFe,))) )

=n(P —2)|dp|"*((Vo,dp L, dpe;) + Cldpe;, dpe;, Vi, dp L))
+ 2P —2)F26" (ldg|P (Ve dp L. dpe;) + C(dde;, dpei, Vie,dd L)) iy,

Yiyis

YiyJ

Substituting this result into the previous equation, we get the second variation
formula:

Theorem 4.2. . Let ¢ : M" — M™ be a nondegenerate smooth map. Let ¢, be a
smooth variation of ¢ with ¢g =¢ and V =93¢,/ 8t| .o Then the second variation
of the P-energy functional for ¢ is

2
(V. V)= j?EP(d)t)L:O
_ ! / ((—Q(Rpen, VIV, dger) — (v V. 1 (@)
n—1 JSm

+ QF/F(P(V, (N, d)en) V. dpen) + Q(V,n V., V,, V)
+n(P—=2)|dp|"~(Von V, de,)
x ((Ve, V. de;) + C(dei, doei, Vi, V)

+) . 5(P=DF7(Vu V. dpe,)

x (141"~ ((Ve, V. der) + Cldder, dder, Vro, V) yuy, )d Vs

5. Stability in the case that the source manifold is a Riemannian unit sphere

Let {e;} be an orthonormal frame of S”, and let {A, ..., A,4+1} be the standard
orthonormal basis in R"*!. Let V, = (Ay, e;)e; for =1, ..., n+1. Then we have
[Xin 1980]

(5-D VxVi=—(A;, ens1)X.

The second variation formula of the P-harmonic map ¢ : S — M™ can be
written as

D [(dgVi dpVy) = B+ Ex+ Es,
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8 = ; Cl : /S M<—Q(E(d¢en,d¢vk)d¢vk,dd)en) — (Vagv,dgpVs. tp (9))
F

+ Q= PV, (Ve dp)e))dgVs. dey) + Q(Vpd Vi, Vo dp Vi) Jd Vs,

cl / n(P —2)|dg|”*(V,udeV,, dpe,)
n—1 Jsm

x (Ve dp Vi, dde;) + Cder, de;, Vi, dpVi))dVsy,

2 Z
Ak

(|d¢>|” (Ve dg Vi dper) + Cdper. der. Vre,dpV))) yuy,d V.

— [ -0 Gydev..dsen)
SM

We have also [He and Shen 2005]

(5-5) (VxuVzd$)Y = —dpR(X,Y)Z + (NynVzdd)X + (Vyde)(Vyn Z)
— (Vxdd)(VynZ)
+ R(d¢X,d¢Y)dpZ + (F/F)P(dpX, (Ve,dp)Y)dpZ
— (F/F)Pd¢Y, (V,,dp)X)dpZ.
Setting X = Z =V and Y = ¢, in (5-5), we obtain
(5-6) —(R(dpey, dpV)dV,dpe,) + (F/F)(PAPV, (N, dp)e,)ddV, ddey)
— (d¢R(en, VIV, dde,) + (VyuVydg)e,, dpe,)
—((Vou Vyd§) V. dpen) + (Ve,dp)(Vyu V), dpey)
+(Vvde) (Vo V), dey).

We need the following lemma.

Lemma 5.1.
D | (0~ (Rser, dpvydov,. dpe,
(/P PAVs. (Vo d)en)dgVi. dbe) — (Vagy,dVs. 1o (6)))d sy

—Z / —(dgR(en, Vi) Vi, den) + (T (Vy,dpen), den))dVsu.
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Proof. It follows from (5-1) that
(5-7) S Ve Vi=3, Vi Vi = = 3, v le =0,
where vi = (A, ¢;). Next,

3 (Vv dp) (Vo Vi) = Y, (Vy,d) (Ve, Vi)
= = 3, Vi (Ve dg)e, =0,
Yo (Ver Vi, dp) Vi = 325 Vo (Vy,d§) Vi) — (Vy,d) (Vs Vi)
=3 Ve (Vy,dp)Va),
YV Vdgle, =3, Vyn (Vi dg)e,) — (Vi,dg) (Vyne,)
=3, Vun (Vv dg)ey).

(5-8)

Considering the 1-form ¢ = Q((%quﬁ)V, doe,)w", we have

divg = Vu (Vvdg)V. Qddey)

(5-9) ~ o~ ~
= Q(Ven (Vvdp)V),dgen) + ((Vvdd)V, Tp(9)).

By integrating (5-9), we get
= | 0Nusl(Vydd)Vil, dpe,)dVsy =) / (Vi (d$V2), 7o ($))d sy
n USM — Jsm

Because ¢ is a P-harmonic map, by Vygv, (d¢V,) — Vy, (d¢V;) e T(¢~'T M)
and the above, we have

-3 /S M(Qﬁeg[(%dqs)m dpen) + (Vagy, (dPV3). Tp()))d Vsy
A
= Z /SM(%VA (doV,) — %dqbvl (doVy), tp(¢))dVsy =0.
A

Then this result together with (5-6)—(5-8) finishes the lemma. O

Lemma 5.2.
3 /S (@ (Tdbe). des) + QT Vs, T, dpVi))d Vs
A

= fs XV 0((Vvdden. dgen) + Qldgen. dpen))d Vs,
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Proof. Let y =Y, ; O((Vy,dp)e,, dpe,)v. o', where vi = (A, ¢;). We have

divgy =Y ((Vyn O((Vv,dp)en, dpe,) + Q(Vyn{(Vy,dp)en}, dpey)
+ Q((Vy,dg)en, Vyndpen) — Q((Vy,dg)en, dpe, vy ™)

= Z (Vynu Q) (Vvdg)en, dpes) + Q(V, H((VVAd¢)en) dee)
+ Q((Vv,dp)en, Vyndgen)).

By integrating this, we obtain

Yo | 0Vyn((Vydgen), dpey)dVsy

5 YSM

= Z / —(Vyn OV, dg)en, dpe,) — Q((Vv,dd)en, Vyndde,))d Vs

On the other hand, we also have
Y Q(VendeVi, Ve, dg Vi)
=3, 0 (v 1d$)Vi —dg (W) en). (V,,dg) Vi —do (v ey)
=>,0 v;f (dpen), (Vv,dp)e)) + Qldpe,, dpey).
The lemma follows from the last two results. (]

Substituting Lemmas 5.1 and 5.2 into (5-2), we get
1

610 8= / (=X, [dpR(en. V,) V. ddren)
SM

— 3, (Vyn O((Vy,dg)en, dpen) + Qlde,, dpe,))d Vsu.

n—1

‘We have
aYJ 3Yi (NkaYs _N"BY/ oY ays T kigyigys T kigyigys
From this, we get
VyuVarayiVasayi = Vasayi Vajayi Vyr +g"(aA, 3/3xk>F}§jV3/ayi Vaays
+gkl<A, a/axk>riiV3/aij3/3ys,
so we obtain
(5-11) VynQ = vvﬂ(n|d¢|P 2+ 1rdell )
=nldglyu” + 3 F* (Vyp g Dldglyiys + 5 F28"7 (1Al yys
+ 328U M (A5, 8/0x")T; (1de| P2 yiys
+ 3F?g g (A5, /0x"\T5(1d1 ")y iys.
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On the other hand, we also have

. 0
(5-12) Vyngl =gt (s, 0/x)g g 05
and
(5-13)

S g (Ay, 0/0x"\T;(1d ") yiys
+ 3 F2gY M Ay, 8/0x")T3(1dp) ")y iys
= F2gUg" (A, 8/0x")T}(1dep| ") yiys

=P8 gl e (A, 0/0x") g’t

|d¢|y, ys-
Substituting (5-12) and (5-13) into (5-11), we obtain

(5-14) Vi Q =nldly® + 3F287 (1dgly i iy

Obviously, by Lemma 3.1, we can obtain

dg17* = (P =D)ld|”*((Vyu(dpei). dei) + Clddei. dei. Vyu(dpFen)))

It can be seen from this, together with (5-14) and (5-10), that

Bt =g [ O bR e, Vi) Vi, dbes) + Qlder, dien))dVsu.

e / n(P =2)1d¢|""H(Vyndp)en, dpey)
n—1 5= Jsm "

(Vs @ger), dper) + Cldger, der, Ty (dpFen)dVsw,
- Z/ LP =2 F* N (Vyndp)en, dpey)
n—1 ok SM

(1d|”~*((Vyu(der), dper) + C(dpex, dper, Vyn(dpFen))))yiy,dVsm-

A direct calculation gives

C(dge;, dpe;, Ve, (dpV1)) = C(de;, dpei, Vyn(dFe,)),
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SO

(5-16) 3", ((Veid@p Vi, dde) + Cldde;, dpei, Vie,dpV:))(Vond$Vy, de,)
= Y (Ve dp) Vi — Vi dde;, dpe;) + C(de;, die;, VVH (d¢pFen)))
< ((Voudp) Vi — v dpe,, dpey)
= 2o ((Vyudd)e;, dgei) + Cdei, dpe;, Yy (dpFey)))
x (Vyndp)en, dpe,) +1dg|* (de,, dpe,)
= 3, ((Vyn(dpe) —dp(Vyne)), dpe;) + Cldpei, dpe;, Vyn(dpFey)))
x(Vyn(dgen), dpen) + |dg [ (ddpey. dpen).

Putting ¢; = ulj(a/&xj), we have

S (do (Vyne)), de;) = ( < U >8" ’(daﬁi dd)i,)

l Caxkaxt i\ Py P
< axk> F1S<d¢a h’d¢if>
< axk>N’]§;J l<d¢ oxs’ ‘p%»
—%g“<A %) 957 (46 335 46 330)
> (s et Fm(d%s’ b 5)
i e o
=0.

Substituting this into (5-16), we get

5-17) 3, (Ve d¢ Vi, dpei) + Clder, ddei, Vie,dpVi))(Vendd Vi, dpey)
=3, ((Vyu(dder), dpe;) + C(dge;, dpe;, Vyn(dpFey)))
x (Vi (dpen), dpen) + |dg|* (dpe,, dpey).

It follows from (5-3), (5-15) and (5-17) that

oy 1 _
518 Bt Eia=g [ n(P-2ldgl" e dper).
n—1L JSM
Similarly, we have
- = 1
519 E+Sa=g [ AE-2F sl e dge.)
n—1 JSM
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It is easy to see from (3-7), (5-18), and (5-19) that

~ ~~ ~~ ~ 1
(5-20) E2+ 83+ B2+ 813= 5 (P —2)Q{dgey, doey)
n—1 JsMm
1 P
= P —-2)|d .
o SM( )|do|
Obviously,
- 1
(5:21) Eii= -2 / (n—2)0(dde,. ddey)
n—1 Jsm
1 P
= — n—2)|d .
o SM( )de|

Substituting (5-20) and (5-21) into (5-1), we obtain immediately

1

P —n)|do|",
e |, (P -midel

Y, 1doVy,doVy) =

which immediately implies this:

Theorem 5.3. There is no nondegenerate stable P-harmonic map from a Riemann-
ian unit sphere S" for n > P > 2 to any Finsler manifold M.
6. Stability in the case that the target manifold is a Riemannian unit sphere

Theorem 6.1. There is no nondegenerate stable P-harmonic map from a compact
Finsler manifold M to a Riemannian unit sphere S" forn > P > 2.

Proof. Let {e,} and {e;} orthonormal frames of M and S", respectively, and let
{A1,..., Ayy1} be the standard orthonormal basis in R Let Vi = (Ay, ei)e;
for A =1,...,n+1. Then we have

(6-1) VxVi=—(A;, en1) X.

Let vl = (As, e,) for A, u=1,...,n+1. By Vayo/andd2 € T(¢p~'TS™), the
second variation formula of the P-harmonic map ¢ : M — S" can be written as

1
Cn—l

Ip(Vy, Vi) = / ((—Q(R(dd)e'm, Vi)Vi, doen) + Q(gé{; Vi, V, Vi)
SM
+n(P = 2)|dg|" " (Von Vi, den) (Ve, Vi, dpey)

+ 3P =2 g Ty Vi dp@n) (141"~ Ve, Vi ddZ)) iy, )d V.
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Substituting (6-1) into this, we get
1

n—1

S (Ve Vi) = / (~1 =2 012, dgen)
SM

+n(P —2)|do|"Hdge,, dpe,) (dpéy, dpe,)
+ (P —2)F*g"(dgée,, dpéy)
x (141"~ dgeu, deu) iy, )dVsu

== /SM(_(" —2)Q(dén, dpén)
+ (P = 2)(dgEn. dpén)
x(nldg|" 2+ L F2g1 (1dg1"7),.,) Vs

_ / (1~ P)Q{dEn. ddpn)dVsy
Cn-i SM
= / —(n—P)|dp|PdVsy <. O
Cn SM
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