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AT R Ak 35 @ AL AR5 48 P A

# fn

B AWXPRXERPR

(FERBL+EE—ACBl®; AATHER)

W =

FHRYRT » NRERIHEDHZRRAL » NEOKUIFZIHFRM,; AN - Rayleigh HB
KFEEABFAREMEA DL EHFEREW  GOEREZ IR » HURTREGARBERRNE - B8
MR IS =T DU B B PR RIS 7 — 2 » BT RE A AL AR EAEERR » TARRESARETLESR
B REARRNOMBRTLNR -

AXNERAMESFNSio REKAEREANRS . BRRTHASNEMTE AR HHRIBERBE
EMERL—ETE  RPOEARGTRBRAGERROARRELXBPZNREHAE - BREGATBEM
HRENZRBREB R NEEDEREN  BURRBOEY  HERBBRAYSBES ST - EREXBHB
BRI MRt SRR R EN o 505 AR SRR  RRR YR ARE KR -

RME WL BRBBEH 0 > MR - LR BARENR BB BOERKIMBAN

 KRRQEHDWK BROEUTRE -

B : BRI ~ PeafaRE - DITRYIN - HBEHk -

~ WIE

TR YW ( parallel shear flow ) A9
BREENEERERNE SEHREZ— BRE
BHEMPRARBHFAEEIED o DRTRRREX
WP M EMERKIEX ( discrete normal mode
) EBRSE L - ARER T RRESRBR
ROGETE ( criterion )M} » YRERHREHR
B Tiph B AR - BRMAM AL RAHE S

y —RABFFETRUEMCouette flow =

Eddy problem [I&F A i B M4% il ( con -
tinuous spectrum ) » ZHEBEEHEN LR
BRE—M%) ( Farrell 1982,Boyd 1983,
Tung 1983,McIntyre and Shepherd 1987
) FWR v BRI R R BT R RRE T
6 FUHE R B I T E K o 55 —RE R
REBIEXERT S » (B RERLIE 3 ( HTwave
packet ) T Ay BHR ADA: a5 18 B s »
BT e — R 13 UK, 5 9 IF 2 3 48 o 38 T 2 Fl iy
RE > FIURMEE JUE 51 H 28R40 SRER
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A8 ik BB R R T R E A& (Merkine
1977,Pierrehumbert 1984,1986, AW
1988 ) o 4t » FEIE B RIEN 8 BV
By mAKXESR  CTEROERTLE > MEE
ERBHEEYBERRE » Ri#Farrell (

1982 ) MEYE » ABIRKWHELIEBEZLD
BEBRREFRAEXN » BIREE RV

YR EE (Illare et al,1981) » ZREE
(Lindzen et al 1983,Peng et al 1986

) s BEE® (Pierrehumbert, 1984 ) R &
BRHET HAMEORE o

A EB TR WP sinB 5 N9 TG E
RIRE - FiLLEB sinfIEHMNRERRARSAE &
HEPEBRRIERNEA S AR sinKHRER
BB R SR (0,27 ) HHEMBHURE > ¥
BEXTERBIEIRATHE - REAHBST
TR WG RS o A SUBEER : sinfls
O B 2RO 1 (B R — ME B G030 M B B A R R 6
AR % B RAMBE - #5050 B AL 5
SR BERABBIR - AN -~ B > RILHES
BHRE « fRfEE Rk RS NOBWEE - XU EAR
BARERHBIONER  BRLERBHEAE
BEIS MRt - BRI AMERLBRESSEBND
PRRBAL > FELIR Ll CAYREAMEE] o

A7 36 2% BR A 25 ) #0905 B LU R IR s in B EDHE
RS HGE  FEE-BARER FOHRED
RESRMANOHERE - XABE » BRABERE
B~ EREMRERRE  ERAREN sinRKHH
(RAAR ) RERFRBETBER K °

= BHHiER

(8) IR T GRLAGE M OF A
BT BRI AR L B RS A M

2 32

2 _ 9 2
(—+Uur—) (— +— )¢
at ax ax? ay

¢
T — =0 Q)
X

BHABE -9

BLBRayleigh 5% ( Rayleigh, 1880 )
» RePUWRE X K AT RBLHERS 1
(x:7,t) RZEZHPNES » SR _ESHE
RETLIEEE KRB =K =/ ( Squire, 1933 )

By HRARERERE (B¢ =08 )R »
Rayleigh®B (1) A P EE 2R E oy L B4
RUSEAABIE ( Inflection point, (=
0)e°Lin ( 1955 ) BB Rayleigh&ETmME
B : HRE (vortex ) RBERERET QBN
» MEFERG R GRS R REME ( iner-
tial oscillation ) MEMBEEERE - Bk
RRFIREEBERERERBARE MRS
%% o Howard (1961 )HREEEH ( semi-
circle theory ) i —MEMRayleigh®y
B HEUTRERFEEEN SN LTRSS
U B BCK [/ MER T o

AMMRayleigh B FHBLELEE o Tollmeir
(1935 )EEHBHBENRA : BU=-siny A
0y =< =i » BERU N AT RHERBHER
%o Tollmein MAXSHGHMT : ERBAY
HEOPHRELFE > AIFEH perturbation
EALRB TRER - LARMERU=siny,¢
=Q(y)e!atx=ct) RAQRK » &E -7<
ysm s Hl

(siny-¢ ) ( d® / dy?) -a?) D+ siny D
=0,H®(-7 )=0(z)=090 ()

b BELMITRAZIRMMT (e.g.,
Drazin and Reid, 1981 ) :

D= cos ( 1/2y ),
a =(3/4 )% ,
Cs=¢ &)

MPDXMC+Cs , EERW (critical
layer) y=y. BU (ys )- C=0BR
U(ye d+0 AlyBESR—RE MY (
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regular singular point) , BNE—EKABERSE :

tany. 2

1
Q;=(y— VY )——2—— (y—ye )+-é-( @ —1)(y—ye)?+

¢z=]+(—la2—l—tanzye )(Y—Yc )2+ """"" =tanyc¢(Y). ln(Y—Ye)
2 2

ye. HCEFTLHO: O RESFES -
EafEHKREH » L ERERRBOTHRELAT
BIMEBE#E (Lin, 1955) RIFEHEER ( Benny
and Bergeron 1969 ) SEEEIWMEL o

R FRAY TR e BB IE 2 ( discrete
normal mode) M3 » HEXW L » @QXEEF (
operator ) L= ( siny-¢ ) ( d* Ady® -a?
)+ siny %JFself-adjoint , O HO, BZ
Orthogonal Ey¥H o

(b) 38 J30E B R 1

@R gL 1 B A R ( BRY
-t SySw ) ERRBAMESRES

O(-T)=0(®) @

AIFREHRT2HE - QXFPH R B Hant i
-symmetric B9 » ficos ( 1 /2y ) TEER
BO(-m)=®(x) »FlliTollmien HFE
T HE R EERL o 3 siny TR WK ARE
HBUEARAURRE

ERARAKRT LA BT R ERDEE
BEBE~FE ARG 5 » R A rnold 5 R KIZ A
Z— (LinHo,1985a ) o

() Bn9f [ RE 5= 2 Y e i

Ll B3 B R (1)3 B9 M8 LUKE B IE BB
B {BRayleighfiEAE R B Laplace B3k
B ¢=0(y) etatx—ct> > EgMmE: (
Case, 1960 ) :

j’t+ia iax + pt~

¢ Cxoyat )=( 122 [ ( ( 12mi )
-a

e ) (y)dp Jda (5

e-la a1 p

HehiEMARS e ABromwich contour
g 8 4 N I HA P () g O LA A AR AS  RIDK
AR

( siny-ip / a) (Zb_/:., -a* Paup.)

+ siny €.., = ( -i/a) F(y) )

AFF (y)= (0 (0)-a® ©0) ) HEMaks
BB EME - MITRERY » BEBIE ZER @R+ E4Ho -
mogeneous A ; BIRG)A RBRG

~

Paes. (30=5" G (¥,5038) (¢ (y030)

vk

/ P+ iasiny ) dy, @

Green function G ( y,y0;s ) Hpole
BTiR LAY residues E4 » AR P+ ia siny
B9 zerosB —MFRE » 41X siny HEP
ATLAA EBE o fonh 3 Rt D R RE S0 W (T
# ( smooth )BIZNMAHEM

{BEP + iasiny = 0 AUlRG R EEME LA
B > FLRH T EMELRE » EOEEHE
HREDARHBERE AR EMEAER
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DEBEERBEE o B LB EHMHRG » R
HEMRTREERBEE - EMHEPHRHEE SR
B sinME SRR HIHEEE -

KEARFEPREEES sinHmEFH
o R AR G0 B B ARG A E R - e RS
$71(Lorenz, 1967 ) » BFIBEEXFFIERE (
Bl RERTR - WA NKBNEDTE - K
HMEEPIARERHEREES » AT THAHR
BaEEMRE o XX » &% BEE e KR
(global DWH » —ESHANEARETEE
#i> iRayleighFERR » BB RMARER
fBll—— B A 38 S BhiR SE 69 NI 4 85 R AL
o EMERTI NG REFMEBY » ERTAr-
nold’ s RFEMIRE] » CMBBBEK ( iso-
tropy )BT M EE AL EMAE - THZE
BREE— S ME AR 28 RMOEME_ER
[EIBHEE ~ FehEAYSE BB ( spectral density
) P EFREHAREHER -

(d)al 9 BE 2 4
10 BT IR E R PR R = Y
BEHMRBAOESD - SEERT BT 2 EBEE
Ry REE B4k » RAIRT LR e E FIEESR »
FIRFEX, Y 5 AEBH » ENRSEME A REH -
RHEOLLZ..p Asog (L) el toxtes, R
BB o EEHBRAK? =o'+ BAIATTHRE A,
HELAER e =287 WIEs infR A MHY
FEM o HR{ e (o8 } B —ERES
( complete) IEZZEE A (Orthogonal set
) AMEE TR TR ST AL AR »
A, MFLHBATREER CGHR - BEE ) BIng
A LA, EROERBSEERER-_EZM%
BHRERIFH R, -
(DR LT R :

) Ys+1

A; Ag+1+
at K2 (B+1)

Ysoa

KE( p-1)

A‘— 1 =0 (8)

H+AME=

X ERY=-ia (1=k? ) » JBHEH: (
reality condition, HQRE Kk ERTR
BREOSB)ERAL, =A, » * BREEK
» Q) M LB — A TR A BB A e » FEEIRE
REEERE (a , B ) ENSREER

*
E..p=l/2 ( k? Aa'ﬂAa'ﬂ )

Ze,=1/2 CK* Auup Bunp ) ®

BEREENRBEL («a=0,N) » (B
=—N,N) WEHFRRT » NREAFHHE RN
R BB » H3tiEERA » FTLRBE MM
ARBAE] o Bl sinEAFA AR B~ Feres
43R 1) (b) s (©) » HEYEE ~ FEREMREFE
AR 1 @RBSEEH (0,1) 0 (0, —1)%&
LR o

@RI H » BEMS > KR a EHOEEH REE
Ex& BUEBHRER y HRoENSE » Rk
' BB EERELFBBREL N siny RS »
HHEETHRER » FFLEGHEtimestep, REEFESER
ETBB—& o LA TSRS (LinHo,
1985a ) EBNREYEE E = 3 E M M ERBWIERE Z
=ZZHHREEE M
2Z 9E

—=—=Ja (a3f+1) In<Agt+1,A5 >
at at

(CENT TS

BHOATRE—F » TEEBHRES = (-°
/ax*+3% /ay? )¢ » RayleighFEABR
BRI ( tracer ) HEA:

(a/at+UMa/ax)E=0 40

777 B GBI 5 o FIRE FEER WG

X=x—ftUdt, c =t
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B 1 ArkbRAIGL A 1(8) B3E 1 (ARAM 1(C) sb sin A HE » TR AR
s BHRE N RAEAGREAR 1 (AR R FER 4.k » BA reality condition » L2

FR-_AEMABNGE L AT -

G0R M hEK

9&/97=0 ay
EABEMTF:

§ (x,y,0)=F (x,y)

€ Cxoyrt )=F (x—J.0dt,y) (3

HAORTLUE I ¢ XK AFE » & el
BEECE Ty # o & t>0 iﬂﬁiﬁﬁﬁﬂﬁmﬁﬂ
o BTAAEESBME ( Venetian-bl ind effect

) BRI 2 B o B BRI e M I e RUAR -
PR BRYBEET » Starr ( 1968 ) ¥
negative viscosity . BEBEGHMT =
FEREBER M - FRRHEBOM - FEZHAEE
o HEAMMELR KREY » REHHHKT o

LAt A A 738 # B B B BB BYE (energy
) EBFEHE ( enstrophy ) Z ZEEAY x BhEERE
RECOL)AB:

L y2

E=J, | (V) * dydx

Z=I: I:: (V* ¢ )*dydx
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EXRS (] t>0
. fﬂﬂﬁ ¥
b
g WARS .
m o 1
At = AN W
K31 I W

M2 BEAbHELBETER  TERBALIR) » REIENGITAVRSIEE RS » B
kK (High-pass filter) 42 » Bof Loy KA AT R SB BB —5 > 4
2 rE A3 > HELTHEPBRALE XL e TELKLTHA

EAMEE o TRMABEHKR » RAIE L& B K (Low-pass filter

)RKER

AR M ERTRERAT » R E i Hmm®y » HELNTRERE

@ADL V2 ¢ » HEWATRS
AISSEE, Z MRFRMALK

dE/dt =] € v' (dgsdy)dy

dZ/dt =0 3

BLESBRARE “ —" = 1/L( [ dx ) »818
XHRZPHME it v =5 ¢/ 2%, u=—
(a¢ /ay) QARVEEERNEY » HE
R®EFW (vorticity flux ) BREXBHE
HIEE MR ( correlation ) o (3= R T RK
BB

2=

dE
—_—=

dt °

ul

49

BREBER (momentum flux ) RELXBR

BEAYAERN » BN B AR R K ( eddy visco-
sity coefficient ) ZHILE :
au
v' =—K-——nu1

2y

u 1

(15)

KEBER u’' v RUBSSEH » A EBHLE
ABRBERTIRL o (EEDREXBRES
BERE > (1) ATE@Direct Interaction Ap-
jproximation BHKREEHMK » RL inHo,
1985b ) MR RAERIHE » HAKESHEE
B KRAE ERGERRMEELS, M35
BEBROEE » t = O BERBARKRR R
BN A B BSTE L DRERNRS » FR
B KEBFNMIE@ 0 30) 0 3(©) 0 NEBEE
BEE > RENTER 30 3@ MB0RHR
A8 t =ORERHWBER K FARTEE
3() BYESREREAL LARR : 30 BEFE
AMBRER ERBRFEBBEET: 30)
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L)
-8.0 -8.3 -5.0 -4.9 -4.0 3.5 -3.0 -2.5 -2.0 -1.$ -1.0 -8 @ .5

)

.!Or-

2 PR R TV S DR R L L
¢ 0 W W o N & AW & W I

(k)

P Lo
0 XA X0 40 R0 N W M0 &0 oo

“-I.! 420 -0 -0 «4 -2 & 2 4 0 0 L0 N2 LE L}

(1 ()

W3 RMARATRUBEGEEER Lt =05, BOLNEY D=2 5 X
EARBLG L » R 3 (®) > KI5 3 OARA 3(0) AL 3 () MREA 3 O
RRAHPBE - & t= 1055688 o 3(OLBMRAMITEL - RidRE B
Ha5 » fh3@EL LABY » AL S RRRiTenT A 30 #EaE30)
ABRRRBRECHR 3 () » RBBREE 3K - RAERLPBALEI W) o
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3(1) EBHESENBAME: 30 FTLUXBEE
FERSMARM : 3 (K BREETRBYE: 30

FEHETBRREH HEHEENZE - BE
REER MY » BEN LRATLABFERZ=
B HERRE (HFn» 1988 ) » ZHEZEHR
e=v’¢mM%Iﬁm%,gzﬁﬁ,E$ﬁﬁ
VR EEOMREWMh A/ BIEE vor-
ticity WG R AR » 20 ey K B2

o

(F) LI
Rayleigh KRR R%E KR ERERE
» (DRI B :
g —py

Ztp— T =0 )
at IX

@ MEE R AT RABMR » U=siny &
» RN (BRIEZFT @) mREMRR » BR
Case ( 1960 ) #RHtT HHk Ml RIE 2 RS RE
y (A—R2 TS » BEWEEEOAR G reen HE2
REGH B S » RIVEETL (HF1> 1988
)EAWKB 9L ( asymptotic approxima
-tion ) o

WA B R RBFIZE SR B
ERBERERA ( heuristic ) BMRH ¥
S HRENRELBBAE (BIV? ~—k? >
k |>1) XNERRMT :

2 2 3 3 L

(U ) $=0, Ue=mog =

—n

Uy REEHREL ( rescaled ) NEEXH
» Uy RUBE » NMERSBTHS FHER » (9RF
By “ M EHCEEARE BT ES o T R B
RiREBRBEHAMT (Low-pass filter ,
BN ) EAMER » BTLUBR R AL R E ML
o YAEERBKNE» REEE2 o

(0% i B BIEE e SEm 4L » BRIRODEHE N
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SRESWT :

sE

—_— =0

at

oZ 9_6.

;Tr'.[f V'—a; 11)]

R B s B R R A AR i BY 9 ERE 0 ASKEMR I
EBRBHEE - EEREBIOBIEETIE » JE B B —
BB » WM IEEEEBNE LENSR - 218
e > REAARESERNRE » ZHARAIRZ

B R EERC) B 58 PB TR FIEHF
MR » BUAEBRRERSR IR BUR 20 R R B RV A
HRAHAENEN M4 PRORIKS » EEE
B’ EHEEEE t =108 » B EREBAME
ATy HA@AEEUHE : 4@ BREEETR
TEREE BIBE] o FEREBEHEE : 4 ERTHBE
» (BEBEMEER/) » BRTHREM) - BHE- 1R
EEREREBE ( down-gradient )55/ : 4
€2 4(d) > EEFBEMREM: 4 FTLL K
BRI B IEE » TREE S IEL » FHHE
BERFEARE . 4(F) > BRIEEREMNMEM: 4@ -

BB rEE
Y siny MHEMS » FMCETBE LA
B > 5 R B R - M BB » AHERAN
BREXD » MBHRRE - ERAGHE » ERZ
FERBRIRR  MRERZ ARKEA » FBAR
WERERERHAIRIA (Cascade ) FHAME
e HAER—THRE» E, Z45FArmwld -

AP B ( LinHo,1985a ) NS5
TEREFEERH -

BB AE BT BEE B R ayle i ghli BAR
& ILAEH %K t =108 » FEPL RA B SIH
o BERRREEE » MESEEDRTGH
FBEREX » BEEREOMIIEES - @ 5 (a)b)
BUR » SEBAERHL » URSHTEBNEES
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RN S NS S S SIS S ST
I I0 I X0 W0 H0 S W ew W0 im0

B4 ARl 3 o 1R S R AR AR A 1= 1085 » MMM S dn s 41
EEAMNG 40 B DBREATH 40 FHERE 4(C) > BEAK 4% BAHE
RIT 4P BBREHE » RRESHIAETIE 4 () 128 R AL M Ao 4 (@) o

ABERE > BFESE > RBHIREHHHS > RE
oA ERNEESRAH S| EBEX > W
MR B> Pl BRERREE » RPLMIEFR A
M7 » pEsEik R B HA K RE » BhRERE A 7 R
FEER : M5 ()d MESHYBREBRSSA
By S LR SEE B R A IR E » R 5 (e)F)
» MR BB AR, EHESNERE > BT LI B
8h HE B PE AE BRI NI SR I > s i nBR A IR BB R E
BRTEBERTRE o

= - BB ERRARL

EL -8 Ao 7 26 Bh £ LU 23] o IF DOAE 4R A0 48
I E ARGt » BmRUERBRRSTERHE
BRI o RDPEMYE i # T 5 fh ER RS AL
Sl » <S>RREBES » B SEIBA & WL
LBI A ISR LR ENT

*
<A,,A,'>=6,g,g' .Aﬁ (18)

=0'§
B#B'» 64 =1EB=B MHAEt=08E

640" Rkronecker delta, 0 4!

#wAERBE - A):
E=Z2=0 ®
REELAERERLNS :

2%Z a%E

= e——

at? at?
(k2®—1)
k2( p+1).k2(BYK2(B~1)

=28a2ﬂ2

E;> 0 i)

OAMEKEESR : EEEDBS 6T > HHE
B R {5 AR B ABIEE > RRERR/IME - B4
ER o BBER KA TREIRE o EMRTERE
B » (BE LRI » TR s inB A » K
EE¥ mth 48 » FEl HA ARSI R > AR
REBER > XEBERBMRIR LTERONE
RE RG> Rilic@  BRELS (Heb) M
it HREWER o MAFRIERIMRES
BRERER » KRFATHR - ERER N NREE
ZR > AFRBBERBURRE 6 (c)— 6 (k) » FHiWF

- RER -
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t8-44
23
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248
Lap
LW
L3
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LM}
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] W 2 M M0 SO0 K0 WO W0 W0

(b

5 RS OETAHNTBRERIRFIRMAOKARE > 5(@) 0 5H)EABFAM - &
B TRAT IR ER (High-pass ) E» FBHERK > AR BT RR
2 AN A MR ( Low-pass) B » R AGkH HAIR KA S @EXHR - &
SRR AR RRAEE 0 5() » 5 (A FIBTRMAMARE - FRGIER o 9 >
#wAERF 5@ 5(HRRE BRI ( local ) sk ZRBIE & T sk

g - &

E 1

Bk #hEE) ( localized perturbation
) TR SN B8 ( transcient )EBITESR
HHRBRRE  AEKRBAEEEXE BERR
t» fRayleigh i BABT » X BHIFRAFS
W5 RAWREA » TR BB T RERE
Couette flow ( Boyd 1983,Tung 1983 )
y QB REBEH RBBR » AXHEMA s inBHH
09938 BRI g S AR - ERIREME

» ¥ © 00 120 190 160 160 29 27D 700 XN X0

(@)

ARy REHEE B2 Arnol dff~FR(LinHo
. 1985a ) BORA] » RMTLIEBEE - feaE BEVE
55547 B R B Sl FIE 3 4 IR By B E AR o
MR 5 h R D8R EE « ARMPBRBESED
B AR RS AYEE « el » LTS B 5H
BE sinBUHPRRTRERRE -

MR ERIEART M » RREE BB M 5
i REXKRIFERRFRENTE - B N TH®
H8 R » WKB ST UIARR E ARG » (HB $05
RS R (REAROER | ) ° BHR

( T—Higix)
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©) | m ) )

W6 MMMEIFHRIL > SKEHP 6@ WA ZFHAA » RANETH 288
EFRE 6OAE MK 60) 6(MART ~RRHBA t=0> t=20 FRAHY
R 6@MFCIEEMMIA ( Jacobian term ) o 6(c)— 6 ()4 (B A& ¥ a3k Rk
v IR E BB 6 (F)— 6 (h) o AL 6(1)— 6 (W) Trhg th iR IG Mt A SR »
AR AR M o {2 fE S R EZREMARY o FARBAFCLIEARGER LR
KRG XNB Y » RERRLTERGHNA X E A » & SRR E ( LinHo,
1985a ) o

MEPRE H—5H SR E ) R EAE and Salwen 1978 ) HEBRRAMRTEE S
AT RREAS2E A (Mack 1976,Grosch B9 ke BB 24 » R KB R B TERAE 31350 41
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ABSTRACT

The classical eigen analysis of parallel shear flow cannot solve the problem of transcient evolution of a localized
perturbation. Yet the basic mechanism of Rayleigh equation consists only two simple effects; the inhomogeneous
advection and the bending. The isotropy would be destructed by these two effects but the phase lines can be titled either
along or orthogonal to the wind profile. Since the inhomogeneous advection and bending are connected through the
Amold constraint, it is expected that not only a full description of the development of anisotropy has to include both,
but also some light can be shed while the evolution being interpretated in terms of the cascade process of eddy energy
and enstrophy spectrum.

In this study a sine jet with periodic boundary condition was chosen as the basic state. The flow itself is exponen-

tially stable but not necessarily conserving perturbation energy. The deformation of an isotropic vortex was scrutinized

by the analytic and numerical methods. We found that inhomogeneous advection, acting on the perturbed von_i_éity .
field like on the passive tracer, would tilt the phase lines along the wind shear and henceforth, lead to the up-gradient B
transport of momentum flux. On the other hand the bending of mean vorticity gradient made the phase lines became
-perpendicular to the sine profile, a down-gradient transport of vorticity flux proved to be the source of instability.

We also showed that the statistically isotropic initial state had the minimum level of energy and enstrophy. Naturally
the perturbation energy would start to increase. The further study will focus on the asymptotie behavior of WKB

solution.

Keywords: Isotropy, Initial-value problem, Parallel shear flow, Continuous spectrum.



