% 0

310F

JATTH

"+ |sel

1 (310

pbi
L Solgils ab
-V g E 3

KRR

AR

AR

S RS R S 2 &

dn.l.lhi?

[

WWAANTY IR
(1) o dm yabs

—

g po el Sfiles Sad kel slSlily (Sl

PN
A

alpl el g5 agen
= T

aaiE el e Olejle

(03] g plot

4 ™
$9939 9ol
147 J = JS15 (35 poiodond) (55459 099
\, 7
r ™

(Yrey

W) 1ed 5o jlwm LaS g 198  cwiigo (Hlowinl &l

\ J
daudo Ve 1 g afsly Do P o e Slasi
L:-'ﬂ}..u n}Ln:d 3 alaay ..‘;ﬁi'l-'h:ll .}l,.n er.:
o ghoss U f ol 31 J13es alows | L E S POV Wiy
Pl = e Oladl)) paadi ugys Aegesne
Fd 1 Fé Sheeile acdpiin | bl o u_a'—i.il_gﬁ = TR IRET. ) \
{J_LHIH

3,10 (A 8 p0d (ygel
W jlme b ndile ) salica)

AR R R R R R AR R RAR AR RARA A A

[ 1Al — oleuid ]

%ﬂ%ﬂ%ﬂ@@%%%@@%@%ﬂ%%@

At by oy e il el

S

5

%+ Y

by s alejlos sl jaes LT iyle g lole el peles o ae

r /+ %0

(¢ & 4



%0 "+ isel (==) & 4

Y amieo 31“F (i-fﬁﬂ“eﬂ'quﬂ“.u-" 54,_”;_;3.5_51

:M GFL.-:‘FL'J

a0 X i

m ¥ Tn-1\ = .

—:lt'::xe:'.rzn|x|=:E—— ZM 3—1t-=ix{ﬂ»1=—‘l'z( ) sin(nx) 1 548 L
L o {Tn——ﬂT ef

[x ye<x<m )
tol glas f(x) = b (Fllic & 98 (g s olST

|l y»—M<XZe
i{x}————z

cos{Tk—\}x—Z—( V) s1n{kx} ()

(7K _1' k=t
T Yv=
f(x)=——— —cos(tk — V)X +Z—{ ¥ sin(kx) ¥
T T:}a:ﬁ(ﬂc_"} k=
of1
f{x}:E+i Lm{‘t‘ku".:lx Z (a\] sin(kx)

i o k= 1) - ﬁ
cos(vk —11x +Z m}k sin(kx) (f

'__+ Z{Tk—ﬁ e

ey I 03 5 o ygeods |y (0T Ay a8 1,8l o led aamilin (Sl 30 sad 0ol (yLad &l (sl

fix)= ﬂl rIA(m}wsmx+ Biw)sinomx)jde

4 f(x) P plas F[Mm}]fdm JI851 el o1851

fal plas [ = ff[ﬂsinr xdx o7, f(x) = r L sinoxdo #
= 1+mr

Y
— {1
Yo
LIy, !
—{Y
fn]

AT

VY
ATC
— (¥
Y

5 %+ Y (¢ & 4 r /+ %0 "+

-\

¥

lse:

’



%0 "+ isel (==) & 4

¥ dien 31“F f#ﬁ““ﬁ’ﬁﬂ“ﬂ“ 54,_”;_;3.5_51

we<¥<)ga<x<b Lo |5l Upy Uy H Uy —U =0 i Sliide b Jodl i s lae ¥
alowe oul g J.ﬂ ] mals msls W{X,o)=o g u(a,}')zu(b,}')zu‘;_‘,,ﬂ bules ol

e
Pl ol Uy (X, ¥) ol ol caiciad ol wulpe e o ol jo a5 il u(x,y) = ch u (x,¥)

k=%
. . kT A+ FO+af
(e™ —e™)sinoy (b—x), 0 = r= L) 0
b+a Y
. L kn A\t AfY+a)
(e™ —e™)sinoy (b-x), 0 = = LS
b-a Y
, k bV 4o
(€™ —e™)sinoy (b+x),04 = L I= ( k) r
b-a b1
) k A+ i+ f(+al
{ﬂr"z"—er"y]smak[h—x},uk :b ik = ( k) I\
—a \

)L geod ot 6 e g dudal Bl el b odd a0l fFied gl g0 lade Al J= elw -0
o

g cu
+{1=x)simt=—,0<X ! o
(V= x)sint <xXx<), t>
' ot

u(=, ) =u()=u(x,s)=o , 0 <X<),t>0
Aged a3liiwl i D ygeeds b jab b 3l le e
u{x,t]:ZU“[t}sin{nnx} - F{x,t]:{1.—x}gimzzi‘““)sin[nmﬂ

n=% n=1\

ol e 1§ sl )loe jl Suplas

: sint o
ul () —n'"wu, (1) =——, F, (1) =—sint (\
nm nm
: Ysint Ao
ul () —n'n'u, (1) = . F, (1) =—sint ¥
nm nm

\ vsint L E
ul(t+n'nu,(t)=——, F, (1) =—sint (¥
nm nm
, sin i [
u (+n"n"u, () =—, F,(t) = —sint (f
nm nm

5 %+ Y (¢ &4 r /+ %0 "+ ise:



%0 “+ isel (==) & 4

¥ amin 31“F [#Mﬁﬁﬂﬁ&ﬂﬂﬁé”,apﬁ
, A -7
x| O L 3 2y Oy e
Lvix,=)=e —(X,e)=s aAdal ll b bt>o, —maeXx<cw, —— =0 —— Llal ,ufe il -F
.}I(!} !«at(a} T e ] ﬁ'lT ax..r ot L

Wl VXt = f[a[m)cns[ml)+h{m)sin(mx]|.cus{mct)dm JEG s aliis fealy a5 ] 58

Tl plaf . b{m) 5 a(w) o857

b{w) =+ Lal®@)=o (\
T+ m )
Y
alm) = e him)=-o (¥
mi+m)
\
a{w) = ——— , blw)=-
ai+o')
b(@) =———— , a(®)=o (F
T+ o )
aTw
o i glailF lgs 2yl oxdy +YW = g Oliiia b Jeewl s Aolas o 7 slacal plas glila Y

Tadil oo XY dmie gl o) plad jo0 WX, ¥) = F(x)G(Y) o geu
¥ea (¥ ¥ <o ()
3yl Sy aliens (F VyeR (v

Yol plas { coghge mi}-[m(i.mshz} ol cudl blida dac 2= X+1Iy 451 -A
o

X : :
—coshxcosy — L sinh xsin L
n

X ]
—sinh xsiny +Lcosh Xcosy (¥
n i

: / ;
—sinhxcosy+=coshxsiny (¥
n s
x . N F

——sinhxsiny+=coshxcosy (f
T 0

=1
¥V g X sz alalac u-‘l‘ uL:-‘l ML) u.\...'bl._r J-i—d willg g \;uﬁf 3 (qu-i,n s | [m{l_.u{lg%}= C Jﬂ -9

x4+ (y—cote) =\ ()

x"+(y—tanc)’ = —
cos' ¢

x' +(y—cote) = o

gin’ C
L1 T 11
X' +(y—tanc) =tan c (f

5 %+ Y (¢ &4 r /+ %0 "+ ise:



%0 "+ isel (==) & 4

ﬁd.’?ui-:l 31“F (i-fﬁﬂ“eﬂ'quﬂ“.u-" 54”,;_;3&}1

Pl ke pi5tas -3
v
e (Y

\ &
L pl..s.f.|z|‘=_i; Lawli 5. [@F

e (r
r
e’ (f

o badlan ol jlo didpiny 1ol

e i Ep dpes b Sy Gl eslinul Sjge 0 Spdies Jeain (B9 4 B dhewy 4 Sloails cuel 1Y
Il 59 e 238 bl TS E W 5955 sl € lold b gy 15 59 5] iz Sy abls W Sy
Yol il gy b 90 b
YW ()
w+e (Y
YwW+e (7
fw—e (f
fousl cwwyoli (Johnson-Euler) gl oguils adul) jlesline 2550 30 alos olaf o pd A5 Liles 52 1Y
o ga ez 1y sl abaly 51 iy p20leS 25 ()
sl a5 LS (6 Y S b (gl 5 (5l (T
By 0 ) ko 22b GYWL pdd A3 caa | LS ais ST(T
iy gn daedi ol 5 pleT A0 adiles AL AR Al Col Wl e glend o OF
dudie I U B gl o bawsi A Slielll 30 5 pgeed AX D slul Ll co iy plais LAB G Y

b
p T&.ﬂ;dﬁgﬁ'mj%u:bhhﬂx—M.J.J.llgu.n;qﬁ.ﬂtsw&!ﬁjem
a

A

LA W
Jr

b ~

5
” ‘r\‘"l? {‘L‘"
ke NI

5 %+ Y (¢ &4 r/+ %0 "+ ise:



%0 "+ IS

F asuie

el (=

310F

& 4

(5 poastnni) o5 553 399 53959 Cige)

5

T

XY
—
— e —
AooPae | 4 .
— 4
—T1 .

e ol WooPa b wly ddd ol ead 81 od ol 1) Sladl S0 0 o250y sl i o) S8 -VF

Pl Pa Wi pos 1¥le i

foo )
Foo (Y

Ahoo (T
VYoo (F

ool pammen a3 alaf wCuwl sad sala Sl gy J5G 50 aF Leaglen 0 o plae jeile Vel ol Tl gillae -0
ams als o Sy U 1) cep aily o (level flight) 28 51, 0 oLL= ()

o 8l (6l gy Sl e g 3 et jpile Gl e S L lg g (F

gl gad il i Sl o T S o il jgile DB L Slen (7
i = e glogle Cudgden (JUll)  Salely bekas 3l ddaii s 5 (F

Il

Ve

» VEAS

Pcl kol ain 515 JS0 a1 oloaiis o old Siddy ,f S5 —VF

gase | gae Job b(in) | culs t(in) | ik, o o (ki)
\ ) s &
Y ) oy 0¥ e
Y ) oyl Ao
® \Pe (A
e (¥
Ao (¥
® bo (f
®
%+ Y (¢ &4 r /+ %0 "+ ise:



%0 “+ isel (==) & 4

Y dscies 31“F [#Mﬁﬁﬂﬁ&ﬂﬂ ﬁé,;,;_;,.nﬁ

Tkl pod Jb ojlu )2 09290 slocw ) By ejr ) 2,l9e 5l Suplas Y
lagels | iilaS &sga (Y Lo Lol s azgy 3 Saliiagpul SL Jlazil ()
ek o JU (e Zaaglie 80 (F gy (RilaS g (T
fodlod AIT07S & o Ti-6AL-4V o ilid JLIT (sbl3e 55 3,090 51 S plas’ VA
ol gicanbin saatin clanlyn alax ad (el (1
ayle g WL Oyl a Caglde (Y
o ls L a7
3l (5 7S J (F
Plpaglaio ol 20 T g §l 200 jlne plp G (2 e 1t oSy 0G0 1) 20§ I30 Jlao purpe gl -4
foeolmm sie T=F-kNm Loy SJ oo slpt jlaie Blas walb 1. =1--MPa L

L 100 |
=

= e
L
T Yo (Y
T Yo (Y
(-:\‘ t Voo
q ) | 1 B Fo (¥

I 2t

LOHF 1o

3t

Bilbe Ldiye b ol p Job asly pppm g D jhad g1 Jobo 4y (glouds Cupli ilgid o5 Lowlas ainy 3l Hewd T4
g oS Jesd wl Ay 4 g el piien wlb ¥ gas gliuly 5o gas w1 g e il J5G
I W 28 Sl | e 2 9 Filaul

[ | | peDIl 0
plDg p:
Y

r‘f/ ff’k 2 ¢
| | ol

5 %+ Y (¢ &4 r /+ %0 "+ ise:



%0 "+ isel (==) & 4

A diio 31“F (i-fﬁﬂ“eﬂ'quﬂ“.u-" 54”,;_;3&}1

m : % ; 3 . 5 ) : F

loy "DS—T ol Sl Seelog pl slag i bl @ goges Sl 55 jlap l slalaad o gloylsale Lol
Jome g ClgiSy oo a e Al e gk dee o 00 gill able b Sl gilal glhle eni a8 s
Yl i T (09 Coa phen 590 DLl & iy gl ol s JUET S gy JLes]
(il i g |5 o= m)

&
—Im A

r
Tm (7
Y,om (¥
Yem (¥
¥ iyl iyl plad
D5 ged 8 phaie =0 3 lagil any mlolia A 5 e ()
BCEL SO S UL PRpOUE-  FRLI BRSPS, IR SO ST S8 R PR o
wigls ,;:'}L.o| a EL:.'.'_'.-J L LI e P | EJa.E..n Sy okl g jbaeal Jue (Y
s gl b ga; ot 5abtE ez (o (SeMi-mMON0COQUE) Lowlen b auss (F
! amas (5l lowglen JU disgy ol Glaca ol 2590 40 4y 3F plas
SLAON RO S B PCEEL aPp e U S B
sl [ 2 s b Carglyl il aiwgy 0 YL palad plSonial a4y i (gl (Y
g oalinl plas 5l S cad il gl L ooggii b SO 2 i plaite e ST(T
by, 2L IL",',_,_,I_.ﬁ,,_'i' Alp g Coaglia U Agd ga aslasl 18 z wlada gl Iﬁ'&'h g o (¥
Jood v foal jode gz b ploebl wy i s Fad 0 plasbl cu g e 1 o g Jlail o

e Ul yg don Caolid g D gz plad o Sy B0 50 E g Shp A e e ) B9 S S

VF
-
n
e, ' A

P/2 4— | =
| —s P
P/2 -—i | o

\‘----"/ nD
Vi
— ¥
nD
190 J9o | s jalidd Coni aF 5Ly Jeoled U Jeb Cugili U 910 adaie b sldilgiw! diwgy S o
-‘______——i——__\_\_x‘- ?l_u.ul ._.....-Jal.i- ufd‘,ﬁ u.ﬂ-‘rb JJI ‘*"‘.‘.; Ih-h.\f uJIJInb JIJS u.j'ﬂ
oo \
&
/ e FUTL S g PRE = ) JRRP L - T S L ST
P —— ol i 5 g0 3 5V 255 b gy Ak CF
\ J S o Jams (g 505 g (F
L1 » 5 il e e R L £ ; L
. 9 il (i Bl Cughi 590 4 bogape g Sge 858 peS (F
. o
SRR,

5 %+ Y (¢ &4 r/+ %0 "+ ise:

-1

-T¥

-Té

’



%0 "+ isel (==) & 4

4 amio 31“F tﬁm‘!ﬁﬂﬁhln 54”,;_;3.:}1

il o y2l 4 55 1T 7 Aoy & Az 49 20T L gdi Sl 3590 50 TP
O Ay Fga B e 50 5,80 g e slaws el ()
39 g0 fult Al fga B 6 dhagy Caald ol L (T
B3 gh prie Mgy gn (PR sbiegs Sk J5he L (T
Oy e oy ileS g g0 Caglie iy ke spe lpl L (F

g badlys sloojlw aid iy  fulni

A8 e e gay S‘ R ] (el b akedi o po adafio) glopls adafe b oI Jlos b Sy -TY
Yol jade A alaili jo &g b= slado o jls

5.
ey

Y o
fr

x“s_}r
nr
Tl ol P ol Jlosl 31 0 A o5 lail 831 g lowlo sl R glad a0 10 50 31 laS iy pd —TA

PR"
TEl
PR’
rEl
nPR"
vEl
nPR"
B fEIl
pr blge golil dx o dw gl g il Bl WS 0 ) (RO Dpge AT Ll gla 8 Gl g ejle -TA

Pl 0y 5 AT 0l i o pile 51 Kopp
Yy k, O

{f

0

(i1

e

(f

) -k,

ke (¥
@ k, k, + kg (F
_h. “rr
® W .,

5 %+ Y (¢ &4 r/+ %0 "+ ise:



%0 "+ isel (==) & 4

Yo domboo 31“F tﬁm‘!ﬁﬂﬁhln 54”,;_;3.:}1

¥ ] il i iyl slad

W2l (ggles Toy b Ty el phas laldle 5l cass o ()

fo 1y (St i 51 raels Sl Jo U5 PLIL2lS 551 g, (7

sl polizal B KazVué g Szl 5l el alge plod (glp (gjlma I Sl (F

secondary warping L a.li. ,» primary warping .56 jlas 5L alelie foes 0 Josas ol 4 (F
Syl ge aidya

o it dy GSlE Jlail U 1 g0 o 1R pai 90) Tioansl plaf A BauSi @il8 ol e olimo 13 03l 30

[
l P

A
=~ o} vP
fF—— ELM ey il
EL]l
P
ql
AP
ql
alo ol yie 1 p D i slawls bl o A Colgs abfio ol g L Jsb glyls BD als 5 500 50
S AWl Job usly 059 foal jais

B
—{"I
q

mr ©

s

(f

U N
[ ] 'B 'I:"I
AE
WL
=¥
L AE
WL
TAE
r
¥ LD WL (1:
fAE

Tl ol IV adaiis 33 jho g s S 30 190 5 s
aM_|
FEI

oM.
| | L -«
: D

vTEI
VML
‘ #El
ML &
VvYEI

L

-+
.

YElL1I YELI El1l

5 %+ Y (¢ & 4 r /+ %0 "+

.

¥

-¥Y

lse:



%0 "+ isel (==) & 4

IAEETF J10F (3 prindand) ¢ oo 3 5398 5.}”,;_;3.:}1

Tl pramae o ) g 230 y2 i jles plad

u....|).n..a K=? )J;T..._._...';}'I:"I
L

a2t X =—

= L ﬁ S Y

L.
.\;..ul‘:jg}(-iT_}.;q_L:_L_._,_',::.;{f

g2 = (Y

AAAAN

sl il K}? 3 et S (F

sl o 0313 LA (Ghmiyd & 5 jlb glolile 1 S plaf 5o (shear center) oy 35 o Joxe

% (f ] (v s (v 4

i ) e ot b 3 e jglidd e 2 ulaY] g glecie Sin adaie LU Glas Jlsed wd g0
Vil jodier Sl diiw adadio aF | Sl 4 2l 5L adadle oF | Sl 30 ddociin

o
J¥h

3
=
¥
S
=
3

N
5

pobe el o Jles! B 30 eddd eias polio b 20 slaailoe iadail o 30 abliis dmio 90 595 »
2 Yol jadi alaili cpl 5o Lol sla, Lid
o, = 4p i Oy =P i

ﬁp o, =—4p . O =—p (¥

NEY ==
ETiN g, = ﬂTp . G, =—p {f

2p

5 %+ Y (¢ & 4 r /+ %0 "+

\Bi

-¥a

-y

lse:



%0 "+ isel (==) & 4

5 %+ Y (¢ &4 r/+ %0 "+ ise:















