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n

=

. el Gl S bl 4 e
Vise)= 2 (ay +Gy'(e)) sinme = (1. 2 ) x

M=\

Vias)= Z (a, coshnx +b,sinh na+ G,,'(:r)) sin nx= Al (V+a)e-n+¥
J

n=\

b 51

A +G,, (o) = % (\-::-) f xsinnxdx = % ( -ni)(-\)"“
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ancosh nx + bysink nat Gy"(x) = — (V+) (A" (Y-m) T (A4
..u_,..:-d‘a.,...al,ub,._,a,. t‘.'.TJ;-L,-xS

ki o et ylles NE JLa
Uy = Ugtlytxty+t [ estsa eSysm  fZe
ufxy, «)=x+Yy , Ufry, +)=Y¥xy
w{o,yl)=y+t , u(zyt)=yt
wxa )=yx-t , WX e 1}=x-Yt
“5("=‘-L’-u“ S LV ww=ax+b , u(xyt)=Vxy ) +wxyt) 254 .J’-
T Sy V(o) =V(myt) =0
=- lI-x+y+t
x
ol oyleV gl ali .,
V=Vt Vyy+y+x+t
Vixy, «}=y+x; Vixy )=Yxy+ lf -\
Vieyt)=«; Vizyt)=s

Vix, o, t) =x-Yt + ﬂx; Vix,x,t)=Yx-Yt+ —}x—n
E

833,13 L 5 oS pn ooliial 4y, 9 J1d 1 O0p8 0 om
JT
H=FyV)= X [~ Vixyt)sin nx d

x

bV 4 oo pn oles 5 o S asph Jits
3
Hy=-n"H+H,+ X f (x+y+t)sin nx dx
u L]
AL
i (., ‘)n*l'l

T 1
=—f  xsinmxdx= A
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SR L SYale e T (A\TA)

_l ¥ ; _T_ Ly jAtt
B= - J smmcabcmr (V)"

et
Hy + n'H-H,=A+B(y+t)
Hny,.) = By+A, Hny,)=(Y+ %) A-(y+\)B
H(n, o,t)=(}+ -:;‘-) A-¥1B
Hnxt)=(t+ %) A-(Yt+2)B
(=230 P e J

H(ny,t)=Q(nyt)+R{nyt)
ol 0392 5132 Slp Qo) =0(mat)=e S ol 0 5,50 1, Ry t)=ay+b,
_y Yt
Rinyt)= =~ (A+Bt-Bx) + A{\+ —)-vBt
7 N
Ml 3 255,50 4 Q Sy i T 4 i L
Qi Q+n"Q=A+(y+)B-n'[(A+Bt-Bx) L +4(v+ X2 ) - vBy
3 F: 4
Q(ny,)=-A L + By
Ouny,-)=va-By+v8- 2
O(n, «,1)=Q(n,at)=-
Sy 4 gl palies b 4 Olg o des 1 200=Z Gousin my 0315 13\,

m=\

....'l....;:_,

Ony)= X {EpSithmt+Fopn COStpnd + -;g— [Br-n"{A+B*-Bxi]+
mn

m=1
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(VT ) i iiirnnsesosarenesasaaanssonsssasarraannsttnnosssonsssassitssansrns 20 Jé
? {Az+Bat-n"(Ax+ YAt-vBxt) [ }sinmy
mn
L\T JJ 45
e= L D=L )4
m ’ mx
Epn= ;,1:: {YAD(x1"ypy+n") +BD=x (Ym'-n'-\) -aBcd’ wn-BCM'}
Foun= ;1-‘— {(ADx(n'-\)-c(m'A-Bx+n'Bx - YBam'}}
ol
uyt)=y+t-y Lx+ T (L (A+BrBx) + A(\+ % )-vBt} sin nx
T nm=t F
® o0 ) c .
+32 X AEpSindt + FpnCOSipat+ pr [Bz-n'(A+Bt-Bx)]
nm=y ity
+ L fantBatn” (A4 YA¢-¥BA)]) sin my sin nx
7 mn
G ol el AVLY

48 Jor Uy g Jloe S Sy 2

O Uyl e UG ) =e Ual% o) SASINE , U(t) =l )=

- -] n
uxt)= X YN M iy pet sin nx

- acn'(n'-¥)

H¥EY
bouy + au; +bu =cuy e <x<y 1>
wte) = fix), ifxe) =

u(s,t) = u(\,t) = www.iran-mavad.com
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P3Py R B P T (1e:)
oo

ux,t)= ay,, Gp(t)sin nax o g
=

F g
3@n=Y f f(x)sin m:xdx(.\TJ:J
e (coshat+ :—asinh at) ; a>e )

Golt)= { e (\+ “T‘) s a=.

e (cosPt+ -2 sin Bt) ; a<e
8
p= % [¥(b+n's"c")-a"]'" , a= % fa*-¢(b+n's"c")]\"
C Ug=CU+SINAX ; U(X, 0 )=0 , UX, ) =0 , U(e,D)=u(\,1)="
ut)=Vixt)+wixt) w g
UTJQ 15
) 1
V=2 [y f w(x,v)sin navdv] cos nct sin nax
n=y .
wixt)=-c" sinh x+{c' sin h \)x+\
d =Yt ; ufxe)=x' (\x), u(s,)=u(\t)=.
u(xt)= 2 ;;;‘_— [Y (V)" Je™ ™" sin nax iy

n=\

JUR LY LINPRY PRI PUFRR OO |
Ul =X+t [ U(%+)=Y, ufl ¢)=x , u(s,t)=sint, u(nt)=vt

uxb=vixt)+wixt) ; wixi= 'ft-;:mt Xx+sint e
v{x,t)=acost+b sint+ AL Y- ¢ cost
4 L4
§ Y Ysint
+ nt+bysin nt+ —< [a(-\)"V ()" )] ¥ ——— }si
{apcos. . Sir po [n(-\) ((-\) M + Ty Ysin nx

C A=Y .
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n
b.,= "-."—.,an= l(;!_l)_, AQ=e 0‘ J,‘S

L3

I TAY PV T7AY st NER.
b= TO 1) vy + MU

' a(n'—\)n’

115 il S S gh Jom el 0 gl ¥

[ Sug=X ; e<xX<Y, 1>
a. | u(xe)=sinax [ esxs)
. Hx(o,f)=l b ux(\!t)=tT s Iz

[ UK W= XCOSE; o<X<m, >

&

uu(x, -)=sinx , +SX<n

L u(.,f):t‘ , u(ﬂ,t)=“t; =0

Fu,-un=t; e X<, >
C. g u{xe)=x ; .xxs)

| (o, )=1 , u(Vt)=t'; tze

-

By Upy=e | oK), I
d. 4 ufne)=x, uu(X,e)=0; ¢ SX=\

L uxx(':t)=i‘ » uxx(‘,‘)=cos‘,' e

[ Uy Fite=xt; o<X<Y, >

e uXxe)=x , ux )= ; oxx<)

[ (o) =o , ul V)=V 20
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e TR Y T T (VFY)

Uy-QUp=>s ; XY, >0
ax

f u(x,.)=sin? y WX e)=V+x; e5x35)
u('rt)= % y ux(\,l)"—'"t sl

Sslas (Sukas s 7 0 dalae PU=vERz)e™ ;i= V=Y gLl b aSdas Ol ¥
Hsla

Vvt+k'v=.; k = -t:-
Sobas slplyr g on Aol Slelpr Sl b g ST am i by 555 00 Jool
e b 5 peeda
25 Mos Jom astl 0yl 0

) u,+ %uw),‘ .<r<R, G, (>

r
1(r,8,+)=r cos® , ur,6,-)=+ ; +srsR, «s0sYa

Uy=C (U, +

u(Rot)=«, ufs,0t)=e ; «s0sY¥n , l2+

25 Plea S Jom ol o pllae = 7

¢ U =C" (U +ily,) +Xy Sint ; s X<z, +<y<m 1>
U(xy,e)=e , U(X,y,¢) ; osxSH , esSysa
We( oY) =0 U(mPl)=e ; esysm , l2e

| Wy(% o) = Uy(Xml)=e | eSXSA 120

(U Pluntisy)=x+y+t | o<x<x, <y<z, 0>
Uy, ¢)=¢ ; o8Xsn , «Sysns

Ui, o f)=o , UEat}=+ ;| o5xsx , [Z0

L U(ept)=e, U(mBH)=e [ oxxsm [ l=e
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fuu=u,, +-\—u,+r+t ;o e<r<\, >,
r

C. s oufne)=r , Ufre}=Yr+\; osrsy

| u(r =Yt ; 120

[ uy=ugp ; +<O<x, >

d. 3 u(6,+)=8 , W8, ¢)=5In0; +sOsx

| ufe,t)=t , uf=zt)=vt; tlz.

Saasiln-y
a. Py = S5 (-0 (57 ) Fdfh
b FAP} = T [\ POF ()] () Felf)
I=x sla

FAfY = S [ P@F (] 7" Flfy

A58 Jom ap b Jikd SaS gl s Jiles 1S9 - A
4. W=ty +X+E; o <X<n , >
u{x,+})=x" , «<x<s

U(o,t)=c N u(:r,t)=t M >

b. u=up+x+sint; s <x<n , >
Uk, e)=e; osX<x

U(o,t)=e ; Up(mt)}+Y0U(RE)="

C. u,-,+c"um=o S e XS L, I
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UZe)=e , UfXe)=e ; osxsn
u(s)=u(mt)=« , Un(o,t)=e , Un(xt) =sint; tz.
S o ay B SWAT SS ¥ yYa ol o e
dolyayph had SeSaly 55 dSG o i ol - 4
UgHly = ¢ ;| -o<X<w , P>
ux o )=f(x) ; -w<x<w

S a Jr s a4y |2 | 200 8 Byt U g el S Syees oS 5 yu

=X [T_fm o
uey)=2 I oy

Al ) 15 oo s ol = Ve
e tlpy=0 ; -0<x<ew , p>.
Uyl ) =g(x) ; -»<x<w
|u] <o , wiye.
y=w ] -oe
g

y o, ® ® Tyt
uy)=Lf v —Mdv+c----$; I gtoLnf 8225 a4e
a2 -0

o (X)) V' (tx)"
4 0530 b4 Ploe al UT S o a ins S5 By 4y o3 e 5SS a1
T b g i IS A g
Q. Uyrlin=x+l ; e<X€x , >
ux, «)=vyx-\ ; e sXST
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uﬂ(x! ‘)=x+ \ ;s o sksSx
u(e,}=t" ;1=

ufnt)=t N fz.

b. urSug=x-t ; e kX<H , >
u(x, +)=cosx s eSXST
Up( s, 1) =1 ; (2.
Un(m)=t-\  ;  tza
A8 J by sy Pla TS A=y
A Ug=Ugetlyy+ Tl [ +5X8x , esysx |, I2.
UMy, «}=y, ufry,) = .
u(ey )=t +y, ulayt)=-y

ux, s t)=« , uxmt)=x-t

bow=ugtiuyx ; esxsx , esysa , i2.
S D ED
u(‘)y!t)=’ » u(’ﬂ}’s‘)=\'

ufx o t)=xt , u{x,::,t)= .

C Uty +i,=X-Z; +SXSz , «SySx , «xZ<A
u(s,yz)=z , u(myz)=-
U, oz)=e , UXmz)=x

Uxy,°)=y , uxy,a)=.
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sl boYle, L S

d. uy - (ugtiy,) = cosx cosy cost ; .=xsa ,
ULy, ) = cosx cosy , ufmy,«)=-
u(syt)= cosy cost , u(myt)= -cosy cost

U(x, «,t)= cosx cost , u(xxt)= -cosx cost

oSyYSa , lZ-

128 Jo Y Bad KaS )y 5 Ple j1SG a1

a. ug=c' ug+flt) ;e<x< ® >,
Bxe)=e | osx<eo

(X, e)=e ; +Sx<o

Ulo,t}=e¢ ; Itz

ly(x1) —=o

b, u,= uy-Yu e XKoo |, [
Uxe)=eo ;| o=x<w
u(':t)=' 5z

U{x,1) =

Ca' U=l | +<Xx<o ;i>e
U e)=. ; osx<o
(o)=Y ; [z

uixr) =

a. ux,+u»,=x-y ; o <X<n YR
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u(x,o}=- , u(xa)=x'" ; estsx

ufe,y)=xy , u(myj=- N «Sy<a

b untuy=e ; o<x<n ; +<y<a
Uyl o) =YEN | Up(Ba)=e ;  essn

ux( %J’) =3 +,V » ux(#,)’) =Y LR

C.un+uﬂ=\ » o X< ;o<y<:t
uy(x, )= , ufxa)=sinx ; «<x<x

ufe,y)=sin Yy , Umy)=e | o<y<as

d Vu=s ; \<r<y , «<8<na
u(\,0 )=sing, u(v,0)=+ ; +s0sx

u(r,s)=s ,u(na)=. ; \<r=y

& VUZo, «<X<) [ o <y<Y) o C2<Y
u(s,y,z)=sinx y sinnz , u(\,y,2)=-
Ufx, o,.z) =u(x\,z)=-

u(x)yr ‘)gu(x':yr \)='
f Viu=e; r<y [ +<y<y o< <Yx  «<p<n
u(\, 6,¢)= cos’ ¢
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Z, 4z, =(x, Y ) (X)) = (XX Y )

ZZy= (0P HE YY) =K Ve XYt
ol S Aad o B S ST (E, +, Xy b s par Jar 53 LT WST
el S gt i e i g 4 o b el (Y g 0) OF GG ke 9 (5 0 ) 48
y)=06 o)+ (o y)=(5 )+ (V) ()
Aldel 1 (Slas o o5 5 Aok 3hel 48 yams o S 4 S 5B ST wde a
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The most important systems of units are shown in the table below. The Mks System
is also Known as the International System of Units (abbreviated St System), and the

abbreviations s (instead of sec) and N (instead of nt) are also used.

System of unis Length Mass Time Force
Cgs system centimerer{cm) | gram{gm) second(sec) | dyne
Mks system meterim} kilogram(kg) | second{sec) | newton(nt)
Engineering system | foot (ft) stug second(sec) | pound(lb)
Iinch (in.) = 2.54000 51 e 1 foot (ft)= 12 in. = 30.48006 12 cm

1 yard (yd) = 3ft = 91.44018 306 cm ! srarute mile{mi}) = 5280 ft =
L.609335 km

1 nautical mile = 6080.2ft = 1.8532 km

1 acre = 4840 yd * 4046.773m * 1 mi? = 640 acres = 2.58999 87 km *

1 fluid ounce = 29.5737 em

1 U.S. galion = 4 quarts (lig) = 8 pints (lig) = 128 fl oz = 3785.432 cm 4

1 British Imperial and Canadian gallon = 1.20094 U.S. gallons = 4546.1 cm *

1 slug = 14.59390 kg

1 pound (Ib) = 4.448444 nt 1 newton (nt) = 107 dynes

1 British thermal unit(Bru)=1054.8 joules 1 joule = 10’ ergs

1 calorie (cal) = 4.1840 jaules

1 kilowntt-hour (kWh) = 3413 Bru = 3.6.10 * joules

1 horsepower (hp) = 2545 Bu/h = 178.2 calfsec = 0.74570 kW

1 kilowatt (kW) = 1000 watts = 3413 Btu/h = 238.9 calisec

F=°C 18+ 32 1 = 60" = 3600 = 0.01745 radian

for further details sec.eg D). Halliday and R Resnick. Physics.3rd ed. New York: Wiley.1978.See also
AN American Nationa! Standard. ASTM | IEEE Stundard Meiric Practice. Institute of Efectrical and

Elecrronics Engineers. Inc. 345 East 47thVSurvedr NenYorkl. NIV, 10017,
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