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wi- DiSgrtl(u~4-r[ul*2ew 2+u*4-1) ¢ (Dixfu), ul*2+(1/(u*4-1))) +x[ul*2¢ (u*4-1)« (D[O[U], u))*2],
x[u]]

Sty \ A
20w rin) I-Tf;;-r (u}?) »2 (-1 0} ru] & (u)

Ouqep

]

2\,' (1wt -utwterul?) (Ao rfu)?) o (-1eut) ru)?erfur?
v

l-‘u’:‘[u] (-2+2% z[u]® +uw’ £u] = [u]) [(-lou‘-u‘f rlul?) ( 2

=leu

+x [ul’) +(-24u!) x)ie [u]’) -

‘
1

2 x[u] (-u‘w’ [ - +:'[u]’]+ (-hu‘)e'(u}“) ((-1§u‘-u‘u2:(u]’) [ : 4:'(1;]’]4. (-1+u') :[u]’d[u]’].

=1su -1sut

2 (-14uu'v rpu)?) ((-la;u'-u‘w’z[u]’) [ :

-10\!‘

sy [u)’) e -1+ u)rpuy’e [u)’] 7 [u] -
(-2 eutout'v :(u]’) x {u)

1

l-au’ (2¢2w xfu)? s uw’ xu] 2’ (u)) ( < z'[u)’] sqaurul? o (ul? ¢ 2 (-14u') rlul 2 (ul 07 (u) o
-lsu

3

(-lou‘ -uty? :[u]’) |-ﬁ e2x [u)r” [u]l +2 {-lou‘) riul’ & [u) O"[u]]] =0
~leu

-1sut

eul’= (n’ (-10“‘ -u“?t[u]’) ( : o:’[u]’]/ [r[u]’ (-Iou‘) (z[u]’ (-2 na‘) -u’))]

equation :
-(n’ -u'w ru)t e 2w xu) (0° - (-24 20 o 1) 2u)? o (10 20) W Ru)!) 2u) .

(-1ew') (2 =u'v? rpu)’) © (u)? s 207 £ (u)? (- (-1 ou‘)2 aw s (-1 ou‘)’w’ x(u]’) x (u]’)/
(ztu) (0% - (-1+u') 2(u)?) (1-u'eu' v z[u)?)) ez " [u) =0
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T pgo a0 dolae (48,9] Gyt 2&..»%

(( clx] sxc[x] v {22y 2 l:"[x]]° ((xoz)‘-l) -p’)
{{1-{ererezrzgs a2y e :-“[:1)’-*) (rr=l s e (2] 4 (1/2) ¥ 2 [x]) (2o 2)* - (E[x] 422" [x] 4 (1/2) " 2" [x])) = [x] +

({{a-(cixlvzexl s (1/2) 20" (x))° ) (cfx) o2 (x] s (1/2) 2 7 (x]) (xe2)* - (clx] v2c(x] 0 (1/2) £ 27 [x]))
(2(xs2)® (clx) ez [x]« (1/72) 27 ¢ [x]) (' [x) o207 [x]) - 1) (e[x] + 22 [x] + {1/ 2} & 7 [x])
(=) vz [x1)* ((x+ 2 -1) 1)) ‘

({{rtx1s2e1x1+ (1/2) £ ¢ (x))7 ((xe2)* -1) - p7)

((2¢xs=)® (cfx) e zx'fx) o {1/2) 2" £ [x}) (x'[x] e 2" [x])
(1-(rixlezrix) e (2/2) 2 £ [x]) W s (rxdoer D) o (1/2) 27 € [x])7 (' [x] » 207 [x1)707) ) o

(' fx] + 2 [x])* ((xt:)‘ -1) ol” -0
p* = rix)* ((0)*-1)
2= (u-u)
coofﬁ.olent[
((erx1 + 22 [x]+ (1/2) £ 27 [2])7 ((x+2)* - 1) - £[2) {4x)*-1))
{{a-(rix)varix) v (1/2) = t"(n])'v:) (etx) vz fx] ¢ (172) 2 (x)) (xem)* - (£lx] vxr'[x]) ¢ (1/2) 2 " [x])) £ (x) o
({{r-(rix1e2r =1+ (1/2) & r"(.])‘v’) [Fix1+ee (214 (1/2) 27 e (x]) (xea)' - (e[x] s 20 [x] 4+ (172) £ ¢ [x]))
(2 (% z)'(r(x] ezrfx]e{21/2) l’r"[x]) {r'fx}szx |x]) -~ 1) (t(ll varfx]s(1/2)2 r"lxl]

((r'[s] sxex])° [(so:)‘- I) + ln +
({({etx1ozeixy e (172) 22" (x))7 ((xez)* - 1) - £ix)? ((x)* - 1))
((2¢x+=)? (rlxlezrfz) s {1/2) 2" 7 [x]) {x'[x] ¢ 22" [x])
(1- (==} szx[xje2/2) " x"[x])'w’ s(rixjszrifx)« (1/2) 27 r"[x]}' (rfx]ezr[(x])?w)) s

(=] sz (2]} ({x+m*-1) +1)), ']

[AxPzix1® -2 [-1-x") zixl oix]| (1= (-1-x'} o x)*-2x" rixi o'[x] (1- clx)® -V rixd¥ o [x1%)) -

(-rix} s x'rix] (1w eix]®)) [€x® pix)? a2 (-1 ox*) 2ix) £'[x]) 2¥ix] «
(-rixl -x'cix] (1-w2(x1®)) [-1-2xc[x] e 0x}| (2 0x) (1= |-1-x') e ix}?] - oix] (ax e ixi® -2 (-1-x*) ' [%] £ (x}]) -
elx] (1o [=3ex") & (x3¥) [{~2e2x2ix)r (x]) (€3 2ix] [T’ rix}?]| -2 [x] ox' [«2W r(x)P (%]« (1w (x)*) " 1x))) »

[~eix} % eix] (L-w r[x]%)) [6x" rix) ¢'[x] - 25" ¢ [x]® - xix] ¢"ix:]]]

Fullsinplify|
(a(/ (- tvrm® ez [-1e ({3 (2-97))7)) tvirm = 1:)
(l . (-l {2/ {2- v’””‘)‘) rixlFe2((1/(1- v’”“‘). fviwp izl (L= (vrw)® oo (vim® r'(:]’)) N
(- term o (27 (2-v))7) tvrm (1w cerm?)) (8 ({27 (1-v%))7) tvrm® o2 (-ae ((1/ (1-91)) ")) v i £ ix)) 2 (a0

(~evrm o (17 (3=} v rm (19 tvrw?)) [Frea {1/ (1-97)) ) (v rw e i)
(r‘lxl (1 ’ (-1 s{{z/ (2~ v’”"’].) r'lx]’) v (wiw) {l ({a/ {2~ v’))".)' rix)}?e2 (-1 {2/ (2 vv"))“'].) ' [x] r"lz))) N

tv/w (s (-1 ({27 (1-4))Y)") e 1ap?)
“-l +2 ((1/ (l-v’”’“)' {viw) r'[xll
(at(a/ (1-w))"")" wrm (10 vrw®) - xixn o (1) (1-97)) ") (207 (v P 2 [x) o (120 (v w) £ ) ) 6
(~tvosm e (17 (1-97))) v rw (1 v rm?))
“ “1/ (1- v’])"'): (v/wyc'(x) o2 ({2/ (- v’))"")' (r'[x]’ v viw) r"[x])))]

avt (1-vi v erxg?) [vw-viee [ )Y c1a v l‘-c\‘}ﬁ —avi oL o e -vterag?)
i ) -

11!

?amtﬂm[[vv-v’wo(x.!v:)‘u {-14+) (-4\[§.4¢E-u’] r'[xj-v’ur'lxl’]]
1 qan (2

3 .y 2 1 ' o
VWV w“[--l-v’J rix]-2v {--109“ r'[x} -
ol 1 (e V. LR L
W o] T rix] - I.--x-viyl W[kl -v W [x]
(VI v r'tul e qup?
Vwe ¥7 ) - -0
{1-+%) 1-w*
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(47-3) <5 > dolas (sl U, 4l ol 5 YU (o gl logas (05T oty : 3 Camwgus

£2 =
NDSolve
{(~y0x) +x*yx] (1-w"y[x)?)) (v(x] (1427 y[x] ¥ [x]) (14 (-14x*) y'[x)7)) +
(-p%+ (-1+x*) y(x1?)
(14 (-1+x")y (x1? +2x* y[x] y' [x] (1-w? y[x)? ¢+ w? y[x]? ¥ [x]?)) +
(-vx) +x* yx] (1-w? y[x1?))
(-p2 + (-1 +x‘) y[x]1?) y”[x) == 0, y[uc] = 0.19996, ¥ [uc] = -0.0141245}, y, (x, uc, 60)]
p=10
uc = 7.07248182
w=5

Plot[Evaluate[{y[x] /. £2}], {x, uc, 60}, PlotStyle -> Automatic]

f3=s
NDSolve |
{(-ytx1 +x*yx] (1-9" y[x]%)) (vIx] (14227 yIx) ¥'[x]) (14 (-1+x') ¥'[x)%)) +
(—p’ + (-1 + x‘) y[x]g) (1 + (—1 +x‘) vy [x1?2+2° yix] v [x] (1 -wlyx)?+wly[x}?y’ [x]’)) +
(-ylx] + =" y[x] (1 -w?y[x]7)) (-p2 + (=14 x*) y[x)?) ¥ [x] == 0, y[uc] = 0.19996,
y'[uc] = -0.0141245}, y, (x, ue, 1}]
p=10
uc = 3.73481817
w=5
FPlot[Evaluate[{y[x] /. £3}], {», ue, 1}, PlotStyle -> Automatic]

2
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f4 =
NDSolve |
{(~yrx1 s x*yx] (1-w" y[x)?)) (vix] (<142 y[x] y'[x]) (1¢ (-1+x*) ¥ [x]7)) +
(-p2+ (-1+x*) yx1?) (24 (-2+x") y'[x)%+2 P ylx]y(x] (1-wy[x]?+w’ y[x]? ¥ [x]?)) +
(-y(x] + x* y[x] (2-w?y[x]?)) (-p" + (-1 +x*) y[x)?) ¥ [x] == 0, y[uc] = 15.723,
y [uc] = -0.0124342}, ¥, {x, uc, 40}]
p=20
uc =1.27287
w=0.05

Plot[EBvaluate[{y([x] /. £4}], {x, uc, 40}, PlotStyle -> Automatic]

8
1 nean

RN Y
I); ) = ™ “
£5 =
KDsolve |

{(-yix1 +x* y[x] (1-w?y[x1?)) (vix] (-1+2xy[x] ¥ [x]) (1+ (-1+x*) y'[x]?)) +
(=% + (-1 +x*) y(x)?)
(14 (-1+x*) yx1?+ 227 yix] ¥ [x] (L-w? y[x]? +w? y[x]? ¥ [x]?)) +
(-yix) ¢ x* y[x] (1-w% y[x]?))
(-p% # (-1+x*) y[x]?) ¥"[x] == 0,
ylue) = 15.723, y'[uc] = -0.0124842}, y, (x, uc, 1}]
p=20
uc = 1,.22487
w=0,05
Plot[Bvaluate[{y[x] /. £5}], {x, uc, 1}, PlotStyle -> Automatic]
3

[Lheto)

et

1575
e
1
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S ey Gl Sl S > dolas 0550 Gy 4 g

.z.D[(((l-wzr[u]"‘) (1+z' [u]z) tr[u]"’e‘[u]’)“z/uz), r[u]]
2wl r[u) (1+r'[u)?) «2r[u] &[u)?

STy

242 \/(l-wzr[ulzl (1-r"[u)?) +r[ul?e(u)?
1-w? rpu)?) x
.M.o[ ( (u)?) 2" [u] 4
u? -\[(l-w’x[u]’) (1+r’[u]2) +r[ul? e [u]?
o 2 {1-wr{u)?) r'fu]
' \f(1-wr[u)?) (1+2[u]?) +£[u)? & [u]?

2w riu] r'[u]? (1-w? r{u}?) £ (u]

+ —

uff(1-w?r(u)?) {1+2'[u]?) - ru)?&(u]? ol \[(l-wzr[ulzj (1-r'1u)?) -r(u)?e'(u)?

((1-w?rul?jriu) (<2w¥rfu] ' [u] (1«r[u)?) +2ru] r'[u]&u]?+2(1-w r[u)?) r'[u] £ [u] +

2ru)?etu) e’(ul)) / [20? ({1-w? r1u1?) (1«2 [0]?) < c[u]? & [0]2) 77

((2-w?r(u)?) ' [u]
(-2w* rfu] 2 (u] (242 [u)?) +2xu] ¥ [u] @' (u)*+2 (1-w? r[u)?) £ [u] 2" [u] +2x[u)® &' [u] 87 [u])) /
(2v* ((1-w*rpul®) (1+1 [u)?) +r[u]26'[u]2)”2)
“(2 (=[] + 2 () sur(u)? (W -0 [u)?) (W (1ex[u)?) -0 [u)?) ¢
urfu) (-w (1exr[u]?)+ (1e22 (u)?) O (u)?) ~ur"[u]+
rful? (4w’ r'[u)®+u (2w? -0 [u]?) r[u] +x'[u] (4w’ +26 [u]® +us'[u] 87 [u])) +
w? ru]t (2w2 r'u]d+u (-w’c»e‘[u]’) r'’[u] ¢’ [u] (2\3-6'(\:] (26 [u] oue"[u])))) B
0
& [u]? = (u* p? (J.-w2 r[u]’) (1+r'[u]2)/ (rru)? (r(u)? -w* p”)))
equation =
(1eru)?) (PP v eru)® (22 (u) -w r(u) (ue2r(u] ' (u]))) / (wrte) (-p7 vt 4 x(u)?) (<2497 r[u)?)) +
r[ul =0
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Sl lslas gl eyl Jamsy 3,k 51 1 cn r p30 4z 0 galolas (40,51 sy 1 S Cwsgay
(72-3)

((1+=[u1?) (p* v’ e x[u]® (25 [u] -w* x[u] (ue22[u] £'[u]))) +

urfu] (-p*u'+r[u)?) (-1+w’ r[u)?) x"[u]) =0
rfu] = (z{x] +2x'[x] + (1/2) 2° 2" [x])

r'[u] = (¥ [x] +z2"[x])
xr[u] =x"[x]

u= (u,+z)

uw = (1/ (pw)'?)

r(x] = (1/w)

o COefticient[
((14(:‘[x]ozr"[x])’)
(p’ ((r/ (pw)'?) +z)5+ ((1/w) szx'[x]+ (1/2) 2° ::”[x])3
(2 (x'[x] +z2x [x]) -w" ((A/w) +zx'[x]+(1/2) zzr"[x])
(((1/ ew)**)+2z)+2 ((1/w) sz x"[x] + (1/2) 2° 2" [x]) (x'[x] +zr"[x]))))¢
((1/ (ew)*?) +2) ((1/w) +2x'[x] + (1/2) 2% " [x])
(-p’ ((1/ (ew)*?) +2z) + ((1/w) sz [x] + (1/2) z’r"[x))’)
(-1ew® ((1/w)+zx'[x]+(1/2) 22 2" [x])°) =7 1x]), 2]

4‘\/pw rix] 4Vpw r(x)]® 4x(x)!

B
FullSimplify| — -
[w’ pw pw w ]
4 (1-2x1?) (Vpw r'[x]-p (-1+2[x1%))
. -

Solv.[ (‘\/p_v r[x)-p (1~ :'[x)z)) =0, x'[x]]
-‘\/—w--'\/;\“pqrw _‘-'\/;;-W\rp—‘\/(pow

{1 = b {=ta T 3
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Sl yr0 dolae JS 0y0ls Loy 3o,k 5l 1 o 0 pgo a0 (galolae (0 ,5] Conns : 6 i gud
(74-3) Jwsl s dlolae sy

series|
((2+x'[u)?) (PP u’+x[u)’ (22 [u] -w” £[u] (ue2x[u] 2'[u)))) +
urfu] (-p” u'+x(u)?) (-1+w’ r[u)®) r(u]) =0, {u, x, 1

1]

Fullsimplify|
(22°[x] (P* %* -w’ xx[x]* +2x[x]" ' [x] -2 w* z[x]° £'[x]) =" [x] +
(2w* xx[x]® (-p° x* + 2[x]*) X' [x] +
(-1+w” 2[x1?) ((-P" x* + x[x)7) (zx[x] +x ' [x]) +xx[x] (-4p" X" +2x[x] x'[x]))) =" [x] +
(1+x'[x)?) (50" x' -w' r[x]* -4 w’ xx[x]” X' [x] + 6 x[x]" r'[x]" - 20w’ x[x]* x'[x])7 +

2r[x)’ x"[x] -2w" x[x])° x"[x]) +xx[x] (-p" x* + 2[x])7) (14w’ x[x)?) 2V [x])]

Fullsimplify|
(2x'[x] (P*x° -w’ xx[x]"+22[x]” x'[x] -2 w” x[x]” ¥'[x]) x"[x] +
(2w* xx[x]® (-p" x* + x[x]%) ' [x] +
(-1 4w x(x]?) ((-p" x* + x[x]?) (x[x] +x2'[x]) +xx[x] (-4p" X" +2x[x] £'[x]))) =" [x] +
(1+x'[x]%) (5" x* -w” x[x]* -4 w’ xx[x]” r'[x] + 6 x[x]” x'[x]" -10 w" x[x]“ x'[x]" +
2x[x)’ " [x] -2w x[x])° x"[x]) +xx[x] (-p” x" +x[x]?) (14w x[x]?) 2 [x])]
r(x] = (1/w)
x=(1/(pw)*"?)
m:.smpnty[a (1/w)? x'[x] (2 (£'(x] +x'[x)°) - (1/ (pW)*?) (1+p’ w (1/ (p w)"’)‘) " [x]) =
w' (1/w)* (1e11x'[x)?+20 2 [x)* -3 (1/ (pw)'"?) ¥'[x] x"[x]) +
P (1/ (pw)*?)* (5+5x'[x)?+3 (1/ (pw)*"?) x'[x] " [x]) -
w' (1/w)® ((1+62[x)%) 2" [x) - (1/ (pw)*?) 2 [x]) +
p? (1/ (P')!i?)‘ (1/“) (5 r"[x] & (1/ (p w)l;’?) r(3) [x]) =
(1/w)? (l v (1/ (pw)*?) X' [x] +4w’ (1/ (pW)'*) 2 [x]7+ (-:I.‘»sp2 w' (1/ (pw)“’)‘) x’[x] -
6 [x]°x"[x] + (1/ (pw)'"?) (1.p"’ w? (1/ (pw)"’)‘) ' [x])]
4 (142 [x]7) (‘pr ' [x]+P (-1+x'[x]’))
- =0

pw
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(18-4) Jsl s dolas 1y 451 Coway : 7 i gud

z= (1_"‘2)
D[(((-r[u]’w’*z) (1+xv1?) +zr[u]’9'[u]’)”’/u’), r[u]]

-2w?rfu) (142 [u)?) ¢2zr[u]) O [u)?

2u? -\[(z-v’ r(u)?) (1+x'(u)?) +2r[u)? e [u)?
D[ (z-v’r[u]’) r'[u} : u]
u? \/(z—w’ r(u]?) (142 [u]?) +zr[u)? 6 [u)?

-2w?rfu] [1-r'[ul?)-2zr[u] & [u]?

2u° \j’{z-wz rlul?) (1+r'[u]?] + z r{u}? &'{u]?
2 (z-w*r(u]?) r'[u)

u? \/l'z-wz r{ul?) (1=r'[u)?)+2zx[u]?e [u]?

2w riuj r'[u]? (z -wiriul?) e [u]

u? \‘/{:-wz r({u]?] (1-r'fu)?) +zr[u]?s[u]? uz\/l'z-wzr[ujz] (1-rfu)?)-2r[u)?8[u)?
(lz-w*r[u}?) r'[u) (-2w* r[u] r'[u] (1+2'[u]?) «22x[u] ¥ [u] &[u}?+2 {z-w r[u]?) r'[u] £’ [u] +

3:2)\

2zrlul?€'[u] & [u])) / (2u? ({z-w? r(u]?) {1+ [u]?) + z £lu]? &[u)?) ]

Cld qudlg09d co 0ols 118 S > dlolae o

(~uru)? (w?-20'[u)?) (w? (142 [u])?) ~2z0 [u)?) suzr(u) (W (Tex'[u)?)-2 (1422 [u)?) 0 [u)?)
2? (-2 (r'[u] + 2/ [u]?) +ur”[u]) +
z r[u]? (dw’ r'[u]d+u (-2w2+ze'[u]2) " [u] + ¥’ [u] (sz-ze‘[u] (26" [u] +u8"[u]))) +
wirful? (-2w? r ()P su (W =20 [u)®) ' [u) ex'[u) (-2w 420 [u) (20'[u] +ue[u])))) =0

p?ut (z2- w?ru)?) (142 [u)?)

8 [u)l? =
zr[u)? (-p?ut+zr(u)?)

equatino :
d

(p* u‘-zx:[\.l]"')2
(-z (2+x [u]"') (p?u® - r[u)? (-2zx"[u] +w* x[u] (u+2x([u] r’[u]))) +
urfu] (z-w’r(u)?) (-pv*ezr(u)?) r(u]) =0

zr[u] (z-w?r[u]?)
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[M1=0.1Lw=05 gl (18-4) wolss Soges 48] Cows : 8 i gud

rl=
NDSolve[
{(-2+v.7) (P x* -xw?y[x]*-2y[x)” (-1 +v.” s w? y[x]?) ¥ [x]) (2+y [x]%)+
xy(x] (07 x*+ (-14w?) y(x]?) (-14v" +w” y[x])?) ¥ [x] = 0, y[uc] = 1.9, ¥ [uc] = 0.3881966},
¥, {x, ue, 0.001}]
p=0=0.1
w=0.5
v,=0.3
uc = 4.240368115248899"
Plot[Evaluate[{y[x] /. r1}], {x, uc, 0.001}, PlotStyle -> Automatic])

(18-4) il s dolas slp 1) o pgo a0 dolae (48,91 oty :9 Cawgad

.._.Series[
(-z (142 (v)?) (PPe®-x(u)? (-22r' [u) 4w r[u] (ue2r[u]x'[u])))+
vrlu] (z-w? r[u]?) (-p? vt ezru)?) 27 [u]) == 0, {u, x, 1}]

- FullSimplify|
((xr[x] (x—v"’r[x]’) (-dp2 x’+2zr[x] r‘[x]) +
(-p" x'+zr(x]?) (-2w" xxr(x]? r'[x] + (z-w? £[x]?) (r[x] +xx'[x]))) £ [x] +
z(-2x[x] (P*x°-w'xr(x]*+2zx[x]" r'[x] -2w" r[x]® ' [x]) r" [x] -
(1+r[x1?) (5P x* -w? r(x]* - 4w’ xr[x] ' [x] + 6z r[x]? &' [x]? - 10w’ r[x]* =" [x]? +
2zr[x]?x"[x] -2w' r[x]® 2" [x])) +xx(x] (z2-w’r(x]?) (-p®x*+2x[x)?) r [x]) ]
r(x] = (2}2 /w)
x=(z/(pw))'"?

. T —18) —— .7 — N 2t
o (e [JE ) (o Ve e V] [ [T
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(48-4) Josljins dolas 1,551 Cowy : 10 i gud

p[(({2+x1w1?) ((2/97) -xte)®w®) + (1/v?) (rrw)? &' 11?))** / (w)), riu1]

-2wirfu] (141 ful?) « :—’~‘=A_41‘"—-‘3~

2u? [(& -w?r(u)?) (10 [u)?) - E2Cgi0l

\‘l w
(% -w?r[u)?) £ [u]
o[ -

]

u? -J("L: -w’ r(\:]9) (1+r'[u]’) = M

mllsimplify[

2 (;-‘; -w? r[u]?) = [u] r' [u] (-;2" -2w? x[u] x'[u])

- +
| u’.\/(% -w?rful?) (1+x[u]?)+ -'J:J;—':EE “2\/(% -wlru)?) (142 [u)?)+ El’_‘“;_lﬂ.:

+

(& -w?r(u)?) =[]

u? \[(:‘7. —w? r[“]’) (1+r' [u]’) ’ ”ul:"f (u}?

1 ' 2 g ; 2rfu)?e'[u]?
[(‘-‘; -w’r[u]z) ' [u] ((-F -2w?rful r [u]) (142 )?) - —————+

u3
2 ‘(u] & [u)? 1 2 26 [u) 8~
il '::] (] +2 “? -w? z[u]’) r'[u] r[u] + r (vl “:"l (v ))/

2 ar 2,32
e (& ) a0 20T ]I’
u u

2w ru] (143 [u]?) + 2L L0

2u? \](;‘, -w?ru]?) (14x[u)?) 4 -'h]-’;;'—l-‘ﬂ-

n? u® (“l -w? r[u]?) (1+r' [u1?)

it |

ru]? (-0%u® 4+ x[u]?)

equatin : ((1+r' [u]’) (—Iil2 u’ +r[u)? (-3 r' [u] +u?w? (u rlu] + (n’ u®+2 r[u]z) r’ [u]))) -
urfu] (0?uf-ru)?) (-1+w? wir[u)?) £ (u)) = 0
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M=10=05 gl (48-4) Lil,is dloleo Jlogei (30,5l cewsy : 11 Csguy

g2 =
NDSolve |
{((r+x1e1?) (-0%w? ¢ x(u)? (-3 2 [u] +u? w? (ux[u) + (P2 u®e2x(u)?) 2 [u]))) +
uru] (0% v®-ru)?) (-1+u?w? r[u)?) 2 [u]) == 0, r[uc] = 1.68179, r'[uc] = 0.194396},
r, {u, ue, 0.001}]
D=1
w=0.5

uc =1.18221

Plot[Evaluate[{r[u] /. g2}], {u, uc, 0,001}, PlotStyle -> Automatic]

RS VS, | S, U, S

(48-4) Sl dolae sl 1) s 3 pgo a0 dolre (495] Cowns 12 Cowgud

series[((1+x'[u)?) (-0?vT s x[u)? (-3 2" [u] +u? w? (uz[u] + (B u®+22[u)?) 2 (u]))) +
urfu] (n’ u‘-r[u]’) (-1+u’ w’r[u]’) r"[u)), {u, x, 1)]

Fullsimplify|
(2= [x] (-x" ew? xPrx]*-3rx] ' [x] +w x? 0 rix)? v [x] + 2 w? x? r[x)® ¢’ [x1) = [x] +
(xxrx] (x° 0% -r(x]?) (2w? xr(x]? +2w? x” r[x] £'[x]) +
(-2 +w? x? r[x]?) ((x* 0% -x[x)?) (r[x] +xx'[x]) + x2x[x] (6x" 0% -2x([x] x'[x]))) =" [x] +
(14:’ [x]Q) (-7 x*m2 3w X rx]t s AW X r[x)¥r[x] 8w x" 0% rx} ' [x] +
Awlxr[x]"r[x] -9r[x)? ' [(x)7+3w? x® % r(x]? r'[x])? +210w? x? r[x]? 2 [x]° -
3r[x)® r”[x] +w? x" 0 r[x]” x [x] +2w? x? r[x])® x'" [x]) +
xr(x] (x*07-r[x)?) (-1+w x? r[x)?) P [x]) == 0]
r(x) = (014 /w4)
x= (1/ (a4 w4))

gl (0380w (]’ (w38 Vo VT 2 [inl))
VE v
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abstract

In recent years it has been shown that in relativistic heavy ion collisions at the
Large Hadron Collider LHC and RHIC quark-gluon plasma (QGP) is produced
by the strong coupling constant. Since the coupling is strong, one can not use
perturbation approach. A new method for studying QGP is to use the AdS/CFT

correspondence.

The thesis has used this method and the problem of acceleration of heavy quarks
in the QGP quark gluon plasma and vacuum is reviewed. To study accelerated
motion, circular motion of a heavy quark with constant speed is considered. From
the AdS / CFT, the dual picture is a rotating string t in the bulk. We begin with an
overview of the resources in question and find the differential equation of motion
for the case of plasma and vacuum. The different ways to solve them are
examined analytically and numerically. Analytical solutions only in the case of
quarks in the vacuum can be obtained and shown in other cases numerical
methods must be used. Also lost energy quarks are studied in various limits and it
can be seen that as the rotational accelerations decreases the drag force and as the

rotational accelerations increases the radiation is dominant.

Then a new problem is considered which express that the rotating heavy quark in
the vacuum is moving with a constant speed in the direction of the axis of
rotation. The energy loss is calculated and is shown analytically that in this
casethe energy loss is greater than when the quark energy loss has only rotational
motion. Another problem is that the study of the motion of rotation quarks in

non-relativistic space —time and just move in vacuum.
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