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G>.9./+.. !" #$%&'(')*" +),-(-#./" &'0-&" ()/+','1" +$2#'*)#1" $&'$3'-++-4" '"

#$,)(+-"– ,-5*'6)5,-41"&-%+',7$"2-(#)8+-5(9"&":;;),('&+./"5#)05(&$/"()27-&-4"%$<'(.=

>)-8/-0'*-5(9" #$%#$8-(,'" 2)#52),('&+./" 5#)05(&" ()27-&-4" %$<'(." 2#'&)7$" ,"

'557)0-&$+'?" -5-8)++-5()4" 2#-3)55$" ;-#*'#-&$+'@" ()*2)#$(A#+-B-" 2-7@" &" (&)#0./"

()7$/1" 2-0&)#C)++./" &.5-,-'+()+5'&+-*A" &-%0)45(&'?" &+)D+'/" ()27-&./" 2-(-,-&="

E$++$@" 2#-87)*$" '*))(" &$C+-)" 2#',7$0+-)" %+$6)+')1" '" -0+'*" '%" 52-5-8-&" ))" #)D)+'@"

@&7@)(5@" *$()*$('6)5,-)" *-0)7'#-&$+')= >-" 2#'" 2#$,('6)5,-4" #)$7'%$3''"

5--(&)(5(&A?<'/" *$()*$('6)5,'/" *-0)7)4" &-%+',$?(" (#A0+-5('1" 5&@%$++.)" 5"

+)-8/-0'*-5(9?" A6'(.&$(9" $+'%-(#-2'?" *$()#'$7-&1" '52-79%A)*./" 2#'" #$%#$8-(,)"

5'5()*"()27-&-4"%$<'(.= E$++.)"(#A0+-5('"5&@%$+."5"+$7'6')*"5*)D$++./"2#-'%&-0+./"

2-"2#-5(#$+5(&)++.*"2)#)*)++.*"&"A#$&+)+'@/"()27-2)#)+-5$= F#)-0-7)+')"A,$%$++./"

(#A0+-5()4" 5-2#-&-C0$)(5@" +)-8/-0'*-5(9?" #$%#$8-(,'" +-&-B-" ,7$55$" :,-+-*'6+./" '"

$85-7?(+-"A5(-46'&./"6'57)++./"*)(-0-&="E7@"()5('#-&$+'@"+-&./"6'57)++./"*)(-0-&"

A0-8+-"'52-79%-&$(9"#)D)+'@"5--(&)(5(&A?<'/"%$0$6"+)5($3'-+$#+-4"()27-2#-&-0+-5('1"

2#)05($&7)++.)"&"$+$7'('6)5,'"%$*,+A(-*"&'0)= >-"2#'"'%A6)+''"()*2)#$(A#+-B-"2-7@"&"

-87$5('" 5" $+'%-(#-2')4" 5&-45(&" '%&)5(+." 7'D9" )0'+'6+.)" 57A6$'" +$/-C0)+'@" &"

$+$7'('6)5,'"%$*,+A(-*"&'0)"#)D)+'4"5*)D$++./"%$0$6"07@"A#$&+)+'4"2$#$8-7'6)5,-B-"

('2$1"5-0)#C$<'/"5*)D$++.)"2#-'%&-0+.)"2-"2#-5(#$+5(&)++.*"2)#)*)++.*"GH-9].
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K5+-&+$@" 3)79" 2#-&)0)++./ &" 5($(9)" [1] '557)0-&$+'4" – +$/-C0)+')" &"

$+$7'('6)5,'" %$*,+A(-*" &'0)" #)D)+'@" %$0$6'" -8" -2#)0)7)+''" +)5($3'-+$#+-B-"

()*2)#$(A#+-B-" 2-7@" &" $+'%-(#-2+-4" -/7$C0$)*-4" 27$5('+)1" +$/-0@<)45@" 2-0"

&-%0)45(&')* &+)D+)B-" ()27-&-B-" 2-(-,$= L" 0$++-4" 5($(9)" 2#)05($&7)+." #)%A79($(."

6'57)++-B-" $+$7'%$" 2-7A6)++-4" &" [1] *$()*$('6)5,-4 *-0)7' 5" '52-79%-&$+')*"

$+$7'('6)5,-B-" #)D)+'@ 07@" 6$5(+-B-" 57A6$@=" E$++.)" #)%A79($(." 2-*-BA(" 2#'"

()5('#-&$+''" +-&./" 6'57)++./" *)(-0-&1" 2-5,-79,A" 8.7-" 2-,$%$+-1" 6(-" 07@" +)8-79D'/"

6'5)7" JA#9)" Fo &-%*-C+-" 2-5(#-)+')" B#$;',-&" $+$7'('6)5,-B-" #)D)+'@=" L" 6$5(+-5('1"

2#-&)#)+$" B'2-()%$ -" (-*1" 6(-" 2#-@&7)+')" $+'%-(#-2''" ()27-2#-&-0+-5(' *-C)("

2#'&-0'(9","M5+-5AN"()*2)#$(A#+-B-"2#-;'7@ 2-"B7A8'+)";-#*'#A)*-B-"()*2)#$(A#+-B-"

57-@" -/7$C0$)*-4" 27$5('+.= F-7A6)+-" $+$7'('6)5,-)" &.#$C)+')1" -2'5.&$?<))"

5($3'-+$#+-)"()*2)#$(A#+-) '"2#-&)0)+")B-"6'57)++.4"$+$7'%.

H25.425+6.,72?$ 489.-I. L" ,$6)5(&)" -8O),($" '557)0-&$+'4" '52-79%-&$+$"

$+'%-(#-2+$@"27$5('+$"2-5(-@++-4"(-7<'+.

! = "#$%&' ( )*| $ ( ), 0 < % < 1, & ( )+,

-B#$+'6)++$@"27-5,-5(@*'

,-(.)
= "#$%&' ( )*| $ ( ), % = /, & ( )+ , / ( {0,1}.

F7-5,-5(9",-(0)
-/7$C0$)(5@"&+)D+)4"5#)0-41"()*2)#$(A#$"12 ,-(-#-4"2-5(-@++$"'"

5-&2$0$)("5"+$6$79+-4"()*2)#$(A#-4"27$5('+."G1"$ 0#AB$@"27-5,-5(9",-(2)
+$/-0'(5@"2-0"

&-%0)45(&')*"&+)D+)B-"()27-&-B-"2-(-,$"5"27-(+-5(9?"q. F#'":(-*"2#)02-7$B$)(5@1"6(-P

1) +$" -/7$C0$)*-4" 27-5,-5('" ,-(0)
 #)$7'%A)(5@" #)C'*" ()27--8*)+$" 5" &+)D+)4"

5#)0-4"5"2-5(-@++.*",-:;;'3')+(-*"()27--(0$6' 3;

2) ;A+,3'@" 4 5 64($, &, Fo)|7892 ( :;() ;), -2#)0)7@)*$@" ,$," 8)%#$%*)#+$@"

27-(+-5(9" &+)D+)B-" ()27-&-B-" 2-(-,$1" '+()B#'#A)*$" 5" ,&$0#$(-*" 2-"

2#-5(#$+5(&)++.*"2)#)*)++.* $ ( )  < & ( );

3) 2#'" 7?8./" ;',5'#-&$++./" %+$6)+'@/" 8)%#$%*)#+./" 2#-5(#$+5(&)++./"

2)#)*)++./" $ ( ) < & ( ) ;A+,3'@" 4($, &, Fo) '+()B#'#A)*$" 5" ,&$0#$(-*" 2-"

8)%#$%*)#+-4" " &#)*)++-4" 2)#)*)++-4" – 6'57A" JA#9)" Fo ( [0, +=)1" (=)="64($, &, Fo)|>(),?() ( :;[0, +=).
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F#'" 50)7$++./" 2#)02-7-C)+'@/" *$()*$('6)5,$@" *-0)79" '%A6$)*-B-" 2#-3)55$"

;-#*'#-&$+'@"()*2)#$(A#+-B-"2-7@"& $+'%-(#-2+-4"-/7$C0$)*-4"27$5('+)1"+$/-0@<)45@"

2-0" &-%0)45(&')*" &+)D+)B-" ()27-&-B-" 2-(-,$1" *-C)(" 8.(9" 2#)05($&7)+$" &" 57)0A?<)4"

8)%#$%*)#+-4";-#*):@A@Fo
=
@;A@$; + 2B0; @;A@$@% + 2B0* @;A@$@& +

@;A@%; + 2B;* @;A@%@& +
@;A@&;  ,

$ ( ), 0 < % < 1, & ( ),    Fo > 0;                                                       (1)6A($,%, &, Fo)|78C2 = 0;

D 6EB0; @A@$ +
@A@% + B;* @A@&FGHC2 =  4($, &, Fo);

6EB0; @A@$ +
@A@% + B;* @A@& + BiAFGHC0 = 0;

6A($,%, &, Fo)| 78I2,H([2,0]

( :;();).

L"*$()*$('6)5,-4"*-0)7'"QRS:

A =
1 D 1212 ;  Fo =

J;;KLMN; ;  $ =
$0N  OJ;;J00 ;  % =

$;N ;

& =
$*N  OJ;;J** ;  BPQ =

JPQRJPPJQQ ;   4 =
SNJ;;12 ;  Bi =

3NJ;; ;

1($0, $;, $*, K) – ()*2)#$(A#$" 27$5('+." 2-5(-@++-4" (-7<'+." l &" (-6,)" 5" ,--#0'+$($*'"$0, $;, $* T UVUWXY TZWUWX< K; JPQ 5  JQP – ,-*2-+)+($ ()+%-#$"()27-2#-&-0+-5('T"L < M –

A0)79+$@" ()27-U*,-5(9" '" 27-(+-5(9" *$()#'$7$" 27$5('+. 5--(&)(5(&)++-; Fo – 6'57-"

JA#9)T" Bi – ,#'()#'4" V'-T" ;A+,3'@" " W($,%, &,[\), ,$," ;A+,3'@" 2#-5(#$+5(&)++./"

2)#)*)++./"$ '"&, @&7@)(5@" -#'B'+$7-*" 0&A/*)#+-B-" :,52-+)+3'$79+-B-" '+()B#$79+-B-"

2#)-8#$%-&$+'@"JA#9)" GRX1 13Y1" $" ,$," ;A+,3'@" &#)*)++-4" 2)#)*)++-4"Fo – -#'B'+$7-*"

'+()B#$79+-B-"2#)-8#$%-&$+'@"Z$27$5$"

[10, 13].

J.,52<+8/2;/8.$ 5.4:.;25@;/8.$ :8-.. L" 5($(9)" [1] 2-,$%$+-1" 6(-" 07@"

5($3'-+$#+-B-"2#)0)79+-",-+3)+(#'#-&$++-B-"&"(-6,)"5",--#0'+$($*'

 $ = % = & = 0 ()27-&-B-" 2-(-,$1" (-" )5(9" 2#'" #)$7'%$3''" #)C'*$" &+)D+)B-" ()27-&-B-"

&-%0)45(&'@4($, &, Fo) = 42]($)](&),
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B0)"](^) – 0)79($-;A+,3'@ E'#$,$ [10Y1"#$&)+5(&-1"-2#)0)7@?<))"'5,-*-) ()*2)#$(A#+-)"

2-7)1"2#'+'*$)("&'0P

A($,%, &, Fo) = 42_ `(%, a)

78
2

 b($,%, &, a)ca,                                                     (2)

B0)"`(%, a) '"b($,%, &, a) -2#)0)7)+."&"GRY"#$&)+5(&$*'"QX[S1"QX\S1"QXHS"– QX]S"'"Q^_S"

5--(&)(5(&)++-: 

b($, %, &, a) =
1

4aRJdJe exp "D [,00($ D B0;%) + ,;0(& D B;*%)];
4Jda D6

6D [,0;($ D B0;%) + ,;;(& D B;*%)];
4Jea + ,                                                                 (3)

`(%, Fo) = f:g0h
iC0 j 1kl exp {D(2m D %)kl}n+

+f:g0h
iC2 j 1kl exp {D(2m + %)kl}n+

+ff(D2Bi).oi.:g0[
1

klpkl + Biq.
i
.C0

h
iC0 rexpsD(2m D %)klt+

+ expsD(2m + %)kltu].                                                                    (4)

L";-#*A7)" (3) ,PQ – ,-*2-+)+(."-#(-B-+$79+-4"*$(#'3.", = [,PQ] ( v;×;()) ($,-41"6(-"

2A()*"+)&.#-C0)++-B-"-#(-B-+$79+-B-"2#)-8#$%-&$+'@"

[w, x]y = , ^ [wz, xz]y 2-7-C'()79+-"-2#)0)7)++$@",&$0#$('6+$@";-#*${(w, x) = (1D B0;; )w; + 2(B0* D B0;B;*)wx + (1D B;*; )x;
*-C)("8.(9"2#'&)0)+$",",$+-+'6)5,-*A"&'0AP{(w, x) = Jd(wz); + Je(xz);.

E$7))"2-7$B$)*"42 = 1.

V.7-"2#-&)0)+-"6'57)++-)"'557)0-&$+')"0$++-B-"57A6$@"07@ Fo = 1, Fo = 2. E$7))

8A0)("'%7-C)+"*)(-0"6'57)++-B-"'557)0-&$+'@=

`$;',5'#A)*" %+$6)+'@" % '" Fo. L" ($,-*" 57A6$)1" ;A+,3'@" A($, %, &, Fo) 8A0)("

;A+,3')4"0&A/"2)#)*)++./"$ '"&, -87$5(9?"-2#)0)7)+'@",-(-#-4"@&7@)(5@"&5@"27-5,-5(9"|}~. KB#$+'6'*5@"#$55*-(#)+')*"A($,%, &, Fo) +$"2-0*+-C)5(&)"27-5,-5('"|}~:
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 !��,�� = {($, &) ( );| D�> � $ � �> , D�? � & � �?},

B0) �>,�? > 0.

L&)0)*"#$&+-*)#+.)"5)(,' +$ -(#)%,$/" [D�>, �>], [D�? , �?] 5--(&)(5(&)++-P�> = rD�> = $2 < � < $��g0 = �>,  $P D $Pg0 = �>u,�? = rD�? = &2 < � < &��g0 = �?,  &Q D &Qg0 = �?u,
B0)" �>, �? – 6'57-" (-6), 5)(-," �>, �? 5--(&)(5(&)++-1

�> =
2�>�> D 1

,

�? =
2�?�? D 1

– D$B'"5)(-,"�>, �? 5--(&)(5(&)++-=
a$,'*"-8#$%-*1"+)-8/-0'*-"&.6'57'(9

Ap$P ,%, &Q , Foq = _ `(%, a)

78
2

bp$P ,%, &Q , aqca,

B0)"$P , &Q – (-6,'"5)(-,"�>, �? 5--(&)(5(&)++-1"%, Fo – ;',5'#-&$+.="`+$6)+')

bp$P,%, &Q , aq &.6'57@)(5@"2-";-#*A7)"(3), $ %+$6)+') `(%, a) – 2-";-#*A7)"Q4).

FA5(9

�.(l) � 1

kl pkl + ��q. exppD�klq , � � 0, /�{0,1,2 … },

(-B0$

:g0[�2(l)] =
1k�Fo

exp�D �;
4Fo

�,

:g0[�.(l)] =
2.k� (Fo)

.g0; �
� exp(Bi;Fo + Bi �) _ j% D � �

2kFo
+ BikFo�n.g0 exp(D%;)c%,

h
�;k78���k78

B0)":g0[^] – -2)#$(-#"-8#$(+-B-"'+()B#$79+-B-"2#)-8#$%-&$+'@ Z$27$5$=

b@0.

f:g0h
iC0 j 1kl exp {D(2m D %)kl}n =

1k�Fo
f exp #D (2m D %);

4Fo
' ,

h
iC0
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f:g0h
iC2 j 1kl exp {D(2m + %)kl}n =

1k�Fo
f exp [D (2m + %);

4Fo
]

h
iC0

5/-0@(5@" 8.5(#- '%" – %$" 2#'5A(5(&'@" &" -8<'/" 67)+$/" :,52-+)+(." 5" -(#'3$()79+.*"

2-,$%$()7)* 5()2)+'="E7@"-3)+,'"'/"5/-0'*-5('"2#'*)+@7-59"57)05(&') '%"'+()B#$79+-B-"

2#'%+$,$"5/-0'*-5('=

K.8;.42 L+/5.A;2-I/01$:;+3/27$,B89+48,5+M.

FA5(9"� �ihiC0 – %+$,-2-7-C'()79+.4"6'57-&-4"#@01"�: [1, +=) � ).

FA5(9"07@";A+,3''"�($) &.2-7+@)(5@P

1. �($) � 0 �$ ( [1, +=);

2. �($0) > �($;) � $0 < $; �$0, $; ( [1, +=);

3. �m ( �: �(m) = �i.

a-B0$"#@0"� �ihiC0 '"+)5-85(&)++.4"'+()B#$7"  �($)c$h0 5/-0@(5@"'7'"#$5/-0@(5@

-0+-&#)*)++-. F#'":(-* 07@"-5($(,$"#@0$ &)#+$"-3)+,$P"xi �   �($)c$hi .

E$++$@" -3)+,$ 2#'*)+@7$59" 2#'" &.6'57)+''" 5A**" #@0-&

1k�Fo
f exp [D (2m D %);

4Fo
]

h
iC0 ,

1k�Fo
f exp [D (2m + %);

4Fo
]

h
iC0 .

b@0

ff(D2Bi).oi.:g0[
1kl(kl + Bi).

i
.C0

h
iC0 rexpsD(2m D %)klt+

+ exp [D(2m + %)kl]u]
%$*)+@75@"+$"6$5('6+A?"5A**A

ff(D2Bi).oi.:g0[
1kl(kl + Bi).

i
.C0

�
iC0 rexpsD(2m D %)klt+

+ exp [D(2m + %)kl]u].

`+$6)+')"� A5($+$&7'&$7-59":,52)#'*)+($79+-"'"'%"57)0A?<'/"5--8#$C)+'4P"
%+$6)+'@"'+()B#$7-&   ¡% D ¢ �;k78 + BikFo£¤.g0 exp(D%;)c%h¥¦k§¨���k7© 8.5(#-"A8.&$?("2#'"

A&)7'6)+''"m '"/, 2-:(-*A"8#$7' � � 14.
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L"#@0$/1"5-5($&7@?<'/";A+,3'? `(%, Fo), '"&"-3)+,$/"-5($(,-&"07@"+),-(-#./"'%"

+'/, &.6'57@?(5@" +)5-85(&)++.)" '+()B#$7.=" E7@" '/" &.6'57)+'@" '52-79%A)(5@" *)(-0"

-8#)%$+'@" &)#/+)B-" 2#)0)7$" GXY= K+" %$,7?6$)(5@" &" (-*1" 6(-" '+()B#$7" ª =   �($)c$h�
$22#-,5'*'#A)(5@" '+()B#$7-* ª« =   �($)c$«� =" a-6+-5(9" -2#)0)7@)(5@" 2-" #$%+-5('""

ª«¬ D ª«¦, B0)" 0 +$*+-B-" *)+9D)1" 6)*" ;. c+()B#$7.1" 2-7A6)++.)" 2-57)" -8#)%$+'@"

&)#/+)B-" 2#)0)7$1 %$*)+@7'59" +$ ,&$0#$(A#+.)" ;-#*A7." !'*25-+$" [2]. FA5(9" 0$+"

'+()B#$7"ª =   �($)c$®� . a-B0$ ,&$0#$(A#+$@";-#*A7$"!'*25-+$"-2#)0)7@)(5@"($,P"

ª̄ = f[�($;P) + 4�($;P�0) + �($;P�;)]
�
3

�g*;
PC2 ,

B0)"� – +)6)(+-)"6'57-"(-6),"#$&+-*)#+-4"5)(,'"+$"[�, °], � - D$B="F#' %$*)+) '+()B#$7-&1"

&.6'57@)*./" 07@" ;A+,3''"`(%, Fo), +$" ,&$0#$(A#+.)" ;-#*A7."!'*25-+$1" 2#'*)+@7$59"

-3)+,$"2-B#)D+-5('"2-"2#$&'7A"bA+B)1",-(-#-) %$,7?6$)(5@"&"57)0A?<)*="d7$&+.4"67)+"

2-B#)D+-5('"07@";-#*A7."!'*25-+$"'*))("&'0P"±¯ = v�².

a-B0$" ±¯ ;³ = v ¯´0µ =
¶·0µ. c%" #$&)+5(&" ª̄ ¸ ª + ±¯ '" ª¯ ;³ ¸ ª + ±¯ ;³ 57)0A)(

±¯ ¸ 16
ª̄ D ª¯ ;³

15
.

c5/-0+.4" '+()B#$7" Ap$P,%, &Q , Foq =   `(%, a)
782  bp$P ,%, &Q , aqca ($,C)" &.6'57@75@"

2-";-#*A7)"!'*25-+$="L&)0)* +$"-(#)%,)"[0, Fo] #$&+-*)#+A?"5)(,A¹78 = r0 = �2 < � < ��ºg0 = Fo,�. D �.g0 = �»u
5"D$B-*"�» '"+)6)(+.*",-7'6)5(&-*"(-6),"�».

a-B0$

Ap$P ,%, &Q , Foq ¸ f [`(%,�;.)bp$P ,%, &Q ,�;.q +

�ºg*;
.C2

+4`(%,�;.�0)bp$P,%, &Q ,�;.�0q+ `(%,�;.�;)bp$P ,%, &Q ,�;.�;q]
�
3

.

F#'" #$56)() 8#$7'59" 57)0A?<')" %+$6)+'@P" �> = �? = 10, �$ = �& = 100.

F#-B#$**$"&.0$&$7$"#)%A79($(1"%$2'5$++.4"&"5'+($,5'5)"5'5()*. Mathematica, &",-(-#-4

2#-&-0'7$59" &'%A$7'%$3'@" #)%A79($($=" E$7))" 8A0A(" 2#'&)0)+." #)%A79($(."

&.6'57'()79+-B-" :,52)#'*)+($=" L.6'57'()79+.4" :,52)#'*)+(" 2#-&-0'75@" 07@" 0&A/
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#$%+./" ()+%-#-&" ()27-2#-&-0+-5('1" 2)#&.4" '%" ,-(-#./" 5--(&)(5(&A)(" 57A6$?"

$+'%-(#-2''" 5&-45(&. !--(&)(5(&)++-1" #)%A79($(." &.6'57'()79+-B-" :,52)#'*)+($"

#$%8'(."+$"0&) 6$5('=

L"+$6$7)",$C0-4"6$5('"2#'&-0@(5@"($87'3.1"5-0)#C$<') *$,5'*$79+.)"%+$6)+'@

8)%#$%*)#+-4" ()*2)#$(A#." A 2#'" ;',5'#-&$++./" 2$#$*)(#$/" %, Fo, Bi '" ,--#0'+$(."

(-6)," ($, &)1" &" ,-(-#./" :('" %+$6)+'@"0-5('B$7'59 Q($87=" R" '"2). !"2-*-<9?":('/"($87'3"

A5($+-&7)+-" 57)0A?<))P" 2#-@&7)+')" $+'%-(#-2''"()27-2#-&-0+-5(' *-C)( 2#'&-0'(9","

M5+-5AN" ()*2)#$(A#+-B-" 2#-;'7@ 2-" B7A8'+)" ;-#*'#A)*-B-" ()*2)#$(A#+-B-" 57-@"

-/7$C0$)*-4"27$5('+.=

1. pJPQq = ¼ 1 0.8 0.1

0.8 2 0.5
0.1 0.5 3

½
75KA)J5,-

!7A6$4"$+'%-(#-2''"()27-2#-&-0+-5('

Bi = 1, Fo = 1, �» = 11 Bi = 1, Fo = 2, �» = 21

y {$¾�>, &¾�> ,A¾�>} y {$¾�>, &¾�> ,A¾�>}

0 {0, 0, 1.269} 0 {0, 0, 1.364}

0.1 {0.1, 0, 1.240} 0.1 {0.1, 0, 1.336}

0.2 {0.1, 0, 1.180} 0.2 {0.1, 0, 1.275}

0.3 {0.2, 0.1, 1.084} 0.3 {0.2, 0.1, 1.177}

0.4 {0.2, 0.1, 0.972} 0.4 {0.2, 0.1, 1.063}

0.5 {0.3, 0.1, 0.850} 0.5 {0.3, 0.1, 0.937}

0.6 {0.3, 0.1, 0.726} 0.6 {0.3, 0.1, 0.809}

0.7 {0.4, 0.1, 0.617} 0.7 {0.4, 0.1, 0.696}

0.8 {0.5, 0.2, 0.524} 0.8 {0.5, 0.2, 0.597}

0.9 {0.5, 0.2, 0.455} 0.9 {0.5, 0.2, 0.523}

1 {0.6, 0.2, 0.404} 1 {0.6, 0.2, 0.466}

Bi = 0.5, Fo = 1, �» = 11 Bi = 0.5, Fo = 2, �» = 21
y {$¾�>, &¾�> ,A¾�>} y {$¾�>, &¾�> ,A¾�>}

0 {0, 0, 1.296} 0 {0, 0, 1.431}

0.1 {0.1, 0, 1.268} 0.1 {0.1, 0, 1.402}

0.2 {0.1, 0, 1.210} 0.2 {0.1, 0, 1.343}

0.3 {0.2, 0.1, 1.116} 0.3 {0.2, 0.1, 1.248}

0.4 {0.2, 0.1, 1.007} 0.4 {0.2, 0.1, 1.137}

0.5 {0.3, 0.1, 0.889} 0.5 {0.3, 0.1, 1.017}

0.6 {0.3, 0.1, 0.771} 0.6 {0.3, 0.1, 0.895}

0.7 {0.4, 0.1, 0.670} 0.7 {0.4, 0.1, 0.790}

0.8 {0.5, 0.2, 0.585} 0.8 {0.5, 0.2, 0.701}

0.9 {0.5, 0.2, 0.528} 0.9 {0.5, 0.2, 0.640}

1 {0.6, 0.2, 0.491} 1 {0.6, 0.2, 0.597}
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@>($(AL%&)%,"5KA1,-

Bi = 1.5, Fo = 1, �» = 11 Bi = 1.5, Fo = 2, �» = 21

y {$¾�>, &¾�> ,A¾�>} y {$¾�>, &¾�> ,A¾�>}

0 {0, 0, 1.249} 0 {0, 0, 1.323}

0.1 {0.1, 0, 1.221} 0.1 {0.1, 0, 1.294}

0.2 {0.1, 0, 1.160} 0.2 {0.1, 0, 1.233}

0.3 {0.2, 0.1, 1.062} 0.3 {0.2, 0.1, 1.133}

0.4 {0.2, 0.1, 0.948} 0.4 {0.2, 0.1, 1.016}

0.5 {0.3, 0.1, 0.822} 0.5 {0.3, 0.1, 0.887}

0.6 {0.3, 0.1, 0.694} 0.6 {0.3, 0.1, 0.755}

0.7 {0.4, 0.1, 0.581} 0.7 {0.4, 0.1, 0.638}

0.8 {0.5, 0.2, 0.481} 0.8 {0.5, 0.2, 0.533}

0.9 {0.5, 0.2, 0.405} 0.9 {0.5, 0.2, 0.451}

1 {0.6, 0.2, 0.344} 1 {0.6, 0.2, 0.383}

2. pJPQq = c��¿(1, 4, 6)

75KA)J5,M

!7A6$4"-(5A(5(&'@"$+'%-(#-2''"()27-2#-&-0+-5('

Bi = 1, Fo = 1, �» = 11 Bi = 1, Fo = 2, �» = 21

y {$¾�>, &¾�> ,A¾�>} y {$¾�>, &¾�> ,A¾�>}

0 {0, 0, 1.021} 0 {0, 0, 1.099}

0.1 {0, 0, 1.004} 0.1 {0, 0, 1.081}

0.2 {0, 0, 0.954} 0.2 {0, 0, 1.030}

0.3 {0, 0, 0.878} 0.3 {0, 0, 0.952}

0.4 {0, 0, 0.785} 0.4 {0, 0, 0.857}

0.5 {0, 0, 0.685} 0.5 {0, 0, 0.755}

0.6 {0, 0, 0.587} 0.6 {0, 0, 0.654}

0.7 {0, 0, 0.498} 0.7 {0, 0, 0.562}

0.8 {0, 0, 0.424} 0.8 {0, 0, 0.484}

0.9 {0, 0, 0.367} 0.9 {0, 0, 0.422}

1 {0, 0, 0.326} 1 {0, 0, 0.376}

Bi = 0.5, Fo = 1, �» = 11 Bi = 0.5, Fo = 2, �» = 21
y {$¾�>, &¾�> ,A¾�>} y {$¾�>, &¾�> ,A¾�>}

0 {0, 0, 1.044} 0 {0, 0, 1.152}

0.1 {0, 0, 1.026} 0.1 {0, 0, 1.135}

0.2 {0, 0, 0.977} 0.2 {0, 0, 1.085}

0.3 {0, 0, 0.903} 0.3 {0, 0, 1.010}

0.4 {0, 0, 0.813} 0.4 {0, 0, 0.918}

0.5 {0, 0, 0.716} 0.5 {0, 0, 0.819}

0.6 {0, 0, 0.623} 0.6 {0, 0, 0.723}

0.7 {0, 0, 0.541} 0.7 {0, 0, 0.638}

0.8 {0, 0, 0.474} 0.8 {0, 0, 0.568}
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@>($(AL%&)%,"5KA1,M

0.9 {0, 0, 0.425} 0.9 {0, 0, 0.515}

1 {0, 0, 0.396} 1 {0, 0, 0.482}

Bi = 1.5, Fo = 1, �» = 11 Bi = 1.5, Fo = 2, �» = 21
y {$¾�>, &¾�> ,A¾�>} y {$¾�>, &¾�> ,A¾�>}

0 {0, 0, 1.006} 0 {0, 0, 1.066}

0.1 {0, 0, 0.988} 0.1 {0, 0, 1.048}

0.2 {0, 0, 0.937} 0.2 {0, 0, 0.996}

0.3 {0, 0, 0.860} 0.3 {0, 0, 0.917}

0.4 {0, 0, 0.765} 0.4 {0, 0, 0.820}

0.5 {0, 0, 0.663} 0.5 {0, 0, 0.715}

0.6 {0, 0, 0.562} 0.6 {0, 0, 0.611}

0.7 {0, 0, 0.469} 0.7 {0, 0, 0.515}

0.8 {0, 0, 0.390} 0.8 {0, 0, 0.432}

0.9 {0, 0, 0.326} 0.9 {0, 0, 0.363}

1 {0, 0, 0.277} 1 {0, 0, 0.309}

N52<+8/2;/8.$ 5.4:.;25@;/8.$ :8-.( !7)0A?<'4" :($2" '557)0-&$+'@" 8.7"

2-5&@<)+" 5($3'-+$#+-*A" #$52#)0)7)+'?" ()*2)#$(A#+-B-" 2#-;'7@1" (-" )5(9

#$52#)0)7)+'?"()*2)#$(A#."2#'"Fo � =.

L"5($(9)"[1] 2#'*)+@7-59"0&A/*)#+-)"2#)-8#$%-&$+')"JA#9)1"%$0$&$)*-)"

57)0A?<'*"-8#$%-*P [(w, x) = À[�($, &)] =     �($, &)ÁgP(d>�e?)c$c&hghhgh .

E$7))"8A0)*"2#'0)#C'&$(95@"-8-%+$6)+'41"&&)0)++./"&"5($(9)"[1]. F-7-C'*(w,%, x, Fo) � À[A($,%, &, Fo)], 

 �(w, x, Fo) � À[4($, &, Fo)].

b$55*$(#'&$)(5@"57A6$4 4($, &, Fo) = ]($)](&). K0+'*"'%"5&-45(&"0)79($ - ;A+,3''"

E'#$,$" @&7@)(5@" (-1" 6(-" 07@" 7?8-4" +)2#)#.&+-4" ;'+'(+-4" ;A+,3''" �($) &.2-7+)+-"

  �($)]($)c$ = �(0)
hgh . !" '52-79%-&$+')*" :(-B-" 5&-45(&$1" 2-7A6$)*" 57)0A?<))P"

�(w, x, Fo) =     ]($)](&)ÁgP(d>�e?)c$c& =
hghhgh

=   ]($)ÁgPd>p  ](&)ÁgPe?hgh c&qc$ = 1
hgh

E$7))1 &"[1] &&-0'(5@"2#)02-7-C)+')"-"(-*1"6(-(w,%, x, Fo) = �(w,%, x, Fo)Ág P(Â¬¦d�Â¦Ãe)H .

F-7-C'*"Ä(w,%, x, l) � :[�(w,%, x, Fo)], °(w, x, l) � :[�(w, x, Fo)] =
0Å,

B0)":[Æ] – 2#)-8#$%-&$+')"Z$27$5$=

L"GRY"&.&-0'(5@1"6(-"Ä(w, %, x, l) = °(w, x, l)Ç(w,%, x, l), B0)"Ç(w,%, x, l) =
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= �RÅ�È(d,e)g��RÅ�È(d,e)��� Ág(;gH)RÅ�È(d,e) + ÁgHRÅ�È(d,e)� 0RÅ�È(d,e)
�

� �1 D RÅ�È(d,e)g��RÅ�È(d,e)��� Ág;RÅ�È(d,e)�g0,

B0)" {(w, x) = (1D B0;; )w; + 2(B0* D B0;B;*)wx + (1D B;*; )x; – 2-7-C'()79+-"

-2#)0)7)++$@",&$0#$('6+$@";-#*$.

F-7A6'*";-#*A7A" 07@" A5($+-&'&D)B-5@" 2#-3)55$=" !-B7$5+-" 2#)0)79+-4" ()-#)*)1�(w, %, x,=) = limÅ�2 l°(w, x, l)Ç(w,%, x, l) = limÅ�2Ç(w,%, x, l).

a-B0$"�(w,%, x,=) =  �RÈ(d,e)g��RÈ(d,e)��� Ág(;gH)RÈ(d,e) + ÁgHRÈ(d,e)� 0RÈ(d,e)
�

� �1 D RÈ(d,e)g��RÈ(d,e)��� Ág;RÈ(d,e)�g0.

!($3'-+$#+-)"#$52#)0)7)+')"()*2)#$(A#."-2#)0)7@)(5@"2-";-#*A7)PA($,%, &,=) = Àg0[(w, %, x, Fo)] =

=  
1

(2�);_ _ �(w,%, x,=)Ág P(Â¬¦d�Â¦Ãe)Hh
gh

h
gh ÁP(d>�e?)cwcx.

!2#$&)07'&$ ;-#*A7$" e47)#$P ÁPÉ = cosÊ + � sinÊ ', ($,'*" -8#$%-*1" '+()B#$7"

*-C+-" 2#)05($&'(9" &" &'0)" 5A**." 0&A/" '+()B#$7-&1" -0'+" '%" ,-(-#./" 5-0)#C'(" 5'+A51" $"

0#AB-4" – ,-5'+A5=" >-" A($,%, &,=) - ;A+,3'@1" 2#'+'*$?<$@" &)<)5(&)++.)" %+$6)+'@,

2-:(-*A"'+()B#$7"5"5'+A5-*"0-7C)+"8.(9"#$&)+"+A7?="L"'(-B)1A($,%, &,=) =

=
1

(2�);_ _ �(w, %, x,=) cos(w$ + x& D B0;w% D B;*x%)
h
gh

h
gh cwcx.

L" (-6,)" (0, 0) ,&$0#$('6+$@" ;-#*$" {(w, x) -8#$<$)(5@" &" +A79=" a$,'*" -8#$%-*1"

;A+,3'@"�(w,%, x,=) '*))("-5-8)++-5(9"2#'"w = x = 0. E$7))"2-,$%$+-1"6(- �(w, %, x,=)

'*))(",-+)6+.4"2#)0)7"2#'"w = x = 0="K8-%+$6'*"K = R{(w, x) '"&.6'57'* 2#)0)7:

limË�2 �K D BiK + Bi
Ág(;gH)Ë + ÁgHË�1K �1D K D BiK + Bi

Ág;Ë�g0 ,

limË�2 �K D BiK + Bi
Ág(;gH)Ë + ÁgHË�1K �1D K D BiK + Bi

Ág;Ë�g0 =

= limË�2
(K D Bi)Ág(;gH)Ë + (K + Bi)ÁgHËK(K + BiD (K D Bi)Ág;Ë) =
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= limË�2
(K D Bi)ÁHË + (K + Bi)Á(;gH)ËK((K + Bi)Á;Ë D K + Bi)

=

= limË�2
KpÁHË + Á(;gH)Ëq+ BipÁ(;gH)Ë D ÁHËq

(K; + Bi K)Á;Ë D K; + Bi K =

[F#'*)+'*"2#$&'7-"Z-2'($7@ - V)#+A77']

= limË�2
pÁHË + Á(;gH)Ëq+ KpÁHË + Á(;gH)Ëq+ Bi ¢(2D %)Á(;gH)Ë D %ÁHË£

(2K + Bi )Á;Ë + 2(K; + Bi K)Á;Ë D 2K + Bi 
=

=
2 + Bi(2D 2%)

2Bi
.

K,-+6$()79+-1

limË�2 �K D BiK + Bi
Ág(;gH)Ë + ÁgHË�1K �1D K D BiK + Bi

Ág;Ë�g0 =
1 + Bi(1D %)

Bi
.

a$,'*"-8#$%-*1"*-C+-"2#'+@(91"6(-

�(0,%, 0,=) =
1 + Bi(1D %)

Bi
.

c%7-C'*"2#'*)+)++.4"6'57)++.4"*)(-0="L*)5(-"+)5-85(&)++-B-"'+()B#$7$"

&.6'57@75@"'+()B#$7

1

(2�);_ _ �(w,%, x,=) cos(w$ + x& D B0;w% D B;*x%)
�Ì
g�Ì

�Í
g�Í cwcx,

B0)"�d '"�e 8#$7' 0-5($(-6+-"8-79D'*'=" E7@"&.6'57)+'@"'+()B#$7$"
0

(;Î)¦     �(w,%, x,=) cos(w$ + x& D B0;w% D B;*x%)
�Ìg�Ì�Íg�Í cwcx 2#'*)+@75@"57)0A?<'4

2#')*="F-5,-79,A"#$55*$(#'&$)*.4"'+()B#$7"@&7@)(5@"'+()B#$7-*"2-"2#@*-AB-79+',A1"(-"

*-C+-"%$2'5$(9:

1

(2�);_ ¼_ �(w,%, x,=) cos(w$ + x& D B0;w% D B;*x%)cw�Í
g�Í ½�Ì

g�Ì cx.

K8-%+$6'*

ª(x) =   �(w,%, x,=) cos(w$ + x& D B0;w% D B;*x%)cw�Íg�Í '"&&)0)*"+$"[D�e ,�e]

#$&+-*)#+A?"5)(,A�e = rD�e = x2 < � < x�Ìg0 = �e , xQ D xQg0 = �e  u
5"6'57-*"(-6),"�e '"D$B-*
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�e =
2�e�e D 1

.

f22#-,5'*'#A)*"'+()B#$7"  ª(x)
�Ìg�Ì cx 2-";-#*A7)"(#$2)3'4P ª̄e = � oQª(xQ)�Ìg0QC2 1"B0)"

oQ = Ï�e2 , (Ð = 0) Ñ (Ð = �e D 1);�e , Ð ( {1, … ,�e D 2}.

6
E$7))1"&&)0)*"+$"sD�d,�dt #$&+-*)#+A?"5)(,A
�d = ÒD�d = w2 < � < w�Íg0 = �d, wP D wPg0 = �d Ó 5" 6'57-*" (-6),"�d '"D$B-*

�d =
;�Í�Íg0="f22#-,5'*'#A)*"'+()B#$7"ª(x) 2-";-#*A7)"(#$2)3'4P

ª̄d = � oP�(wP,%, x,=) cos(wP$ + x& D B0;wP% D B;*x%)
�Íg0PC2 , B0)"

oP = Ô�d2 , (� = 0) Ñ p� = �d D 1q;�d, � ( {1, … ,�d D 2}.

6
L"'(-B)1"A($,%, &,=) ¸ ª̄d,e

=

=
0

(;Î)¦� � oP�Ìg0QC2 oQ�pwP, %, xQ ,=q cospwP$ + xQ& D B0;wP D B;*xQ%q.
�Íg0PC2

F-B#)D+-5(9" -3)+'&$7$59" 2-" 2#$&'7A" bA+B). K2'D)*" )B-=" E7@ «0&A/*)#+-4»

;-#*A7."(#$2)3'4"52#$&)07'&-"57)0A?<))P"ª̄d,e ¸ ª + v�d; + ��e;, B0)"

±¯Í,¯Ì = v�d; + ��e; - B7$&+.4" 67)+" 2-B#)D+-5('=" " a-B0$" ±·Í¦ ,
·Ì¦ =

¶·Í,·Ì² '" ª̄ /;d,e ¸ ª +

+
¶·Í,·Ì²  , '"±¯Í,¯Ì ¸ 4

Õ·Í,ÌgÕ·/¦Í,Ì
* .

F#'"2#-&)0)+''"6'57)++./"#$56)(-&"8#$7'59"57)0A?<')"%+$6)+'@P

�e = �d = 4, �d = �e = 81, &)7'6'+$"2-B#)D+-5('"Ö = 0.001 (×±¯Í,¯Ì× < Ö).

E$7))" 2#'&)0)+." #)%A79($(." &.6'57'()79+-B-" :,52)#'*)+($. L.6'57'()79+.4"

:,52)#'*)+(" 2#-&-0'75@" 07@" 0&A/" #$%+./" ()+%-#-&" ()27-2#-&-0+-5('=" K0'+" ()+%-#"

5--(&)(5(&-&$7" 57A6$?" $+'%-(#-2''" ()27-2#-&-0+-5(' Q($87=" ^)1" &(-#-4" – -(5A(5(&'?"

$+'%-(#-2''" ()27-2#-&-0+-5(' Q($87=" 4). F#'&)0)+." '%-8#$C)+'@" +),-(-#./"

()*2)#$(A#+./"2#-;'7)4

Q#'5="R1"#'5="XS.

1. pJPQq = ¼ 1 0.8 0.1

0.8 2 0.5
0.1 0.5 3

½
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75KA)J5,3

!7A6$4"$+'%-(#-2''"()27-2#-&-0+-5('

Bi = 1 Bi = 1.5 Bi = 0.5% {$¾�> , &¾�>,A¾�>} % {$¾�> , &¾�>,A¾�>} % {$¾�> , &¾�>,A¾�>}

0.1 {0.1, 0, 1.671} 0.1 {0.1, 0, 1.652} 0.1 {0.1, 0, 1.711}

0.2 {0.1, 0, 0.905} 0.2 {0.1, 0, 0.886} 0.2 {0.1, 0, 0.946}

0.3 {0.2, 0.1, 0.590} 0.3 {0.2, 0.1, 0.570} 0.3 {0.2, 0.1, 0.631}

0.4 {0.2, 0.1, 0.435} 0.4 {0.2, 0.1, 0.415} 0.4 {0.2, 0.1, 0.478}

0.5 {0.3, 0.1, 0.338} 0.5 {0.3, 0.1, 0.317} 0.5 {0.3, 0.1, 0.383}

0.6 {0.3, 0.1, 0.273} 0.6 {0.3, 0.1, 0.250} 0.6 {0.3, 0.1, 0.318}

0.7 {0.4, 0.1, 0.228} 0.7 {0.4, 0.1, 0.204} 0.7 {0.4, 0.1, 0.276}

0.8 {0.5, 0.2, 0.194} 0.8 {0.5, 0.2, 0.168} 0.8 {0.5, 0.2, 0.245}

0.9 {0.5, 0.2, 0.170} 0.9 {0.5, 0.2, 0.143} 0.9 {0.5, 0.2, 0.225}

1 {0.6, 0.2, 0.152} 1 {0.6, 0.2, 0.122} 1 {0.6, 0.2, 0.211}

2. pJPQq = c��¿(1, 4, 6)

75KA)J5,4

!7A6$4"-(5A(5(&'@"$+'%-(#-2''"()27-2#-&-0+-5('

Bi = 1 Bi = 1.5 Bi = 0.5% {$¾�> , &¾�>,A¾�>} % {$¾�> , &¾�>,A¾�>} % {$¾�> , &¾�>,A¾�>}

0.1 {0, 0, 1.545} 0.1 {0, 0, 1.529} 0.1 {0, 0, 1.577}

0.2 {0, 0, 0.749} 0.2 {0, 0, 0.733} 0.2 {0, 0, 0.782}

0.3 {0, 0, 0.484} 0.3 {0, 0, 0.468} 0.3 {0, 0, 0.517}

0.4 {0, 0, 0.352} 0.4 {0, 0, 0.335} 0.4 {0, 0, 0.386}

0.5 {0, 0, 0.273} 0.5 {0, 0, 0.256} 0.5 {0, 0, 0.308}

b'5="R="F#-;'79"()*2)#$(A#."2#'" 

Bi = 1, % = 0.1.

b'5="X="F#-;'79"()*2)#$(A#."2#'" 

Bi = 1, % = 1.
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0.6 {0, 0, 0.221} 0.6 {0, 0, 0.203} 0.6 {0, 0, 0.258}

0.7 {0, 0, 0.184} 0.7 {0, 0, 0.165} 0.7 {0, 0, 0.223}

0.8 {0, 0, 0.157} 0.8 {0, 0, 0.136} 0.8 {0, 0, 0.198}

0.9 {0, 0, 0.137} 0.9 {0, 0, 0.115} 0.9 {0, 0, 0.181}

1 {0, 0, 0.123} 1 {0, 0, 0.098} 1 {0, 0, 0.170}

O/2-+3$ ;.3@-I5258>. F#'" $+$7'%)" #$52#)0)7)+'@" +)5($3'-+$#+-B-"

()*2)#$(A#+-B-" 2-7@" 8.7'" #$55*-(#)+." 0&) 27$5('+." 5" #$%+.*'" ()+%-#$*'"

()27-2#-&-0+-5('1"2#'6)*1"*$()#'$7"-0+-4 27$5('+. $+'%-(#-2+.41"$"*$()#'$7A &(-#-4

5--(&)(5(&A)( 0'$B-+$79+$@"*$(#'3$ ()+%-#$ ()27-2#-&-0+-5('. L"5($(9)"2#'&)0)+$"6$5(9"

2-7A6)++./" #)%A79($(-&=" V$%-&.4" #)%A79($(1" ,-(-#.4" 8.7" 2-7A6)+" &" /-0)" #$56)(-&1"

57)0A?<'4P" 2#-@&7)+')" $+'%-(#-2''" ()27-2#-&-0+-5(' *-C)( 2#'&-0'(9" ," M5+-5AN"

()*2)#$(A#+-B-" 2#-;'7@ 2-" B7A8'+)" ;-#*'#A)*-B-" ()*2)#$(A#+-B-" 57-@" -/7$C0$)*-4"

27$5('+.=

K(*)('*" +$7'6')" &)#D'+ +$" ()*2)#$(A#+./" 2#-;'7@/, ($," ,$," 2#-'5/-0'("

(-6)6+-)" ()27-&-)" &-%0)45(&')" +$" -0+A" '%" 5(-#-+" 27$5('+.=" F#'" :(-*" 5" A&)7'6)+')*"

B7A8'+."-("% = 0 0-"% = 11"&.5-($"&)#D'+. A*)+9D$)(5@=

L"/-0)"#)$7'%$3''"2#'*)+)++-B-"6'57)++-B-"*)(-0$"8.7'"-8+$#AC)+."57)0A?<')"

)B-"+)0-5($(,'="E7@"Fo < 5 #)%A79($(."#$56)(-&"5-B7$5-&.&$7'59"5";'%'6)5,'*"5*.57-*="

>-"07@"Fo � 5 2-7A6)++.)"#)%A79($(."2#-('&-#)6'7'";'%'6)5,-*A"5*.57A=">$87?0$7-59"

8.5(#-)" A8.&$+')" ()*2)#$(A#+-B-" 2#-;'7@" &" -(#'3$()79+A?" -87$5(9" 8)%" &./-0$" &"

5($3'-+$#+.4"#)C'*="F#'6'+-4":(-B-"@&7@)(5@"+)A5(-46'&.4"56)(=

a$,C)" -(*)('*1" 6(-" 2#$&'7-" bA+B)" +)" 5#$8$(.&$7-" 2#'" -3)+,'" 2-B#)D+-5('"

,&$0#$(A#+-4" ;-#*A7." 07@" A. F#'6'+$1" ,$," *." 56'($)*1 ($,C)" &" +)A5(-46'&-*" 56)()="

F-:(-*A"6'57-"A%7-&"�» ,&$0#$(A#+-4";-#*A7."A5($+$&7'&$7-59":,52)#'*)+($79+-=
E7@" '557)0-&$+'@" 5($3'-+$#+-B-" #$52#)0)7)+'@" ()*2)#$(A#+-B-" 2-7@ 8.7'"

#$55*-(#)+." ()" C)" 57A6$', 6(-" '" 07@" +)5($3'-+$#+-B-. V.7" 2-0(&)#C0)+" 8$%-&.4"

#)%A79($(1" 2-7A6)++.4" &" /-0)" 2)#&-B-" '557)0-&$+'@" 2#'" Fo = 1, Fo = 2. V-7))" (-B-1"

,--#0'+$(."+$'8-79D)B-"%+$6)+'@"A 5#)0'"&5)/"))"%+$6)+'4"+$"|}~ 2#'";',5'#-&$++-*"% &" 57A6$)" 5($3'-+$#+-B-" #$52#)0)7)+'@" ()*2)#$(A#." 5-&2$0$7'" 5" ,--#0'+$($*'"

+$'8-79D)B-"%+$6)+'@"2#'"0$++-*"% 2#'"Fo = 1, Fo = 2.

b)%A79($(." &.6'57'()79+-B-" :,52)#'*)+($1" 2#-&)0)++-B-" 5" 3)79?" '557)0-&$+'@"

5($3'-+$#+-B-" #$52#)0)7)+'@" ()*2)#$(A#+-B-" 2-7@, 2-,$%$7'1" 6(- 2#'" $ = % = & = 0

'+()B#$7" 07@ A($,%, &,=) #$5/-0'(5@=" F#'6'+$" :(-B-" 5-5(-'(" &" 57)0A?<)*=" F7-(+-5(9"

()27-&-B-" 2-(-,$" '*))(" &'0: 4($, &, Fo) = ]($)](&)=" !+$6$7$1" ," 0$++-*A" &.#$C)+'?"

2#'*)+@?(" 0&A/*)#+-)" 2#)-8#$%-&$+')" JA#9)1" $" ," 2-7A6)++-*A" &.#$C)+'?" –
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2#)-8#$%-&$+')"Z$27$5$="F-57)"(-B-1",$,"8.7-"2-7A6)+-"#)D)+')"%$0$6'"&"2#-5(#$+5(&)"

'%-8#$C)+'41"2-57)0-&$()79+-"2#'*)+@?(5@"-8#$(+.)"2#)-8#$%-&$+'@"Z$27$5$"'"JA#9)="

L"'(-B), *."2-7A6$)*"#)D)+')"A1",-(-#-)"«5-0)#C'(» &"5)8)"0)79($ - ;A+,3'?. K(5?0$"'

#$5/-0'*-5(9"&"(-6,)"$ = % = & = 0.

N:+,87$-+5.;25@;0

1. f(()(,-&" f=L=1" L-7,-&" c=g=" a)*2)#$(A#+-)" 2-7)" $+'%-(#-2+-4" -/7$C0$)*-4"

27$5('+.1" +$/-0@<)45@" 2-0" &-%0)45(&')*" &+)D+)B-" ()27-&-B-" 2-(-,$" hhc%&)5('@"

bf>="e+)#B)(',$="Xi1X="j"6="!="R08-117.

2. d$7$+'+"I=F=1"!$&)+,-&" k=V="I)(-0." 6'57)++-B-" $+$7'%$" *$()*$('6)5,'/" *-0)7)4.

I=P"c%0-&-"Idal"'*=">=e="V$A*$+$1"XiRi="\]R"5=

3. F-7)C$)&"m="L=1"m#)&'6"J="V="a)27-&$@"%$<'($="I=P"e+)#B'@1"R]H[="^]X 5.

4. `$#A8'+" L=" !=" b$56)(" '" -2('*'%$3'@" ()#*-'%-7@3''=" I=P" e+)#B-$(-*'%0$(1" R]]R="

192 5=

5. f(()(,-&" f=L=1" L-7,-&" c=g=1" a&)#5,$@" k=!=" a)#*-$,('&+$@" 2#-,7$0,$" ,$," 5#)05(&-"

A2#$&7@)*-B-" &-%0)45(&'@" +$" ()*2)#$(A#+-)" 2-7)" ,-+5(#A,3''" hhc%&)5('@" bf>="

e+)#B)(',$="XiiX="j"_="!="R^R-141.

6. I$()#'$7." '" 2-,#.('@" &" :,5(#)*$79+./" A57-&'@/=" L%B7@0" &" 8A0A<))P" L" ^(=" a=R"

F#-B+-%'#-&$+')" '" $+$7'%" :,5(#)*$79+./" &-%0)45(&'4h"m=L=" F-7)C$)&" G'" 0#=Y="I=P"

c%0-&-"Idal"'*=">="e="V$A*$+$1"XiiX="XX_"5=

7. J-#*$7)&" L=J=1" g-7)5+'," !=f=1" n'2$D&'7'" f=f=" f+$7'('6)5,-)" '557)0-&$+')"

()27-*$55-2)#)+-5$" 2#'" 27)+-6+-*" -/7$C0)+''" ()7" hha)27-;'%',$" &.5-,'/"

()*2)#$(A#="Xii[="a=__1"jR="!=RiH-112.

8. J-#*$7)&" L=J=1" gA%+)3-&$" k=f=" a)27-*$55-2)#)+-5" &" $+'%-(#-2+./" ()7$/" 2#'"

$:#-B$%-0'+$*'6)5,-*"+$B#)&)="c%0-&-"Ifc"– F#'+(1"XiRi="^io"5=

9. gA%+)3-&$" k=Z=" I$()*$('6)5,-)" *-0)7'#-&$+')" ()27-*$55-2)#)+-5$" &"

,-*2-%'3'-++./" *$()#'$7$/" 2#'" &.5-,-()*2)#$(A#+-*" +$B#)&)" &""""""""""""""""""""""""""""""""""""""""""""""""""

:7)*)+($/"#$,)(+--,-5*'6)5,-4"()/+','="I=P"c%0-&-"Ifc"– F#'+(1"XiRi="R[i"5=

10. Z.,-&"f="L="a)-#'@"()27-2#-&-0+-5('="I=P"L.5D$@"D,-7$1"R][H="[ii"5=

11. g$#($D-&"e=I="f+$7'('6)5,')"*)(-0."&"()-#''"()27-2#-&-0+-5('"(&)#0./"()7="I=P"

L.5D$@"D,-7$1"XiiR="\\i"5=

12. !+)00-+"c="F#)-8#$%-&$+')"JA#9)="""I=P"c%0-&-"""'+-5(#="""7'(-#.1"""R]\\="[[o5="


