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iwSsmyS3��D�ÃġP¾Ű4|,5ŶĀÐ4d]r{W>pWq{u3ŨA.Ŷ¥ĝĻ3×
A.Ŷ14ĩß4íÆe��D�0���0M%ŷd]r{W4ŦĠĻ5ŶűÚ|ŖA(	API	eŶ¥ĝ

Ļ3ù�%Dêł��a:%ŷ:(ŶŴù�æŵÈ¯A>%�íÆ4ťeĆØ¯%Dêł��a:%ŷ

Ãe14A�3ŀĚ%D�eĺ�D0�3ºČ4Ĕî�êł0Pa:%ŷ	

	

IRZv¸ļPÃ4ÕĚ4ŎĴ4�.eŶ¥ĝĻ3��D0ŧš��Ĝ$>%�Pa:%ŷ�4vsi

a4�M5Ŷd]r{W4¥ĝĻ3×A.Ŷ_{\ŀĚeħA.�DŶ2	,4Ó�PÃŀĚ��a:

%ŷ	

	

¨ś4d]r{W¥ĝĻ5Ŷ�3�D	Main	4óķ�4A�3ŶÃ4łĳ3×A.IRZv%D�0�

M�:%ŷ	

	

�E5Ŷ�Ò4¾Űeá�ř�A:%ŷŴd]r{WŦĠĻ�ŵîÁAP�>a�(MŴd]r{W¥

ĝĻ�ŵd]r{We¥ĝ%D�=AE:&Hŷ	

	

A�AŶsydis5Ŷ14�4ŊïÄe�ĝ%Dêł��D�eĥD(<3Ŷ_{\ŀĚ3IRZv

%Dêł��a:%ŷ	

	

ç+.Ŷ_{\ŀĚ5Ŷ�Č�3ÐÂ%Dêł��a:%ŷA�AŶŴ¥ĝĻ30+.5ŵŮ�ŦM

�Dêł��a:%ŷ	
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�4vsiaMś9(�0eÕĚ%D(<3Ŷd]r{W�Č5ŶŮ�ŦůÄe÷,�0�¸ļM%ŷ
sydiszk_JŢzÎd]r{WM5¸Ņ0PaŶd]r{W4¥ĝĻ35�¸Ņ4vs{i0P

a:%ŷ	

	

C++	3��DRsvÔĸ�4	private	Q{x{aeA� Ð$�=AE:&HŷŮ�ŦůÄ3ŨA.5Ŷ	
Ada	0	C++	MÙAš���a:%ŷ	Ada	M5ŶŮ�Ŧ5Ã��e×ŕ0AŶÜìđ3Ŋś%D�05M

�:&Hŷ	

	

�ğĢ0A.Ŷįě!EDŮ�Ŧì5Ŷd]r{Wvju3��.įě!EŶRsvvjuM5�a:

&Hŷ	

	

ď3ŶŮ�ŦůÄ3,�.�eŃ:%ŷ	C++	0ĒŚA(�0ë�:%�	...	
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!.ŶŘ¾eöâA(�0ë�:%ŷd]r{W�ČŢ4Ů�ŦůÄ3Œ�IRZv%D4�ŶM%ŷ	
	

Ĭ�5Ŷd]r{W4k_JŢ0Îd]r{WM%ŷ	

	

�4�3�Ds{aM5Ŷ	Stack_Type	Ů�ŦÃ0Ŷáü0A.	Stack_Type	Ã0ýüe¶�µDóķ�	
Push	�Ŷd]r{W	Stack	�3�a:%ŷd]r{W�Č4Ů�ŦůÄ35Ŷ	Stack_Type	e1�ÕĚA

.�D��ą�E.�:%ŷ	

	

Stack	d]r{W4k_JŢ5Ŷ	Stack_Type	4ÕĚ3IRZv%D�0�M�:%ŷ:(Ŷvs{aÃ4

łĳ3ģøIRZv%D�0!�M�:%ŷ	

	

ď3Ŷ	Stack	4	U?ls	Îd]r{W4d]r{W�ČeŃ:%ŷ�4Îd]r{WM5Ŷņ4	Stack	d]

r{W�MÖň!E.�DŮ�Ŧ	Stack_Type	Ã3A+.Ã��!E(dso{\e¶�µDóķ�	
Empty	eŊśA.�:%ŷ	

	

Îd]r{W4ÕĚ5Ŷ	Stack_Type	4ÕĚ3IRZv%D�0�M�:%ŷÕū3ģøvs{a4łĳ

3IRZv%D�0=M�:%ŷ	

	

A�AŶģøvs{a4łĳ3IRZvAA�0%D	Main	óķ��4�B?Dō;5Ŷks{0Pa

:%ŷ	
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d]r{W¥ĝĻ5ŶŮ�ŦÃ4ÕĚeŶ¥ĝ%D�0�M�:&HŷA�AŶbuvs{aÃ0ºČ
3'4Ãe¥ĝ%D�0�M�:%ŷ	

	

d]r{W¥ĝĻ5ŶĽĞ3OhWLR`eÃ��(aŶdso{\Ã>Ŷsyl{cy`ÖňMĝ

�D�0�M�:%ŷ	

	

:(Ŷsf{%D�0�M�ŶĒŚMĝ�D�0=M�:%ŷ	

	

ď4�M5ŶStack_Type	0½8Ů�ŦÃeÖňA.�Dd]r{W	Stack	eħA.�:%ŷ��M5ŶŮ

�ŦÃeŶóķ�	Push	4dso{\0A.�ĝA.�:%ŷ	

	

Main	óķ�5Ŷd]r{W	Stack	4¥ĝĻM�aŶŮ�Ŧ	Stack_Type	eĝ�.Ŷv\]ROhWLR`

eÖň%D�0�M�:%ŷ:(ŶPush	e½U %(<3ĝ�(aŶ��>ĒŚeĿ��0�M�:

%ŷ	
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Ů�ŦÃ352,4\ii��a:%ŷ²ĲPŮ�ŦÃ0Ŷ�Ô4Ů�ŦÃM%ŷ��M5Ŷ²ĲPŮ
�ŦÃ4;eĺ�:%ŷ	

	

²ĲPŮ�ŦÃ5ŶÙP�0=º|vju4ļ«e��BE.�D�.4Ã3A+.ÕĚM�:%ŷ	

	

ĦÔÃM�aŶsf{0ĒŚ�M�Dêł��a:%ŷ�4ěĞ�BŶė¦ıţ¢Ã>ũÔÃ5Ū�E

:%ŷ	

	

Stack_Type	4²ĲPŮ�ŦÃÖňeħA:%ŷ��M5ŶāĦPİÀe÷,ü�Ã4�Ŷvs{aÃ

4�Ŷ'A.Ŷ¦ı��ţ¢Ãeĝ�.ÕĚA(	3	,4ĐA��eħA.�:%ŷ	

	

�ĐP	2	,4�eŶěŇ4­�0PDA�Ŝ¬A.�:%ŷ°¤Î��vs{aÃŶñ�5ė¦ıţ¢

Ãe���05M�:&Hŷ	

	

ŌĔŹ	

ũÔÃŴlimited	typeŵŸ�º|ÃM=���M�P�Ŷ�¨3ī�ĖĮÎe÷(P�Ã4�0	
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ė¦ı4Ů�ŦÃ5Ŷ²ĲPŮ�ŦÃM¸ļM�DÕĚ4}�ŭ¹0A.ÕĚ%D�0�M�:%ŷ	
	

�4�05Ŷü�İÀŶvs{aÃŶ¦ı��ţ¢ÃŶ°¤Î��vs{aÃŶė¦ıţ¢Ã3A+

.ŶĉÔŮ�ŦÃeÕĚM�D�0eî¼A.�:%ŷ	

	

d]r{W4¥ĝĻ5ŶOhWLR`eŊïÄi{uP�A5Ŷv\]RůÄ�Bªaä.A�0%D

0�Ŷ£Ĉ¯eĿdP�E6Pa:&Hŷ	

	

��3ħA(�MŶ�4²ĲPÃ4ÕĚM5ń§š´)+(ÕĚ�Ŷė¦ıÃM5ĐäPÕĚ0P+.

�D�0�¡�a:%ŷ	
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°¤Îeĝ�.Ŷ�²ĲP�Ů�ŦÃ0�ĉÔ�Ů�ŦÃeõŁ%D�0�¸ļM%ŷ�4�M5Ŷ	
Stack_Type5	Ŷ	Size	0½8°¤Î3A+.Ã-�BE(ýüeĝ�.�:%ŷ	

	

°¤Î��vs{a4ÕĚeĝ�D�03A+.Ŷd]r{W4Ů�ŦůÄ5Ŷ	Stack_Type	4ÖňeÓ

ðM�D�0eħA.�:%ŷ	
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�.4Ů�ŦÃMşàŮ�ŦÔüeÖňM�D�05ŶŮ�ŦÃ4ã«PĘé4|,M%ŷ	
	

şà0A.Öň!E(Ôü5Ŷ�Ŧeq{0Ů�Ŧeq{e÷*:%ŷ�Ŧeq{M5Ŷ��>ĒŚ0

�+(ăŲġ3Ô:+.�DÃÅĊú�Ŵprimi?ve	opera?onŵ�¸ļM%ŷ�E5Ŷ�.4Ů�ŦÃ3
_gNu`�e��D(<3Ę3ć®M%ŷ	

	

�4vsia4�5ŶEmpty_Stack	eî¼-�DşàÔüeĝ�(·�ġP�M%ŷd]r{W¥ĝĻ

5ŶĒŚ>£Ĉ¯�¸ļM%ŷ	

	

şàÔü4ÕĚ5Ŷd]r{W¥ĝĻ�BÓ�3Ŭ!E.�:%ŷ��M5Ŷ'4ÕĚ5ŶŮ�ŦÃÕ

Ě4�ŢMŶŭð��Ŵaggregate	assignmentŵeĝ�.ŶÕĚA.�:%ŷ	

	

Ada	ňŐMs{aeą�0�Ŷ��Ď�4Ê�d\{y3Pa:%ŷ	
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d]r{W�ČŢ3��DŮ�ŦŢ5ŶŮ�ŦÃ4ÕĚeù�%D�É3=ĝ�D�0�M�:%ŷ	
	

d]r{W4¥ĝĻ5Ŷd]r{W�Č3��DŮ�ŦŢ4��PDÇò3=IRZvM�P��0e

ë�ř�A.~!�ŷ	

	

:0<:%ŷd]r{W�ČŢ5Ŷ�ŦŢ0Ů�ŦŢ3¡�E:%ŷ�ŦŢ5Ŷd]r{W¥ĝĻ3

0+.¸ŅM�aŶŮ�ŦŢ5Ŷd]r{W4k_JŢ0Îd]r{W30+.4;¸Ņ3Pa:%ŷ	
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,�3Ŷ�4œĸ4Ćæ4ZRtry3Pa:A(ŷ	
	

Ā3ŶAda	ňŐ4niZu¯3,�.±¡PĥŔeè(0ë�:%ŷěŇeō%(<4*@+0A(

RiYe>a:A@�ŷ	

	

ÝŠe　	
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?+�a0Í<:%ŷ²ĲP�e��:%ŷd]r{W	P	5Ŷ�ŦŢ�3ŶT	0��»¨4Ů�ŦÃ
4Öň0ŶT	4ÕĚ5 1	�B	10	4İÀM�D0ŶÖňA.�:%ŷ	

	

�4s{a�ĐA�0ë�0�5Ŷ�5��4IisyeRt]RA.�)!�ŷŧš�0ë�6Ŷ'

4ÇòeRt]RA.�)!�ŷ	
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�4s{a5ĐA��a:&HŷŮ�ŦÃ	T	4ÕĚ5Ŷd]r{W�ČŢ4Ů�ŦůÄ3ĚEP�E6
Pa:&Hŷ	

	

�4Ç¹Ŷ	private	Q{x{a�P�(<Ů�ŦůÄ��a:&Hŷ	
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ď4¾ŰM5ŶP	4d]r{W�ČŢe�ĐA.�:%ŷ�¿ŶT	5ŶŮ�ŦůÄMĐA�ÕĚ!E.
�:%ŷ	

	

óķ�	Main	5ŶŮ�ŦÃ	T	eĝ�.ŶV	0��»¨4v\]RůÄOhWLR`eªaä..�:%ŷ

óķ�k_JŢMŶV	3	0	eªaä..�:%ŷ	

	

�4s{a�ĐA�0ë�0�5Ŷ�5��4IisyeRt]RA.�)!�ŷŧš�0ë�6Ŷ'

4ÇòeRt]RA.�)!�ŷ	
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�4s{a3=ŧš���a:%ŷóķ�	Main	5ŶŮ�ŦÃ	T	4ÕĚ�ýüM�D0���ÔeA.
�:%ŷ	

	

'E5ŧš�M%ŷP	4¥ĝĻ5ŶP	4Ů�ŦÃ4ÕĚ3ŨA.Ŷ¸Ņìe÷*:&Hŷ	
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¾Ű	3	M5Ŷ�4¾ŰeÙAÈĄA.�:%ŷ��M5Ŷóķ�	Main	5Ŷd]r{W	P	4Îd]r{
W0A.Öň!E.�:%ŷ	
	
�4s{a�ĐA�0ë�0�5Ŷ�5��4IisyeRt]RA.�)!�ŷŧš�0ë�6Ŷ'

4ÇòeRt]RA.�)!�ŷ	
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�E5ĐA�s{aM%ŷóķ�	Main	5Ŷd]r{W	P	4Îd]r{WM�aŶP	4Ů�ŦůÄ3×A
.Ó�P¸Ņìe÷+.�:%ŷ	
	
Ů�ŦůÄe÷+.�Dd]r{W4k_JŢ0Îd]r{W5Ŷ'4Ů�ŦÃ4ÕĚ3ŨA.¸Ņì

e÷+.�:%ŷ	
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ď4¾Ű5Ŷd]r{W	P	3ŨA.M%ŷP	5ŶŮ�ŦÃ	T	0ŶÃ	T	4	Zero	0��»¨4Ů�ŦÔüe
÷*Ŷyw3£Ĉ¯A.�:%ŷ	
	
Ů�ŦůÄ35ŶT	4ÕĚ��aŶd]r{W	P2	4�ČŢM5ŶT2	0��Ã4vs{aÃÖň�ŢMŶ

�4	T	e�+.�:%ŷ	
	
óķ�	Main	5Ŷd]r{W	P	0d]r{W	P2	4�ÿ3IRZvA:%ŷ:(Ŷd]r{W	P2	4	T2	
eŶv\]RůÄOhWLR`	V	0A.Õ�¯A:%ŷĄ3Ŷ��þ3��.Ŷd]r{W	P	4Ů�Ŧ

Ôü	Zero	e¥ĝA:%ŷ	
	
�4s{a�ĐA�0ë�0�5Ŷ�5��4IisyeRt]RA.�)!�ŷŧš�0ë�6Ŷ'

4ÇòeRt]RA.�)!�ŷ	
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�4s{a5Ŷ��3�sydiu3ÌûA:%ŷd]r{W	P	�Ţ4Ů�ŦÔü	Zero	5Ŷd]r{W
�ČŢ4Ů�ŦůÄ�ŢMÕĚ¨3ŋÔ!E.�:%ŷ	
	
�da3�eĿ�9�MA@��ŷÔü�Zero�5ŶşàÔüM%ŷ�ŦŢM4Öň0Ů�ŦŢM4Õ

Ě0%9�M%ŷ	
	
	

19	



Ą3Ŷ�ŰeöâA:%ŷóķ�	P.Main	0½8d]r{W	P	4Îd]r{WŶ�AUŶ	Main	0��»
¨4ęĪA(óķ���a:%ŷ	
	
�Ļ0=ęĪA(ÕĚM%ŷ�ÿ0=d]r{W	P	�4Ů�ŦÔü	Zero	eŶŮ�ŦÃ	P.T	4Ûòġ3Õ

�¯A(OhWLR`3��A.�:%ŷ	
	
�4s{a�ĐA�0ë�0�5Ŷ�5��4IisyeRt]RA.�)!�ŷŧš�0ë�6Ŷ'

4ÇòeRt]RA.�)!�ŷ	
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�4s{a5őaM%ŷ	
	
óķ�	Main	5Ŷd]r{W	P	4Ů�ŦůÄ3¸Ņìe÷*:&Hŷç+.ŶŮ�Ŧky^J^Je�

ĝ%D�05M�:&Hŷ�4Ç¹5ŶÔü	Zero	�Ů�Ŧky^J^J3ĤäA:%ŷ	
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¾Ű	6	M5ŶĆ£3d]r{W	P	eħA.�:%ŷ�4d]r{W5ŶŮ�ŦÃ	T	e÷*ŶŮ�ŦůÄ
3��.Ŷýü4ė¦ıţ¢eĝ�.ÕĚA.�:%ŷ	
	
óķ�	Main	5ŶP	4Îd]r{WM�aŶv\]RůÄOhWLR`	V	eÖňA.�:%ŷ�4	V	5Ŷ

Ã�	T	M�aŶ1	�B	10	4ĕÏ¦ıe÷+.�:%ŷ	
	
�4óķ�Ċ�MŶV	4Ć£4łĳ3ywe��A.�:%ŷ	
	
�4s{a�ĐA�0ë�0�5Ŷ�5��4IisyeRt]RA.�)!�ŷŧš�0ë�6Ŷ'
4ÇòeRt]RA.�)!�ŷ	
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�4�5Ŷsydiuks{0Pa:%ŷT	5Ŷ²ĲŮ�ŦÃ0A.Öň!E.�:%�ŶĉÔÃ0A
.ÕĚA.�:%ŷ	
	
d]r{W4¥ĝĻ5ŶOhWLR`3¦ıe��P�0��P�05¡�BP�4MŶ�ý¹�Ĝ$

:%ŷ	
	
ĐA�d]r{W�ČeŶvsia4Ćæ3ħA:%ŷ	
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�4¾ŰM5Ŷd]r{W	P	0Ů�ŦĉÔÃeÖňA.�:%ŷ:(ŶÕĚ3��.5Ŷýüţ¢4ĕ
Ï3×A.Ŷ1	�B	10	4İÀe÷,ýü4©ÃeÔĸA.�:%ŷ	
	
óķ�	Main	5ŶŮ�ŦÃ	T	4v\]RůÄOhWLR`eÕ�¯AŶbuk_JŢe÷*:%ŷ	
	
�4s{a�ĐA�0ë�0�5Ŷ�5��4IisyeRt]RA.�)!�ŷŧš�0ë�6Ŷ'

4ÇòeRt]RA.�)!�ŷ	
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Ů�ŦÃÖň0'4ÕĚe÷,	P	4d]r{W�Č3¾Ű5�a:&Hŷ	
	
¾Ű5ŶOhWLR`	V	eÖň%D0�4Ŷóķ�	Main	3��DŮ�ŦÃ4ô�3�a:%ŷ	
	
ĉÔŮ�ŦÃe¥ĝ%D0�35Ŷ�.4¥ĝĻŴ��M5óķ�	Main	M%ŵ5Ŷ¥ĝĂ3Ŷ¦ıe

,�P�E6Pa:&Hŷ	
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¾Ű	8	M5ŶĆ£3d]r{W	P	4�ČŢ��aŶ²ĲPŮ�ŦÃ0Ů�ŦÔüeÖňA.�:%ŷT	
4ÕĚ5Ŷ0	�B	10	:M4üÏMŶT	Ã4Ôü	One5Ŷ0	3£Ĉ¯!E.�:%ŷ	
	
óķ�	Main	M5ŶŮ�ŦÃ	T	3×A.v\]RůÄOhWLR`	Val	eÕ�¯A.�:%ŷk_JŢ

MŶOne	0	One	4¬ĮĶċe	Val	3��A.�:%ŷ	
	
�4s{a�ĐA�0ë�0�5Ŷ�5��4IisyeRt]RA.�)!�ŷŧš�0ë�6Ŷ'

4ÇòeRt]RA.�)!�ŷ	
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�4s{a5ŧš�M%ŷ��3�Ŷsydiuks{0Pa:%ŷ"+"	ĖĮÎ5ŶP	�ŢMÔĸ!E.
�DŮ�ŦÃ	T	MÖň!E.�P��BM%ŷ	
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ĵda�B�ğĢ4¾Ű5ŶP	4d]r{W�ČeĆ£3ô�:%ŷ��M5Ŷ²ĲPŮ�ŦÃ	T	0Ŷ
Ů�ŦŢ�M T	5	0	�B	10	:M4üÏM�D0��ÕĚe÷*:%ŷ	
	
Constants	0��»¨4 P	4Îd]r{W5Ŷ�ŦŢ3��.Ŷņd]r{W	P	4Ů�ŦÃ	T	4Ôüe÷

*:%ŷ	
	
óķ�	Main	5ŶŮ�ŦÃ	T	4v\]RůÄOhWLR`	V	eÕ�¯A.�:%ŷĄ3ŶÎd]r{W	
Constants	�BÔü4|,e�+.Ŷ�4	V	e£Ĉ¯A.�:%ŷ	
	
�4s{a�ĐA�0ë�0�5Ŷ�5��4IisyeRt]RA.�)!�ŷŧš�0ë�6Ŷ'

4ÇòeRt]RA.�)!�ŷ	
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Îd]r{W	P.Constants	�MŶsydiuks{�Ĝ$:%ŷņd]r{W4Ů�ŦůÄ3�DíÆe
�ŦŢM�ĝA.�D�BM%ŷ	
	
Ňēĭ4|Ţevsia4~Ţ3ħA.�:%ŷ2	,4şàÔüeĝ�ŶŮ�ŦůÄMŶÕĚz£Ĉ¯

A.�:%ŷ	
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Ćæ4RiYM%ŷd]r{W	P	��a:%ŷ��M5Ŷ²ĲPŮ�ŦÃ	T1	��aŶ�Ŧvs{aÃÔ
ĸ	T2	4łĳ0A.Ŷ�4	T1	eĝ�.�:%ŷ�

	

Ů�ŦůÄ35Ŷ²ĲPŮ�ŦÃ	T1	4ÕĚ��a:%ŷ�

	

�4s{a�ĐA�0ë�0�5Ŷ�5��4IisyeRt]RA.�)!�ŷŧš�0ë�6Ŷ

'4ÇòeRt]RA.�)!�ŷ�
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ľ�ĶċMĵda:%ŷ�4s{a5ŶÓ�3ĐA�ŶŢ¡eŮ�Ŧ3A(�Ŧvs{aÃ0A.Ŷ�
¥ĝ¸ļPd\{yeù�A.�:%ŷ�
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Ada	ËńčiwSsn4niZu¯4s{v3³¬�()��a�0� "�:A(ŷ	
	

��� iwSsnňŐeÑ8}MŶ�4œĸ�ŗŤP|v^]i0P+(�0Ŷ��� ��
�	
�
�� 3�

�D�4s{v=á�ķ�¶�BED�0eĈåA.�:%ŷ�

	

�a�0� "�:A(ŷ	
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