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I9JKI�LNMPO QPLSR�TUJKV�WXOKY Z[LNM
\G]P^`_ba[cedgfP^`hP^id[cj_bcjhlkla[cjhlklcmfgno^`hgpKklfgnqalklrostcvu
wgnqxt^`hgny_zut^qpK]l{ohl|Nwgno_bc}wgnq~���a[c���dNnq��c

uPnthP^U�gnt_vh	^`h�^tx��UnthgnUhPce�Pflkl�lcj_buPn
��wgntp ^`hPfP^`_vh6fgnUklfldgklstkPdNnl���ynqstalkl~bnqfPcjhP^
fgn�_bstcjhP^�sq�
fgnthgnUpKwlc���n�s�xqkl~�fPcj_vn
k�c��ocedgfPcvstklcjhP^
fgn��l^�stcvuPn
~bnt_bklalk�^���c�]P^�stcv�lc�hgnq~�k	hPcvfld[cvfl�lklrg�
�on�kl~�]P^tal~�s`nq��ut^qpK]l{ohl|Nw9_bc
_vpKr`hgnq��c�fPc�uPnthP^�fPcb��^6kl~�u[al{y�lkghPcvalfP^g��n�uPnthP^�fPcb��^6cj_��
hPcj_vhlstcvfP^
~bn�pKagnqdgkghPc��`^�wgnl�!�ynq�
nthgn
^txqwgnq~�^�s`nthPcvalfgnthgn�_bkg_vhPcjpXnUwlcjnq��klwgn�s�]P^`_ba[cedgflkghPc
dgstcb��hlwlk��b^jdgklflk��lpXnquPnqw�k�_
pXnqalut^�~bnqu[|!_bfPcvflklct�Pfgn
hPcv~�k�]lwl^qp cvflk��

��wlcv~ MlLg�P���t���P�N�N� �tQ`¡ ¢ OKM x`c�_b|N~edNnqd[cvfgn9hlkl]P^�s`n	£[�lc�xqfgn�]lwl^t��wgntpXn9¤�¥ Ml¦NQN� M§�
¨ QP©oª «��S¬ ¢­¢G¢ O ®�Q[¬K©�MP¯ ¢KQ[O O ¢D�SZ�°�O QP± Qg�P¢ ¢D²�M��t³e´ ¨ ±�Ml��µ�¶ nqsthP^�wg_bu[k�cvu[kl]�·`\zcj_bcvagn¸�alklcvs`nl�m¸�s`nq¹la[^G¸�s`nqfP^�sg�K�ycj_bkg_bagnqs`n9ºy_bcvfP^�s`nl����cvfl�l^D»�kP�PfPcvs[¼��m½}rGc�]lwlcedgstkPd[cvfgn9~bn
kl~�£[�gnqs`nqfPcKsiwgntpKu[kghPcXfgn}�gnt_b^�stcjhPc ]P^�¾X¸y�Gk
~bnmd[cv¹lfP^`_vhlkghPcK]P^iklfghPcvwlcj_bk�]lwlk
�Pcva[^jdgfPcvstfgn
^�wl��nqflkl~bnq�lklr�fgn�^txq£[�lcvflklcjhP^g�g¿o_bfP^�stfgn��Pcva6c�Àq£[�lcvflkl�lkghPcodNn�]lwlkPd[^txqklr`h�]l|Nwlst^�fgn��gnqalflk
]P^t~�fgnqflklr�k�£Pp cvflklr�~bn�wgnqxt^`hgn�_out^qpK]l{ohl|Nwlflk�_bkg_vhPcjpKk�Áv�[��wl^t��wgntpXnthgn�^tx��Ps`n��Un
�lcjhlklwlk
�b^jdgkl��cvf��lklu[|Na�fgn�^txq£[�lcvflklct�[½}r�c�_vhlwl£[uPhl£[wlklwgnqfgn
s6ÂtÂo£[�lc�xqflk�p ^jdg£tagnl�[wgnq~���a[c���dNn��
k
wgnqxt^`hgnG_���wgnqÃ kluPnl�}hPcvu`_vh���~�st£[u!�}nqflkgpXnq�lklrg�zstkPd[cv^g�mut^qp xqklflklwgnqfPcjhP^GkgpÄsDcedgfP^D�lrta[^g�
]lwl^t��wgntpKklwgnqfPcys
Åy^t�b^�_bwlcedNnl�twgnqxt^`hgn
_�ut^qpK]l{ohl|NwlflkU_bkg_vhPcjpKk
~bn
£[]lwgnqsta[cvflklc�fgn�p ^jd[cvalk
k�¸�fghPcvwlfPcjh��tÆynt_vh�^`hUp ^jdg£talkghPci_vn
~bnqdg|Nal�
kghPcvalflk
~bn
kl~�£[�gnqs`nqfPct��d[^�uPnthP^odgwl£[��k�_vn�_vntp ^
kl~�xqklwgnqcjpKk��

¿yxq£[�lcvflklcjhP^�]P^
klfPÃ�^�wgpXnq�lkl^�flflk	hPce�PfP^ta[^t��klk ¶ ¸y½�¼isUfgn��gnqa[cvf6u`£[wg_
_bc�]lwl^�stc���dNn�^`h
fgn��gnqalflk9]lwlcv]P^jdNnqs`nthPcvalk�klalkG]lwlcv]P^jdNnqs`nthPcvalk�^`h��b^�wlcvf9u`£[wg_q�KÇ!nqdg|Nal�
kghPcvalfP^6cUkl~�]P^taP�
~�s`nqfPcjhP^�fgn6��wgnqÃ kl�lfgn6]P^`hlwlc�xqkghPcvaP_buPn�_bwlcedNnl�S��^	fPcv^tÃ kl�lkgnqalflk�dNnqflflkG]P^	hgnq~�k�£[�lc�xqfgn
]lwl^t��wgntpXn�s
_vhlwgnqfgnthgn�_bc�^txq£[�gnqs`nthUfgnqd	ÈtÉqÊtÊ�d[cv�gn�^`h�]l|Nwlstk�d[^��lcjhlst|Nwlhlk�u[agnt_q�

¿ohUnqst��£P_vh�ÂjËtËtË��b^jdgklfgn
kl~edNnthPcvaP_vhlst^
ÀtÌ�cv��nqalklr�Í�Ám~bnq]P^��lfgn�kl~edNnqs`nqfPcjhP^�fgn�]P^�wlcedgkl�gn
^`h'£[�lc�xqflk7]P^qpXnq��nqagnGÀtÎ�^qpK]l{ohl|Nwl|!h's­fgn��gnqalfP^`hP^�£[�lklalkP��cgÁv�z~bnGwgnqxt^`hgn9_�£[�lc�xqfgnthgn
]lwl^t��wgntpXnl�[_onqsthP^�wlk
\zcj_bcvagn�¸�alklcvs`n�k�¸�s`nq¹la[^�¸�s`nqfP^�sg�q�y^�_bcv��n�_vn�kl~�a[cv~�alk�ÀtÏ wgnqÃ kluPn�Áv�
Àtº�flkgpXnq�lklrGk'stkPd[cv^SÁ�k�Àt½}cvu`_vhDk'~�st£[uKÁ ¶ ^jd[^txqwlcvflk�^`h�»�¿i�o¼���^tx��Ps`n��Un��
k­£[�lc�xqfP^`hP^
_b|gdg|Nwl��nqflklc
]P^�]l|NwlstkghPc�]Pcjh6p ^jdg£tagn�^`h�£[�lc�xqfgnthgn�]lwl^t��wgntpXnl�

��wlcv~ ��Y ZN¦lOKMl� MÐ�P�N�N�!Ñ��P�N�N�2�tQ`¡ ¢ OKM ~bnG]l|Nwlstk�]l|!h7sta[cv~�c	s­d[cv¹g_vhlstklc�£[�lc�xqfgnthgn
]lwl^t��wgntpXn�¤ V�QP©oª «�� WX¬ OKM��SZ�°�O ¢ ¨ M�¢2¢ O ®�Q[¬K©�MP¯ ¢KQ[O O ¢Ò�SZ�°�O QP± Qg�P¢ ¢yµ9¶ nqsthP^�wg_bu[k
cvu[kl]�·[º�a[cvu`_vnqfldg|Nw
Åonqu[{ywg_bu[k��[��cvfl�l^�»�kP�PfPcvs[¼K~bn
kl~�£[�gnqs`nqfPcis�wgntpKu[kghPc�fgn
�gnt_b^�stcjhPc}]P^
½}wl£td�k�hPce�PflkluPnos�É���Ó
u[agnt_q�`��cv¹lfP^`hP^
^`_bfP^�stfP^�]lwlcedgfgnq~�fgn��lcvflklc�coÀ�dNn�st|Nstced[c�£[�lcvflkl�lkghPc
s�klfPÃ�^�wgpXnq�lkl^�flflkghPc�hPce�PfP^ta[^t��klk­�lwlcv~U]lwgnquPhlkl�lcj_buPn	wgnqxt^`hgn	_�ut^qpK]l{ohl|Nw�Áv� Ôy�lc�xqfP^`hP^
_b|gdg|Nwl��nqflklc�cU]lwlcedgstkPd[cvfP^�~bn6kl~�£[�gnqs`nqfPc�s�ÕqÖ	£[�lc�xqflkG�gnt_vnl��ut^�¹ghP^�p ^t��nth�dNn6xt|gdNnth9s
wgntpKu[kghPc�fgn�cedgfgn�^`h�£[�lc�xqflkghPc
�b^jdgklflk6^`h�É�d[^
Ó�u[agnt_q�g½}^
c�^�wl��nqflkl~�klwgnqfP^�sUÓ
p ^jdg£tagnl�
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�gnt_vh�^`h�ut^�kghP^okl~�xqklwgnqcjpKk���wgnq~���a[c���dNn��
k�^`_bfP^�stfP^owgnqxt^`hgnthgn�_}^�]Pcvwgnq�lkl^�flfgno_bwlcedNnl�qhPcvu`_��
hP^t^txqwgnqxt^`hluPnl����wgnqÃ kluPnl�l_bcvwlstkl~�flk�]lwl^t��wgntpKk��lcva[cvuPhlwl^�flflk�hgnqxtalkl�lk��P��^jd[xt^�wl|!hUk�_vhlwl£[u`�
hl£[wlklwgnqfPcjhP^�fgn9ut^�flu[wlcjhPfP^`hP^	£[�lc�xqfP^G_b|gdg|Nwl��nqflklc�~bn9s`_bcvu[k'p ^jdg£ta�c�]lwlced[^`_vhgnqstcvf­fgn
£[�lkghPcvalrg��\2£[�lc�xqfgnthgnU]lwl^t��wgntpXn�alkl]l_bs`nth�hPcjpKk�~bn�wgnqxt^`hgnU]P^�^`hPd[cvalflkghPc�p ^jdg£talk���n6_vn
]lwlcedP_vhgnqstcvflk	kl~e�`^jdgfP^`hP^UwgnqstflkP��c�fgn�~�fgnqflklr6k9£Pp cvflklrg��ut^�kghP^�hlwlrtxqs`n
dNn�]lwlkghPc���nqs`nth
^txq£[�gnqcjpKkghPct�

¿yxq£[�lcvflklcjhP^�_bc�]lwl^�stc���dNn
^`h�]lwlcv]P^jdNnqs`nthPcvalk�]P^
hlwl£td�k6hPce�PflkluPn�klalk�^`hU]lwlcv]P^jdNnqs`n��
hPcvalkU]P^�klfPÃ�^�wgpXnthlkluPn
^`hU�b^�wlflklr�u`£[wg_q�l¿o_bfP^�stfP^`hP^�kl~�kg_bu[s`nqfPct�[_bst|Nwl~bnqfP^�_ohPce�PflkluPnthgnok
_b^tÃXhl£[cvwgnl��cifgnqalkl�lklcjhP^�fgn�ÂjÍ��×xqkghP^�stk�klalkU_}]P^q�×stkg_b^�u
wgnq~�wlrqd
ut^qpK]l{ohlwlk���uPnthP^�_bc�]lwlcv]P^q�
wl|N�ls`n
wgnqxt^`hgnthgn�s���wgnqÃ kl�lfgn
]P^`hlwlc�xqkghPcvaP_buPno_bwlcedNnl�t��co_bcid[^�]l£P_buPno^txq£[�lcvflklc�_�Ó��×xqkghP^�stk
ut^qpK]l{ohlwlk��

��wlcv~�_bcv]ghPcjpKstwlkGÈqÊtÊtÊ��b^jdgklfgn�kl~edNnthPcvaP_vhlst^�À[¾m^tÃXhghlwlcv¹PdmÁy]l£[xtalklu`£[s`n�£[�lc�xqfP^`hP^�]P^q�
pXnq��nqa[^
ÀtÎ�^qpK]l{ohl|Nwlfgn�hPce�PflkluPn�k6klfPÃ�^�wgpXnq�lkl^�flflk	hPce�PfP^ta[^t��klk�Á ¶ ^jd[^txqwlcvfP^�^`h6»�¿i�o¼}_
nqsthP^�w�º�a[cvu`_vnqfldg|Nw�Åonqu[{ywg_bu[k��l~bn�wgnqxt^`hgn�]P^�£[�lc�xqfgnthgn�]lwl^t��wgntpXnl�

��^�st^`_vh­~bn ��Y ZN¦lOKMl� MØ�P�N�N�!Ñ��P�N�N�7�tQ`¡ ¢ OKM x`c6k�st|Nstc���dNnqfPcjhP^	fgn9hlkl]P^�stk­£[�lc�xqflk
]lwl^t��wgntpKk­Àt¸�fghPcvwlfPcjh9~bn6fgn��lklfgnqcb�
k�Á
kDÀt¸�fghPcvwlfPcjh�~bn6fgnq]lwlcedgfgnqalk�Á ¶ nqsthP^�wg_bu[k�cvu[kl]�·
¸�alkgnqfgn���klut^ta[^�s`nl�P¾mcvwl�bcv¹6\z|Nwlx`nqfP^�sg�P¾mklalstklr�Î�|Nfl�lcvs`n`¼��P½}c
_vn�_vhlwl£[uPhl£[wlklwgnqflk
]P^�hPcb�
pKk�k%]lwgnquPhlkl�lcj_bu[k�£[]lwgnq�
fPcvflklr ¶ ^`_bfP^�stflk7k7d[^�]l|NalflkghPcvalflkN¼��zuPnthP^D_bc�]lwlcv]P^�wl|N�ls`n­k
_b|N^`hlstcjhPcvf6xqwl^�¹��gnt_b^�stct�g��wlcedgstkPd[cvflk�_vnU~bnUkl~�£[�gnqs`nqfPc
s��b^�wlflklrUu`£[wg_�fgnU]lwl^tÃ klalklwgnqflk
k6fPcv]lwl^tÃ klalklwgnqflk	¾i¿yÔ��

Ù
����Y ZN¦lOKMl� M��P�N�N�!ÑNÚgÛNÛNÛ��tQ`¡ ¢ OKM sta[cv~�c�s
d[cv¹g_vhlstklc�fP^�sU£[�lc�x`cvf	]lagnqf	~bnU_bwlcedgfP^q�
hP^�^tx���^t^txqwgnq~�^�s`nthPcvalfP^o£[�lklalkP��ct�g\7fPcv�b^
_bc
]lwlcedgstkl��dNn�kl~�£[�gnqs`nqfPcjhP^�fgn ª ¬KZ�¡K©oZ[�S¢K�SZ
¤ I6O ®�Q[¬K©�Ml�S¢ ¨ MKµ
¢ ¤ I6O ®�Q[¬K©�MP¯ ¢KQ[O O ¢D�SZ�°�O QP± Qg�P¢ ¢yµ s�wgntpKu[kghPc}fgn�ÜqÈo£[�lc�xqflk
�gn��
_vn�~bn�s`_bkl�lu[k�£[�lcvflkl�lk
^`h�Ë�k�ÂjÊ�u[agnt_q�[Ç!n�_ba[cedgs`n��Unthgny£[�lc�xqfgn��b^jdgklfgnoxtrq�lnowgnq~�wgnqxt^`hPcvflk
k6£[�lc�xqflkghPco]lwl^t��wgntpKk6]P^
hPcv~�k�]lwlcedNp cjhlk�~bn�~bnqdg|Nal�
kghPcvalfgn�]P^jdg�b^`hP^�stuPnl�

ÝzÞgßjà�ágâ�ã
â�ä�å�æ�çèå�âjé}â�ä!æ�êPáPëmæìågé}â�ã�êPígâ ¶ nqsthP^�wg_bu[k�cvu[kl]�·SÎ�wgnt_bkgpKklw­»	nqfPcvsg��º�fPcjhgn
Çgdgwgnqstut^�s`nl��½}^���ut^�îyklut^�sg�tº�fl�bcvaUº�fl�bcva[^�sg�qÎ�^`_vhgn�Ï |Nwl^�s[¼Kc�]lwlcedgstkPd[cvfgno~bn�kl~�£[�gnqs`nqfPc}s
d[cvstcjhlk�u[agnt_q�q��cv¹lfP^`hP^o_b|gdg|Nwl��nqflklcici_vhlwl£[uPhl£[wlklwgnqfP^ys��lcjhlklwlk�^`_bfP^�stflk�hPcjpKk���]lwlcedP_vhgn��
strq�
k�£[st^jd�s�klfPÃ�^�wgpXnthlkluPnthgnl�j^�]Pcvwgnq�lkl^�flflk
_bkg_vhPcjpKk��q]lwlkla[^��ocvflk�_b^tÃXhl£[cvw��qnqal�b^�wlkghgpKk��
_vhlwl£[uPhl£[wlk�^`hUdNnqflflk6k�]lwl^t��wgntpKklwgnqfPct�

ïXdgfgn�^`h�^`_bfP^�stflkghPc�~bnqdNn��lk�sG^txq£[�lcvflklcjhP^�]P^GklfPÃ�^�wgpXnthlkluPn�c�kl~���wgnq��dNnqfPc6fgnGnqaP�
�b^�wlkghgpKkl�lfP^�pKkg_ba[cvfPc��lwlcv~�wlcv�
nqs`nqfPc�fgn�^�]lwlced[cva[cvf­u[agnt_�~bnqdNn��lk��K\z|Ns9stwl|N~�uPn�_6hgnq~�k
~bnqdNn��gn6st|N~�flklu[s`n�st|N]lwl^`_b|!hGuPnqu[|Ns	cv~�klu�dNn�_bc�kl~�£[�gnqs`n6s	£[�lklalkP��ct� dNn�_bcUkl~�£[�gnqs`n�alk
kl~�^tx���^�cv~�klu�~bn
]lwl^t��wgntpKklwgnqfPc�klalk�dNn�_bcy^�]lkg_bs`nth�nqal�b^�wlkghgpKkghPci_i]l_bcvsqd[^
cv~�klu�klalkUxta[^�u
_��`cjpKk��

º�ut^�_bc�]lwlklcjp cys`nqwlkgnqfghgnydNn�_bc�^�]lkg_bs`nth�nqal�b^�wlkghgpKk
_�xta[^�u�_��`cjpKk
k!ð�klalkU]l_bcvsqd[^
cv~�klu
hP^�s`n
fPc
]lwgnqstk�alk6]lwlcedNp cjhgn��l£[��d6k�dNnqa[cv�lcvf�~bn�^txq£[�gnqcjpKkghPct�[��^q�×a[cj_bfP^�alk�st|N~�]lwlklcjpXnth
£[�lcvflkl�lkghPc�hPcv~�k6fgn��lklflk�~bn�^�]lkg_vnqflklc�k6dNnqalk�hgnqu[|Ns�]P^jdl�`^jd6��c�]P^jdg]P^qp ^t��fPc�hgnqagnqfghlalkP�
stkghPco£[�lcvflkl�lk�dNn�wlcv�
nqs`nth�]P^q��_ba[^��
flk�~bnqdNn��lkNñ

º�ut^�_bc�]lwlklcjp c�s`nqwlkgnqfghgn�dNn�_bc�kl~�£[�gnqs`n�cv~�klu6~bn
]lwl^t��wgntpKklwgnqfPct�!hP^UhP^t��nqs`n�st|N~�flklu`�
s`n�st|N]lwl^`_b|!hDut^�¹­dNn�c�hP^t~�kDcv~�klu!�m¿ohDcedgfgn�_vhlwgnqfgn�kgpXn�]P^jdg�b^`hlstcvflk­_b]Pcv�lkgnqalkg_vhlk­dNn
]lwlcv]P^jdNnqs`nth­fgn9cv~�kl�lkghPc

Pascal, Logo
k

Basic
��n9^`h­dgwl£[��nG_bstcjhP^�stflkghPc�hPcvfld[cvfl�lklk�_vn

~bn	fgnqagnq��nqfPc�fgn	cv~�kl�lkghPc
C++

k
Java

�K»	nthPcjpXnthlkl�lcj_bu[kghPc���kgpKfgnq~�klkDfPc�p ^t��nthGdNn	fPc
]lwlcv^�wlklcvfghlklwgnth�^txq£[�lcvflklcjhP^6u[|!p2hPcv~�k9cv~�kl�lk��Khl|N¹GuPnthP^�hPce�PflkghPc�£[�lcvflkl�lk­£[�gnt_vhls`nth�s
^talkgpK]lkgnqdgkghPczk�_b|!_vhPcv~bnqflklr`hgn}]P^oklfPÃ�^�wgpXnthlkluPnl�q¿y�lcvstkPdgfP^�hP^�s`ni]P^ta[^��ocvflklcX��c}fgnqwl£[��k
]lwlklfl�lkl]gnyfgnywgnqstfP^�]P^`_vhgnqstcvfP^`_vh�fgn�^txq£[�lcvflklcjhP^ifgny£[�lcvflkl�lkghPcm^`h
wgnq~�alkl�lflkghPcm£[�lklalkP�Unl�
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ÝzÞgßjà�ágâ�ã
â­ä�å�æ�çèå�âjé}âDä!æ�ò�ó ¶ nqsthP^�wg_bu[k�cvu[kl]�·i¾mklalstklr­Î�|Nfl�lcvs`nl�z¸�s`nq¹la[^­¸�s`nqfP^�sg�
Î�wlcjpKalklfgn�Æ�cvwlutcv~�^�s`n`¼Sc�]lwlcedgstkPd[cvfgn�~bn�kl~�£[�gnqs`nqfPc}]lwlcv~}sthP^�wlklr`h�_bwl^�u�fgn�d[cvstcjhlk�u[agnt_ik
]l|Nwlstklr`h�fgn
d[cj_bcjhlk��t½}r�cy_vhlwl£[uPhl£[wlklwgnqfgnos�^`_bcjp�~bnqdg|Nal�
kghPcvalflkUp ^jdg£tagnl�qwgnq~���a[c���dNn��
k
wgnqxt^`hgnthgnm_�Ã�nq¹la[^�s`n}_bkg_vhPcjpXnl�vnqfghlklstklwl£P_bfgn}~bn��
kghgnl�bnqw`�Pkls`nthP^�wlk��e��wgnqÃ kluPnl�jhPcvu`_vhP^t^txqwgn��
xt^`hluPnl�vcva[cvuPhlwl^�flfgnyhgnqxtalkl�gnl�jx`nq~bn�^`h
dNnqflflk���]lwlcv~�cvfghgnq�lklrg�ja[^�uPnqalflk�pKwlc��
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