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˥ ˥

ࡱࣳ ࣵࢍࣗࢉࣗࢅࣗࡽࣗࣗࡹ ৞ࡹ

ࣗࢅࣳ ࣗࢉ ࣵࢍ ৞ࢉ

˥ ࣗࢅࣳ ࣵࢍ ৞ࢅ

˥ ˥
ࣵࢍࣗࢉࣗࢅࣗࡽࣗࡱࣳ ৞ࢍ

ࣵࡽࣗࡱࣳ ৞ࡱ

˥ ˥
ࣵࢉࣗࢅࣗࡽࣗࡱࣳ ৞ࡽ

ࣵࢉࣳ ৞ࢉ

˥ ˥
ࣵࢉࣗࢅࣗࡱࣳ ৞ࢅ

ࣵࡱࣳ ৞ࡱ

˥ ˥
ࣵࢉࣗࡱࣳ ৞ࡱ

ࣵࢉࣳ ৞ࢉ

˥ ˥
ࣵࡱࣳ ৞ࡱ

˥ ˥
ࡱ ࡹ ࡽ ࢁ ࢅ ࢉ ࢍ ࢑ ࢕ ࢙ ࡱࡹ ࡹࡹ ࡽࡹ

ࡱࣥ
˝ƨǶǖǫʚࣘ ࢉ

ࡹࣥ
˝ƨǶǖǫʚࣘ ࡱࡽ

ࡽࣥ
˝ƨǶǖǫʚࣘ ࡱࢁ

ࢁࣥ
˝ƨǶǖǫʚࣘ ࢉࢁ

ࢅࣥ
˝ƨǶǖǫʚࣘ ࢉࡽ

ࢉࣥ
˝ƨǶǖǫʚࣘ ࢑ࡽ

ࢍࣥ
˝ƨǶǖǫʚࣘ ࡱࡹ

←
activities

←
arbitrary

choice

Y with : 35+32
n

without :

Y with.- 27+5=32
without : 15

y with:5tn with: 10+5=15
without:O without:S

o o

k k

with:5t0 with:5t0
without:O without :O

x x

x x

x x



E˾ƉǶƨȳƉ˦υ İɄɼʌʚ Ɖŗʌƨࣘ ɼƨƉʯɼʌǶ˙ƨ Ɖŗțțʌ Ʉȳ ɱɼɄſțƨȭ ɄǑ ʌǶ˲ƨ Ӏ ˲ �ࣖυ éƨƉʯɼɼƨȳƉƨ ɄǑ ǑɄɼȭ ҭ	Ӏ
 � �ҭ	Ӏ ˲ �
 � ũ	Ȫ
υ E˥ɱɄȳƨȳʚǶŗț ʚǶȭƨ Ƕȳ ˝Ʉɼʌʚ Ɖŗʌƨࣖυ ,Ʉʯțƕ ɱɼʯȳƨࣗ ſɼŗȳƉǫ ਀ ſɄʯȳƕࣗ ſʯʚ ʚǫƨɼƨऒʌ ŗ ſƨʚʚƨɼ ˝ŗ ࣖ˦



óʚƨɱ ࣘࡽࡱ � ¥ǶƉƨɼ $ŗƉȕʚɼŗƉȕǶȳǖ óɄțʯʚǶɄȳ



�ɼſǶʚɼŗɼ˦ ,ǫɄǶƉƨʌυ ¶ʯɼ ʌʯſɱɼɄſțƨȭʌ ŗɼƨ ŗɼſǶʚɼŗɼ˦ ʌƨʚʌ ɄǑ ŗƉʚǶ˙ǶʚǶƨʌࣖυ Eࣖǖࣖࣗ ࣗࡹࣳ ࣗࢁ ࣗࢅ ࣗࢉ ࣗ࢕ ࣗࡹࡹ υࣵࡽࡹ ¥Ʉ˝ࣘ yǑ ˝ƨ ȭŗȕƨ ƉǫɄǶƉƨ ɄǑ ȳƨ˥ʚ ƨ˙ƨȳʚ ȭɄɼƨ ƉŗɼƨǑʯțț ࣗ˦
ʚǫƨ ʌʯſɱɼɄſțƨȭʌ țɄɄȕ ȭʯƉǫ ȳǶƉƨɼࣖυ óɄȭƨʚǫǶȳǖ ǖɼƨŗʚ ǫŗɱɱƨȳʌࣛ



� ¥ǶƉƨɼ ,ǫɄǶƉƨυ yȳʌʚƨŗƕ ɄǑ ƉǫɄɄʌǶȳǖ ŗɼſǶʚɼŗɼǶț ࣗ˦ ƉǫɄɄʌƨ ̇ɼʌʚࣖ

ࡱ ࡹ ࡽ ࢁ ࢅ ࢉ ࢍ ࢑ ࢕ ࢙ ࡱࡹ ࡹࡹ ࡽࡹ

ࡱࣥ
˝ƨǶǖǫʚࣘ ࢉ

ࡹࣥ
˝ƨǶǖǫʚࣘ ࡱࡽ

ࡽࣥ
˝ƨǶǖǫʚࣘ ࡱࢁ

ࢁࣥ
˝ƨǶǖǫʚࣘ ࢉࢁ

ࢅࣥ
˝ƨǶǖǫʚࣘ ࢉࡽ

ࢉࣥ
˝ƨǶǖǫʚࣘ ࢑ࡽ

ࢍࣥ
˝ƨǶǖǫʚࣘ ࡱࡹ



FGH OYUEJGFADVAPKEG
CEVKXKVKGU��
KH PQV CEVKXKVKGU�

TGVWTP Ւ

մ EJQQUG HKTUV CEVKXKV[
Z ֟ CEVKXKVKGU�EJQQUGAHKTUV
�

մ DGUV YKVJ Z
DGUVAYKVJ ֟ Z�YGKIJV ֭ OYUEJGFADV
CEVKXKVKGU�EQORCVKDNGAYKVJ
Z��

մ DGUV YKVJQWV Z
DGUVAYKVJQWV ֟ OYUEJGFADV
CEVKXKVKGU�YKVJQWV
Z��

TGVWTP OCZ
DGUVAYKVJ� DGUVAYKVJQWV�



CEVKXKVKGU�EQORCVKDNGAYKVJ
Z�υ éƨʌʯțʚʌ Ƕȳ ŗ एȳǶƉƨऐ ʌƨʚ ɄǑ ʚǫƨ ǑɄɼȭ \һ
 һ � �
 Ȫ 
 Ӏ ˲ ࡽ^�
ࡱ ࡹ ࡽ ࢁ ࢅ ࢉ ࢍ ࢑ ࢕ ࢙ ࡱࡹ ࡹࡹ ࡽࡹ

ࡱࣥ
˝ƨǶǖǫʚࣘ ࢉ

ࡹࣥ
˝ƨǶǖǫʚࣘ ࡱࡽ

ࡽࣥ
˝ƨǶǖǫʚࣘ ࡱࢁ

ࢁࣥ
˝ƨǶǖǫʚࣘ ࢉࢁ

ࢅࣥ
˝ƨǶǖǫʚࣘ ࢉࡽ

ࢉࣥ
˝ƨǶǖǫʚࣘ ࢑ࡽ

ࢍࣥ
˝ƨǶǖǫʚࣘ ࡱࡹ

�ʌʌʯȭǶȳǖࡽ ӊ Ƕʌ ʚǫƨ ŗƉʚǶ˙Ƕʚ˦ ˝Ƕʚǫ ̇ɼʌʚ ʌʚŗɼʚ ʚǶȭƨࣖ
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CEVKXKVKGU�YKVJQWV
Z�υ éƨʌʯțʚʌ Ƕȳ ŗ एȳǶƉƨऐ ʌƨʚ ɄǑ ʚǫƨ ǑɄɼȭ \һ
 һ � �
 Ȫ 
 Ӏ ˲ ࢁ^�
ࡱ ࡹ ࡽ ࢁ ࢅ ࢉ ࢍ ࢑ ࢕ ࢙ ࡱࡹ ࡹࡹ ࡽࡹ

ࡱࣥ
˝ƨǶǖǫʚࣘ ࢉ

ࡹࣥ
˝ƨǶǖǫʚࣘ ࡱࡽ

ࡽࣥ
˝ƨǶǖǫʚࣘ ࡱࢁ

ࢁࣥ
˝ƨǶǖǫʚࣘ ࢉࢁ

ࢅࣥ
˝ƨǶǖǫʚࣘ ࢉࡽ

ࢉࣥ
˝ƨǶǖǫʚࣘ ࢑ࡽ

ࢍࣥ
˝ƨǶǖǫʚࣘ ࡱࡹ

�ʌʌʯȭǶȳǖࢁ ӊ Ƕʌ ʚǫƨ ŗƉʚǶ˙Ƕʚ˦ ˝Ƕʚǫ ̇ɼʌʚ ʌʚŗɼʚ ʚǶȭƨࣖ

⇐
ooo ooo



éƨɱɼƨʌƨȳʚǶȳǖ éƨȭŗǶȳǶȳǖ �ƉʚǶ˙ǶʚǶƨʌυ �ʌʌʯȭƨ ƨ˙ƨȳʚʌ ŗɼƨ Ƕȳ ʌɄɼʚƨƕ Ʉɼƕƨɼ ſ˦ ʌʚŗɼʚ ʚǶȭƨࣖυ óʯſɱɼɄſțƨȭʌ ŗɼƨ ŗț˝ŗ˦ʌ ɄǑ ǑɄɼȭ \һ
 һ � �
 һ � �
 Ȫ 
 Ӏ ˲ �^υ İƨ Ɖŗȳ ʌɱƨƉǶǑ˦ ʚǫƨȭ ˝Ƕʚǫ ŗ ʌǶȳǖțƨ ȳʯȭſƨɼࣗ һࣖ

i through n - I



FGH OYUEJGFADVAPKEG
CEVKXKVKGU� HKTUV� KPV֟Ւ��
ЀЀЀ(KPF DGUV UEJGFWNG WUKPI QPN[ GXGPVU KP CEVKXKVKGU=HKTUV�?
#UUWOGU CEVKXKVKGU UQTVGF D[ UVCTV VKOG�
ЀЀЀ
KH HKTUV ֠֟ NGP
CEVKXKVKGU��

TGVWTP Ւ

մ EJQQUG HKTUV GXGPV
Z ֟ CEVKXKVKGU=HKTUV?

մ DGUV YKVJ Z
PGZVAEQORCVKDNG ֟ KPFGZAQHAPGZVAEQORCVKDNG
CEVKXKVKGU� CHVGT֟HKTUV�
DGUVAYKVJ ֟ Z�YGKIJV ֭ OYUEJGFADVAPKEG
CEVKXKVKGU� PGZVAEQORCVKDNG�

մ DGUV YKVJQWV Z
DGUVAYKVJQWV ֟ OYUEJGFADVAPKEG
CEVKXKVKGU� HKTUV ֭ Փ�

TGVWTP OCZ
DGUVAYKVJ� DGUVAYKVJQWV�



KPFGZAQHAPGZVAEQORCVKDNG
�
FGH KPFGZAQHAPGZVAEQORCVKDNG
CEVKXKVKGU� CHVGT� KPV��

ЀЀЀ(KPF KPFGZ QH HKTUV GXGPV UVCTVKPI CHVGT BCHVGTB GPFU�
#UUWOGU CEVKXKVKGU UQTVGF D[ UVCTV VKOG�
ЀЀЀ
HQT L KP TCPIG
CHVGT ֭ Փ� NGP
CEVKXKVKGU���

KH CEVKXKVKGU=L?�UVCTV ֠֟ CEVKXKVKGU=CHVGT?�HKPKUJ�
TGVWTP L

TGVWTP NGP
CEVKXKVKGU�

ࡱ ࡹ ࡽ ࢁ ࢅ ࢉ ࢍ ࢑ ࢕ ࢙ ࡱࡹ ࡹࡹ ࡽࡹ

ࡱࣥ
˝ƨǶǖǫʚࣘ ࢉ

ࡹࣥ
˝ƨǶǖǫʚࣘ ࡱࡽ

ࡽࣥ
˝ƨǶǖǫʚࣘ ࡱࢁ

ࢁࣥ
˝ƨǶǖǫʚࣘ ࢉࢁ

ࢅࣥ
˝ƨǶǖǫʚࣘ ࢉࡽ

ࢉࣥ
˝ƨǶǖǫʚࣘ ࢑ࡽ

ࢍࣥ
˝ƨǶǖǫʚࣘ ࡱࡹ

←
°



İǫŗʚ ƕǶƕ ˝ƨ ǖŗǶȳࣞυ ,ŗȳ ʌɱƨƉǶǑ˦ ʌʯſɱɼɄſțƨȭʌ ˝Ƕʚǫ Ƕȳʚƨǖƨɼʌ Ƕȳʌʚƨŗƕ ɄǑ ʌƨʚʌࣖυ óŗ˙ƨʌ ȭƨȭɄɼ ࣖ˦υ $ʯʚ ʚǫƨɼƨऒʌ ŗȳ ƨ˙ƨȳ ſƨʚʚƨɼ ƉɄȳʌƨɸʯƨȳƉƨࣛ



¶˙ƨɼțŗɱɱǶȳǖ óʯſɱɼɄſțƨȭʌ
ࣵࢍࣗࣚࣗࡱࣳ ৞ࡱ

ࣵࢍࣗࣚࣗࢁࣳ ৞ࢁ

ࣵࢍࣗࣚࣗࢉࣳ ৞ࢉ

˥ ࣵࢍࣳ ৞ࢍ

˥ ˥
ࣵࢍࣗࣚࣗࢅࣳ ৞ࢅ

˥ ࣵࢍࣗࣚࣗࢉࣳ ৞ࢉ

˥ ࣵࢍࣳ ৞ࢍ

˥ ˥

ࣵࢍࣗࣚࣗࡹࣳ ৞ࡹ

ࣵࢍࣗࣚࣗࢅࣳ ৞ࢅ

˥ ࣵࢍࣗࣚࣗࢉࣳ ৞ࢉ

˥ ࣵࢍࣳ ৞ࢍ

˥ ˥

ࣵࢍࣗࣚࣗࡽࣳ ৞ࡽ

ࣵࢍࣗࣚࣗࢉࣳ ৞ࢉ

˥ ࣵࢍࣳ ৞ࢍ

˥ ˥
ࣵࢍࣗࣚࣗࢁࣳ ৞ࢁ

ࣵࢍࣗࣚࣗࢉࣳ ৞ࢉ

˥ ࣵࢍࣳ ৞ࢍ

˥ ˥
ࣵࢍࣗࣚࣗࢅࣳ ৞ࢅ

˥ ࣵࢍࣗࣚࣗࢉࣳ ৞ࢉ

˥ ࣵࢍࣳ ৞ࢍ

˥ ˥
ࡱ ࡹ ࡽ ࢁ ࢅ ࢉ ࢍ ࢑ ࢕ ࢙ ࡱࡹ ࡹࡹ ࡽࡹ

ࡱࣥ
˝ƨǶǖǫʚࣘ ࢉ

ࡹࣥ
˝ƨǶǖǫʚࣘ ࡱࡽ

ࡽࣥ
˝ƨǶǖǫʚࣘ ࡱࢁ

ࢁࣥ
˝ƨǶǖǫʚࣘ ࢉࢁ

ࢅࣥ
˝ƨǶǖǫʚࣘ ࢉࡽ

ࢉࣥ
˝ƨǶǖǫʚࣘ ࢑ࡽ

ࢍࣥ
˝ƨǶǖǫʚࣘ ࡱࡹ
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¶˙ƨɼțŗɱɱǶȳǖ óʯſɱɼɄſțƨȭʌυ $ŗƉȕʚɼŗƉȕǶȳǖ ƕɄƨʌȳऒʚ ǫŗ˙ƨ ŗ ȭƨȭɄɼ ࣖ˦υ yʚ ˝Ƕțț ǫŗɱɱǶț˦ ʌɄț˙ƨ ʌŗȭƨ ʌʯſɱɼɄſțƨȭ Ʉ˙ƨɼ ŗȳƕ Ʉ˙ƨɼࣗ
ǖƨʚʚǶȳǖ ʌŗȭƨ ɼƨʌʯțʚ ƨŗƉǫ ʚǶȭƨࣖυ İƨऒțț ʌɱƨƨƕ Ƕʚ ʯɱ ſ˦ ǖǶ˙Ƕȳǖ Ƕʚ ŗ ȭƨȭɄɼ ࣖ˦



¥Ʉʚƨυ ¶˙ƨɼțŗɱɱǶȳǖ ʌʯſɱɼɄſțƨȭʌ ŗɼƨ ŗ ƉɄȳʌƨɸʯƨȳƉƨ ɄǑ ʚǫǶʌ
ȭɄɼƨ ƉŗɼƨǑʯț ƉǫɄǶƉƨ ɄǑ ƨ˙ƨȳʚࣖυ İǫƨȳ ˝ƨ ƉǫɄʌƨ ŗɼſǶʚɼŗɼǶț ࣗ˦ ˝ƨ ƕǶƕȳऒʚ ǫŗ˙ƨ ࣯ŗʌ ȭŗȳ˦ࣱ
Ʉ˙ƨɼțŗɱɱǶȳǖ ʌʯſɱɼɄſțƨȭʌࣖ



ࣵࢍࣗࣚࣗࡱࣳ ৞ࢁ

ࣵࢍࣗࢉࣗࡱࣳ ৞ࢉ

ࣵࡱࣳ ৞ࡱ

˥ ˥
ࣵࢍࣗࡱࣳ ৞ࢍ

ࣵࡱࣳ ৞ࡱ

˥ ˥
ࣵࢍࣳ ৞ࢍ

˥ ˥

ࡱࣳ ࣵࢍࣗࢉࣗࢅࣗࡽࣗࣗࡹ ৞ࡹ

ࣗࢅࣳ ࣗࢉ ࣵࢍ ৞ࢉ

˥ ࣗࢅࣳ ࣵࢍ ৞ࢅ

˥ ˥
ࣵࢍࣗࢉࣗࢅࣗࡽࣗࡱࣳ ৞ࢍ

ࣵࡽࣗࡱࣳ ৞ࡱ

˥ ˥
ࣵࢉࣗࢅࣗࡽࣗࡱࣳ ৞ࡽ

ࣵࢉࣳ ৞ࢉ

˥ ˥
ࣵࢉࣗࢅࣗࡱࣳ ৞ࢅ

ࣵࡱࣳ ৞ࡱ

˥ ˥
ࣵࢉࣗࡱࣳ ৞ࡱ

ࣵࢉࣳ ৞ࢉ

˥ ˥
ࣵࡱࣳ ৞ࡱ

˥ ˥
ࡱ ࡹ ࡽ ࢁ ࢅ ࢉ ࢍ ࢑ ࢕ ࢙ ࡱࡹ ࡹࡹ ࡽࡹ

ࡱࣥ
˝ƨǶǖǫʚࣘ ࢉ

ࡹࣥ
˝ƨǶǖǫʚࣘ ࡱࡽ

ࡽࣥ
˝ƨǶǖǫʚࣘ ࡱࢁ

ࢁࣥ
˝ƨǶǖǫʚࣘ ࢉࢁ

ࢅࣥ
˝ƨǶǖǫʚࣘ ࢉࡽ

ࢉࣥ
˝ƨǶǖǫʚࣘ ࢑ࡽ

ࢍࣥ
˝ƨǶǖǫʚࣘ ࡱࡹ



óʚƨɱ ࣘࢁࡱ ¡ƨȭɄǶ˲ŗʚǶɄȳ



$ŗƉȕʚɼŗƉȕǶȳǖ ॻ ¡ƨȭɄǶ˲ŗʚǶɄȳυ $˦ ȭŗȕǶȳǖ ƉŗɼƨǑʯț ƉǫɄǶƉƨʌࣗ ˝ƨऒ˙ƨ ǑɄʯȳƕ ŗ ſŗƉȕʚɼŗƉȕǶȳǖ
ʌɄțʯʚǶɄȳ ˝Ƕʚǫ ȭŗȳ˦ Ʉ˙ƨɼțŗɱɱǶȳǖ ʌʯſɱɼɄſțƨȭʌࣖυ yƕƨŗࣘ ʌɄț˙ƨ ʌʯſɱɼɄſțƨȭ ɄȳƉƨࣗ ʌŗ˙ƨ ʚǫƨ ɼƨʌʯțʚࣛυ ÿǫǶʌ Ƕʌ Ɖŗțțƨƕ ȭƨȭɄǶ˲ŗʚǶɄȳࣖࢅ

Ʉʚ¥ࢅ एȭƨȭɄɼǶ˲ŗʚǶɄȳऐࣖ ÿǫŗʚ ˝Ʉʯțƕ ȭŗȕƨ ʚɄɄ ȭʯƉǫ ʌƨȳʌƨࣖ



¡ƨȭɄǶ˲ŗʚǶɄȳυ �ƨƨɱ ŗ ƉŗƉǫƨࣘ ƕǶƉʚǶɄȳŗɼ˦ Ʉɼ ŗɼɼŗ˦ ȭŗɱɱǶȳǖ
ʌʯſɱɼɄſțƨȭʌ ʚɄ ʌɄțʯʚǶɄȳʌࣖυ $ƨǑɄɼƨ ʌɄț˙Ƕȳǖ ŗ ʌʯſɱɼɄſțƨȭࣗ ƉǫƨƉȕ ǶǑ ŗțɼƨŗƕ˦ Ƕȳ ƉŗƉǫƨࣖυ �ǒʚƨɼ ʌɄț˙Ƕȳǖ ŗ ʌʯſɱɼɄſțƨȭࣗ ʌŗ˙ƨ ɼƨʌʯțʚ Ƕȳ ƉŗƉǫƨࣖ



FGH OYUEJGFAFR
CEVKXKVKGU� HKTUV� KPV֟Ւ� ECEJG֟0QPG��
ЀЀЀ(KPF DGUV UEJGFWNG WUKPI GXGPVU KP CEVKXKVKGU=HKTUV�?�
#UUWOGU CEVKXKVKGU UQTVGF D[ UVCTV VKOG�ЀЀЀ

KH ECEJG KU 0QPG� մ ECEJG=K? KU UQNWVKQP QH CEVKXKVKGU=K�?
ECEJG ֟ =0QPG? � NGP
CEVKXKVKGU�

KH HKTUV ֠֟ NGP
CEVKXKVKGU��
TGVWTP Ւ

մ UCXG UQOG YQTM KH YG	XG CNTGCF[ EQORWVGF VJKU
KH ECEJG=HKTUV? KU PQV 0QPG�

TGVWTP ECEJG=HKTUV?

մ EJQQUG HKTUV GXGPV
Z ֟ CEVKXKVKGU=HKTUV?

մ DGUV YKVJ Z
PGZVAEQORCVKDNG ֟ KPFGZAQHAPGZVAEQORCVKDNG
CEVKXKVKGU� CHVGT֟HKTUV�
DGUVAYKVJ ֟ Z�YGKIJV ֭ OYUEJGFADVAPKEG
CEVKXKVKGU� PGZVAEQORCVKDNG�

մ DGUV YKVJQWV Z
DGUVAYKVJQWV ֟ OYUEJGFADVAPKEG
CEVKXKVKGU� HKTUV ֭ Փ�

DGUV ֟ OCZ
DGUVAYKVJ� DGUVAYKVJQWV�

մ UVQTG TGUWNV KP ECEJG HQT HWVWTG TGHGTGPEG
ECEJG=HKTUV? ֟ DGUV
TGVWTP DGUV

{
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- -
- -
-
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ࣵࢍࣗࣚࣗࡱࣳ ৞ࡱ

ࣵࢍࣗࣚࣗࢁࣳ ৞ࢁ

ࣵࢍࣗࣚࣗࢉࣳ ৞ࢉ

˥ ࣵࢍࣳ ৞ࢍ

˥ ˥
ࣵࢍࣗࣚࣗࢅࣳ ৞ࢅ

˥ ࣵࢍࣗࣚࣗࢉࣳ ৞ࢉ

˥ ࣵࢍࣳ ৞ࢍ

˥ ˥

ࣵࢍࣗࣚࣗࡹࣳ ৞ࡹ

ࣵࢍࣗࣚࣗࢅࣳ ৞ࢅ

˥ ࣵࢍࣗࣚࣗࢉࣳ ৞ࢉ

˥ ࣵࢍࣳ ৞ࢍ

˥ ˥

ࣵࢍࣗࣚࣗࡽࣳ ৞ࡽ

ࣵࢍࣗࣚࣗࢉࣳ ৞ࢉ

˥ ࣵࢍࣳ ৞ࢍ

˥ ˥
ࣵࢍࣗࣚࣗࢁࣳ ৞ࢁ

ࣵࢍࣗࣚࣗࢉࣳ ৞ࢉ

˥ ࣵࢍࣳ ৞ࢍ

˥ ˥
ࣵࢍࣗࣚࣗࢅࣳ ৞ࢅ

˥ ࣵࢍࣗࣚࣗࢉࣳ ৞ࢉ

˥ ࣵࢍࣳ ৞ࢍ

˥ ˥
ࡱ ࡹ ࡽ ࢁ ࢅ ࢉ ࢍ ࢑ ࢕ ࢙ ࡱࡹ ࡹࡹ ࡽࡹ

ࡱࣥ
˝ƨǶǖǫʚࣘ ࢉ

ࡹࣥ
˝ƨǶǖǫʚࣘ ࡱࡽ

ࡽࣥ
˝ƨǶǖǫʚࣘ ࡱࢁ

ࢁࣥ
˝ƨǶǖǫʚࣘ ࢉࢁ

ࢅࣥ
˝ƨǶǖǫʚࣘ ࢉࡽ

ࢉࣥ
˝ƨǶǖǫʚࣘ ࢑ࡽ

ࢍࣥ
˝ƨǶǖǫʚࣘ ࡱࡹ

ࡱ ࡹ ࡽ ࢁ ࢅ ࢉ ࢍ
ECEJG ֟ 67626262272710

Y fast: 5+62

without: 62
} 67

fast:3-51247362 with : 20+24362without: with: 25+0 without -- 62

without:2t

bow'haItEo3
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ÿǶȭƨ ,Ʉȭɱțƨ˥Ƕʚ˦υ ÿǫƨɼƨ ŗɼƨ Ʉȳț˦ Ӏ ʌʯſɱɼɄſțƨȭʌࣖυ \�
Ȫ 
 Ӏ ˲ �^
 \�
 Ȫ 
 Ӏ ˲ �^
 Ȫ 
 \Ӏ ˲ �^υ óɄț˙ƨ ƨŗƉǫ Ʉȳƨ ɄȳƉƨࣖυ ÿǫƨ ȭƨȭɄǶ˲ƨƕ ʌɄțʯʚǶɄȳ ʚŗȕƨʌ ũ	Ӏ
 ʚǶȭƨࣖ



6˦ȳŗȭǶƉ âɼɄǖɼŗȭȭǶȳǖυ ÿǫǶʌ ŗɱɱɼɄŗƉǫ ࣯ſŗƉȕʚɼŗƉȕǶȳǖ ॻ ȭƨȭɄǶ˲ŗʚǶɄȳࣱ Ƕʌ Ɖŗțțƨƕ
एʚɄɱࣽƕɄ˝ȳऐ ƕ˦ȳŗȭǶƉ ɱɼɄǖɼŗȭȭǶȳǖࣖυ ¶ǒʚƨȳ ɼƨƕʯƉƨʌ ʚǶȭƨ ǑɼɄȭ ƨ˥ɱɄȳƨȳʚǶŗț ʚɄ ɱɄț˦ȳɄȭǶŗțࣖ



ÿɄɱࣽ6Ʉ˝ȳ ˙ʌࣖ $ɄʚʚɄȭࣽĎɱ



ÿɄɱࣽ6Ʉ˝ȳυ $ŗƉȕʚɼŗƉȕǶȳǖ ॻ ȭƨȭɄǶ˲ŗʚǶɄȳ Ƕʌ ȕȳɄ˝ȳ ŗʌ एʚɄɱ ƕɄ˝ȳऐ
ƕ˦ȳŗȭǶƉ ɱɼɄǖɼŗȭȭǶȳǖࣖυ İƨ ʌʚŗɼʚ ŗʚ ʚɄɱ țƨ˙ƨț ɱɼɄſțƨȭࣗ ɼƨƉʯɼʌǶ˙ƨț˦ ̇ȳƕ
ʌʯſɱɼɄſțƨȭʌࣖυ $ʯʚ ˝ƨ Ɖŗȳ ʌʚŗɼʚ ǑɼɄȭ ſɄʚʚɄȭࣽțƨ˙ƨț ɱɼɄſțƨȭʌࣗ ʚɄɄࣖ



ࣵࢍࣗࣚࣗࡱࣳ ৞ࡱ

ࣵࢍࣗࣚࣗࢁࣳ ৞ࢁ

ࣵࢍࣗࣚࣗࢉࣳ ৞ࢉ

˥ ࣵࢍࣳ ৞ࢍ

˥ ˥
ࣵࢍࣗࣚࣗࢅࣳ ৞ࢅ

˥ ࣵࢍࣗࣚࣗࢉࣳ ৞ࢉ

˥ ࣵࢍࣳ ৞ࢍ

˥ ˥

ࣵࢍࣗࣚࣗࡹࣳ ৞ࡹ

ࣵࢍࣗࣚࣗࢅࣳ ৞ࢅ

˥ ࣵࢍࣗࣚࣗࢉࣳ ৞ࢉ

˥ ࣵࢍࣳ ৞ࢍ

˥ ˥

ࣵࢍࣗࣚࣗࡽࣳ ৞ࡽ

ࣵࢍࣗࣚࣗࢉࣳ ৞ࢉ

˥ ࣵࢍࣳ ৞ࢍ

˥ ˥
ࣵࢍࣗࣚࣗࢁࣳ ৞ࢁ

ࣵࢍࣗࣚࣗࢉࣳ ৞ࢉ

˥ ࣵࢍࣳ ৞ࢍ

˥ ˥
ࣵࢍࣗࣚࣗࢅࣳ ৞ࢅ

˥ ࣵࢍࣗࣚࣗࢉࣳ ৞ࢉ

˥ ࣵࢍࣳ ৞ࢍ

˥ ˥
ࡱ ࡹ ࡽ ࢁ ࢅ ࢉ ࢍ ࢑ ࢕ ࢙ ࡱࡹ ࡹࡹ ࡽࡹ

ࡱࣥ
˝ƨǶǖǫʚࣘ ࢉ

ࡹࣥ
˝ƨǶǖǫʚࣘ ࡱࡽ

ࡽࣥ
˝ƨǶǖǫʚࣘ ࡱࢁ

ࢁࣥ
˝ƨǶǖǫʚࣘ ࢉࢁ

ࢅࣥ
˝ƨǶǖǫʚࣘ ࢉࡽ

ࢉࣥ
˝ƨǶǖǫʚࣘ ࢑ࡽ

ࢍࣥ
˝ƨǶǖǫʚࣘ ࡱࡹ

x x x
- - -

- -
- -
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$ɄʚʚɄȭࣽĎɱυ ÿǫƨ ʚɄɱࣽƕɄ˝ȳ ɼƨƉʯɼʌǶ˙ƨ ƉɄƕƨ ʌɄț˙ƨʌ ɱɼɄſțƨȭʌ Ƕȳ Ʉɼƕƨɼࣘυ \�^
 \�
 �^
 \�
 Ȫ 
 �^
 \�
 Ȫ 
 �^
 \�
 Ȫ 
 �^
 \�
 Ȫ 
 �^
 \�
 Ȫ 
 �^υ ÿǫƨ ſɄʚʚɄȭࣽʯɱ ŗɱɱɼɄŗƉǫ ʌʚŗɼʚʌ ˝Ƕʚǫ ƨŗʌǶƨʌʚ
ʌʯſɱɼɄſțƨȭࣗ ǶʚƨɼŗʚǶ˙ƨț˦ ʌɄț˙ƨʌ ǫŗɼƕƨɼ ʌʯſɱɼɄſțƨȭʌࣖυ óɄț˙ƨ \�^ࣖ Ďʌƨ Ƕʚ ʚɄ ʌɄț˙ƨ \�
 �^ࣖ Ďʌƨ ʚǫǶʌ ʚɄ ʌɄț˙ƨ\�
 Ȫ 
 �^ࣗ ƨʚƉࣖ



FGH OYUEJGFADQVVQOAWR
CEVKXKVKGU��
ЀЀЀ#UUWOGU CEVKXKVKGU UQTVGF D[ UVCTV VKOG�ЀЀЀ
P ֟ NGP
CEVKXKVKGU�

մ DGUV=K? KU VJG YGKIJV QH VJG DGUV RQUUKDNG UEJGFWNG VJCV ECP DG HQTOGF
մ WUKPI CEVKXKVKGU=K�?� DGUV=P? KU C FWOO[ XCNWG� KV TGRTGUGPVU VJG ЀDCUG ECUGЀ
մ UQNWVKQP QH \GTQ� DGUV=Ւ? KU UQNWVKQP VQ VJG HWNN RTQDNGO�
DGUV ֟ =0QPG? � 
P ֭ Փ�
DGUV=P? ֟ Ւ

մ UQNXG GCUKGUV UWDRTQDNGO� YJGP YG JCXG QPG GXGPV� CEVKXKVKGU=P�Փ?
DGUV=P�Փ? ֟ CEVKXKVKGU=P�Փ?�YGKIJV

մ KVGTCVKXGN[ UQNXG UWDRTQDNGOU HTQO UOCNN VQ DKI�
մ WUKPI UQNWVKQPU QH UOCNNGT RTQDNGOU KP UQNXKPI DKI
HQT HKTUV KP TGXGTUGF
TCPIG
P�Փ���

Z ֟ CEVKXKVKGU=HKTUV?

մ DGUV YKVJ
PGZVAEQORCVKDNG ֟ KPFGZAQHAPGZVAEQORCVKDNG
CEVKXKVKGU� CHVGT֟HKTUV�
DGUVAYKVJ ֟ Z�YGKIJV ֭ DGUV=PGZVAEQORCVKDNG?

մ DGUV YKVJQWV
DGUVAYKVJQWV ֟ DGUV=HKTUV ֭ Փ?

DGUV=HKTUV? ֟ OCZ
DGUVAYKVJ� DGUVAYKVJQWV�

TGVWTP DGUV=Ւ?

- -
-
- -
exo
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E˥ŗȭɱțƨ

ࡱ ࡹ ࡽ ࢁ ࢅ ࢉ ࢍ ࢑ ࢕ ࢙ ࡱࡹ ࡹࡹ ࡽࡹ

ࡱࣥ
˝ƨǶǖǫʚࣘ ࢉ

ࡹࣥ
˝ƨǶǖǫʚࣘ ࡱࡽ

ࡽࣥ
˝ƨǶǖǫʚࣘ ࡱࢁ

ࢁࣥ
˝ƨǶǖǫʚࣘ ࢉࢁ

ࢅࣥ
˝ƨǶǖǫʚࣘ ࢉࡽ

ࢉࣥ
˝ƨǶǖǫʚࣘ ࢑ࡽ

ࢍࣥ
˝ƨǶǖǫʚࣘ ࡱࡹ

ࡱ ࡹ ࡽ ࢁ ࢅ ࢉ ࢍ ࢑
DGUV ֟

with: 5t 62 = 64

without : 62

67 6262622727 10 O



İǫǶƉǫ ʚɄ ʯʌƨࣞυ $ɄʚʚɄȭࣽʯɱ ŗȳƕ ʚɄɱࣽƕɄ˝ȳ ˝Ƕțț ǖƨȳƨɼŗțț˦ ǫŗ˙ƨ ʌŗȭƨ
ʚǶȭƨ ƉɄȭɱțƨ˥Ƕʚ ࣖ˦υ ÿɄɱࣽƕɄ˝ȳ ŗɼǖʯŗſț˦ ƨŗʌǶƨɼ ʚɄ ƕƨʌǶǖȳࣖυ $ɄʚʚɄȭࣽʯɱ ŗ˙ɄǶƕʌ Ʉ˙ƨɼǫƨŗƕ ɄǑ ɼƨƉʯɼʌǶɄȳࣖυ $ʯʚ ſɄʚʚɄȭࣽʯɱ ȭŗ˦ ʌɄț˙ƨ ʯȳȳƨƉƨʌʌŗɼ˦ ʌʯſɱɼɄſțƨȭʌࣖ



6˦ȳŗȭǶƉ âɼɄǖɼŗȭȭǶȳǖ



İǫƨȳ Ɖŗȳ ˝ƨ ʯʌƨ Ƕʚࣞυ ¡ƨȭɄǶ˲ŗʚǶɄȳ Ɖŗȳ ſƨ ŗƕƕƨƕ ʚɄ ŗȩ˖ ſŗƉȕʚɼŗƉȕǶȳǖ ŗțǖɄɼǶʚǫȭࣖυ $ʯʚ Ƕʚ Ƕʌ Ʉȳț˦ ʠɾƣǋʠȑ ǶǑ ʚǫƨɼƨ ŗɼƨ Ʉ˙ƨɼțŗɱɱǶȳǖ ʌʯſɱɼɄſțƨȭʌࣖυ ¥Ʉʚ ŗțț ɱɼɄſțƨȭʌ ˦Ƕƨțƕ Ʉ˙ƨɼțŗɱɱǶȳǖ ʌʯſɱɼɄſțƨȭʌࣖ



pɄ˝ ƕɄ ˝ƨ ƕƨʌǶǖȳ ʚǫƨȭࣞυ eƨȳƨɼŗț ʌʚɼŗʚƨǖ˦ ǑɄɼ ʚɄɱࣽƕɄ˝ȳࣘ
ࣖࡹ İɼǶʚƨ ŗ ſŗƉȕʚɼŗƉȕǶȳǖ ʌɄțʯʚǶɄȳࣖ
ࣖࡽ ¡ɄƕǶǑ˦ ſŗƉȕʚɼŗƉȕǶȳǖ ʌɄțʯʚǶɄȳ ʚɄ ǖƨʚ Ʉ˙ƨɼțŗɱɱǶȳǖ
ʌʯſɱɼɄſțƨȭʌ ʚǫŗʚ ŗɼƨ एƨŗʌ˦ ʚɄ ƕƨʌƉɼǶſƨऐࣖ ࢉ

ࣖࢁ �ƕƕ ȭƨȭɄǶ˲ŗʚǶɄȳࣖυ एE˥ɱƨɼʚ ȭɄƕƨऐࣘ ǶƕƨȳʚǶǑ˦ ɼƨƉʯɼʌǶ˙ƨ ʌʯſʌʚɼʯƉʚʯɼƨ
ǶȭȭƨƕǶŗʚƨț ࣖ˦υ ,ŗȳ ſƨ ʚɼǶƉȕ˦ࣙ ȳƨƨƕ ʚɄ ſƨ ƉɼƨŗʚǶ˙ƨࣖ

EŗʌǶƨɼࢉ ʌŗǶƕ ʚǫŗȳ ƕɄȳƨࣖ



pɄ˝ ƕɄ ˝ƨ ƕƨʌǶǖȳ ʚǫƨȭࣞυ eƨȳƨɼŗț ʌʚɼŗʚƨǖ˦ ǑɄɼ ſɄʚʚɄȭࣽʯɱࣘ
ࣖࡹ İɼǶʚƨ ŗ ʚɄɱࣽƕɄ˝ȳ ƕ˦ȳŗȭǶƉ ɱɼɄǖɼŗȭȭǶȳǖ ʌɄțʯʚǶɄȳࣖ
ࣖࡽ �ȳŗț˦˲ƨ ʚǫƨ Ʉɼƕƨɼ Ƕȳ ˝ǫǶƉǫ ƉŗƉǫƨ Ƕʌ ̇țțƨƕ Ƕȳࣖ
ࣖࢁ yʚƨɼŗʚǶ˙ƨț˦ ʌɄț˙ƨ ʌʯſɱɼɄſțƨȭʌ Ƕȳ ʚǫǶʌ Ʉɼƕƨɼࣖ



�ɼƨ ʚǫƨ˦ ǖʯŗɼŗȳʚƨƨƕ ʚɄ ſƨ ɄɱʚǶȭŗțࣞυ ĸƨʌࣛ 6˦ȳŗȭǶƉ ɱɼɄǖɼŗȭȭǶȳǖ Ǯɾ ŗ ǑɄɼȭ ɄǑ ſŗƉȕʚɼŗƉȕǶȳǖࣗ
ʌɄ Ƕʚ Ƕʌ ǖʯŗɼŗȳʚƨƨƕ ʚɄ ̇ȳƕ ŗȳ ɄɱʚǶȭŗț ʌɄțʯʚǶɄȳࣖ



yʌ Ƕʚ ŗʚ ŗțț ʯʌƨǑʯț ǑɄɼ ƕŗʚŗ ʌƉǶƨȳƉƨࣞυ ĸƨʌࣛυ ¥ƨ˥ʚ ʚǶȭƨࣘ ʚǫƨ țɄȳǖƨʌʚ ƉɄȭȭɄȳ ʌʯſʌƨɸʯƨȳƉƨ ɱɼɄſțƨȭ ŗȳƕ Ƕʚʌ
ŗɱɱțǶƉŗʚǶɄȳʌ ʚɄ एǑʯ˲˲˦ऐ ʌʚɼǶȳǖ ȭŗʚƉǫǶȳǖࣗ 6¥� ʌʚɼǶȳǖ ƉɄȭɱŗɼǶʌɄȳࣖυ bʯʚʯɼƨ ࣯ȭŗ˦ſƨࣱࣘ pǶƕƕƨȳ ¡ŗɼȕɄ˙ ¡Ʉƕƨțʌࣗ �țțࣽâŗǶɼʌ óǫɄɼʚƨʌʚ âŗʚǫʌ

GATTACA

ATTILA
'


