
�ƨƉʚʯɼƨ ࢁࡹ ँ bƨŗʚʯɼƨ EȳǖǶȳƨƨɼǶȳǖࣗ ,țʯʌʚƨɼǶȳǖ

6ó, ࣗ�ࡱࢅ İǶȳʚƨɼ ࢅࡽࡱࡽ

 



�ȳȳɄʯȳƉƨȭƨȳʚʌυ ¥Ʉ ǫɄȭƨ˝Ʉɼȕ ƕʯƨ ʚǫǶʌ ˝ƨƨȕࣖυ ¥Ʉ ɼƨ˙Ƕƨ˝ ʌƨʌʌǶɄȳ ʚɄƕŗ˦ ࣯ɼƨ˙Ƕƨ˝ ʌƨʌʌǶɄȳ ˝ŗʌ Ʉȳ ¡Ʉȳƕŗ˦
bƨſࣖ υࣱࢉ $ʯʚ ɱțƨŗʌƨ ƉɄȭƨ ʚɄ ¶p ŗȳƕ ŗʌȕ ɸʯƨʌʚǶɄȳʌࣖ



¡Ƕƕʚƨɼȭ ࡹ Ƕʌ bɼǶƕŗ˦ ƕʯɼǶȳǖ țƨƉʚʯɼƨυ bɄɼȭʯțŗ ʌǫƨƨʚ ˝Ƕțț ſƨ ɱɼɄ˙Ƕƕƨƕ ǑɄɼ ˦Ʉʯࣖ ¥Ʉ Ʉʚǫƨɼ ȳɄʚƨʌࣖυ ¥Ʉ ƉŗțƉʯțŗʚɄɼʌࣖ ÿǫǶʌ ǶȭɱțǶƨʌ ȳɄ Ɖɼŗ˲˦ ƉŗțƉʯțŗʚǶɄȳʌࣖυ �ʌʌǶǖȳƨƕ ʌƨŗʚʌ ˝Ƕțț ſƨ ɱɄʌʚƨƕ Ʉȳ ,Ʉʯɼʌƨ İƨſʌǶʚƨ ŗȳƕ
,ŗȭɱʯʌ˝Ƕɼƨࣖυ İƨ ˝Ƕțț ȳɄʚ ŗȳʌ˝ƨɼ ɸʯƨʌʚǶɄȳʌ ƕʯɼǶȳǖ ʚǫƨ ƨ˥ŗȭࣖ óʚŗʚƨ ˦Ʉʯɼ
ŗʌʌʯȭɱʚǶɄȳʌ ǶǑ ŗȳ˦ʚǫǶȳǖ Ƕʌ ʯȳƉțƨŗɼࣖυ ÿǫƨ ƨ˥ŗȭ ˝Ƕțț ǶȳƉțʯƕƨ țɄȳǖࣽŗȳʌ˝ƨɼ ǫɄȭƨ˝Ʉɼȕࣽʌʚ˦țƨ
ɸʯƨʌʚǶɄȳʌࣗ ŗʌ ˝ƨțț ŗʌ ʌǫɄɼʚࣽŗȳʌ˝ƨɼ ɸʯƨʌʚǶɄȳʌ ʌʯƉǫ ŗʌ
ÿɼʯƨࣩbŗțʌƨ Ʉɼ ̇țțǶȳǖ Ƕȳ ŗ ȳʯȭƨɼǶƉŗț ŗȳʌ˝ƨɼࣖυ ÿǫƨ ƨ˥ŗȭ ƉɄ˙ƨɼʌ �ƨƉʚʯɼƨ ࡹ ʚɄ �ƨƉʚʯɼƨ ࡽࡹ ࣯pİࢁࣽࡹ ॻ �Ƕȳƨŗɼ
�țǖƨſɼŗ ŗȳƕ ¡ʯțʚǶɱțƨ �Ƕȳƨŗɼ éƨǖɼƨʌʌǶɄȳࣱࣖ

https://dsc40a.com/resources/notes/reference_1.pdf


¡Ƕƕʚƨɼȭ ʌʚʯƕ˦ ʌʚɼŗʚƨǖ˦υ �ɄɄȕ ŗʚ ŗȳȳɄʚŗʚƨƕ țƨƉʚʯɼƨ ȳɄʚƨʌࣖυ éƨ˙Ƕƨ˝ ʚǫƨ ˝ɼǶʚʚƨȳ ʌɄțʯʚǶɄȳʌ ʚɄ ɱɼƨ˙ǶɄʯʌ ǫɄȭƨ˝Ʉɼȕʌ ŗȳƕ
ǖɼɄʯɱ˝Ʉɼȕʌࣖυ yƕƨȳʚǶǑ˦ ˝ǫǶƉǫ ƉɄȳƉƨɱʚʌ ŗɼƨ ʌʚǶțț ʯȳƉƨɼʚŗǶȳࣖ éƨࣽ˝ŗʚƉǫ
ɱɄƕƉŗʌʚʌࣗ ɱɄʌʚ Ʉȳ ,ŗȭɱʯʌ˝Ƕɼƨࣗ ƉɄȭƨ ʚɄ Ʉ˾Ɖƨ ǫɄʯɼʌࣗ ʯʌƨ
ɼƨʌɄʯɼƉƨʌ Ʉȳ ƉɄʯɼʌƨ ˝ƨſʌǶʚƨࣗ ˝ŗʚƉǫ �ŗȳǶȳƨऒʌ țƨƉʚʯɼƨ
˙ǶƕƨɄʌࣖυ İɄɼȕ ʚǫɼɄʯǖǫ ɱŗʌʚ ƨ˥ŗȭʌ Ʉȳ ƉɄʯɼʌƨ ˝ƨſʌǶʚƨ ŗȳƕ ʚǫƨ
ɱɄʌʚƨƕ ȭɄƉȕ ƨ˥ŗȭࣖυ óʚʯƕ˦ Ƕȳ ǖɼɄʯɱʌࣖυ óʯȭȭŗɼǶ˲ƨ ȕƨ˦ ǑŗƉʚʌ ŗȳƕ ǑɄɼȭʯțŗʌࣖ

https://dsc40a.com/resources
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óɄȭƨ ÿǶɱʌ �ſɄʯʚ ¡Ƕƕʚƨɼȭυ Ďȳƕƨɼʌʚŗȳƕ ʚǫƨ ƕƨɼǶ˙ŗʚǶɄȳʌ ˝ƨ ƕǶƕ Ƕȳ țƨƉʚʯɼƨࣖυ ÿǫƨɼƨ ˝Ƕțț ſƨ ƕƨɼǶ˙ŗʚǶɄȳ ɱɼɄſțƨȭʌ Ƕȳ ʚǫƨ ȭǶƕʚƨɼȭࣗ ſʯʚ
ȳɄ țɄȳǖ ƕƨɼǶ˙ŗʚǶɄȳࣖυ Ďȳƕƨɼʌʚŗȳƕ ʚǫƨ ƕƨɼǶ˙ŗʚǶɄȳ y ƕǶƕ Ƕȳ țƨƉʚʯɼƨ ŗȳƕ ʌɄȭƨ
ȭƨʚǫɄƕʌ y ʯʌƨƕυ $ƨ ŗſțƨ ʚɄ ɱƨɼǑɄɼȭ ʌǶȭɱțƨ ŗțǖƨſɼŗࣗ ƉŗțƉʯțʯʌ ŗȳƕ țǶȳƨŗɼ

ŗțǖƨſɼŗ ƉɄȭɱʯʚŗʚǶɄȳυ E˥ŗȭɱțƨࣘ ƉŗțƉʯțŗʚǶȳǖ ȭŗʚɼǶ˥ ȭʯțʚǶɱțǶƉŗʚǶɄȳࣖυ éƨŗƕ ƨŗƉǫ ɸʯƨʌʚǶɄȳ ƉŗɼƨǑʯțț ࣖ˦υ E˥ŗȭɱțƨࣘ ʯʌǶȳǖ ǑɄɼȭŗț ƕƨ̇ȳǶʚǶɄȳ ʚɄ ɱɼɄ˙ƨ ƉɄȳ˙ƨ˥Ƕʚ˦
˙ʌࣖ ʯʌǶȳǖ ŗȳ˦ ȭƨʚǫɄƕ ʚɄ ɱɼɄ˙ƨ ƉɄȳ˙ƨ˥Ƕʚ ࣖ˦υ óɄȭƨ ɱɼɄſțƨȭʌ ŗɼƨ ƨŗʌǶƨɼࣗ ʌɄȭƨ ɱɼɄſțƨȭʌ ŗɼƨ ǫŗɼƕƨɼࣖ

E Nitti Site



E˥ʚɼŗ ,ɼƨƕǶʚ ¶ɱɱɄɼʚʯȳǶʚ˦

υ ÿǫƨ țŗʌʚ ɱɼɄſțƨȭ Ʉȳ pİࢅ ˝Ƕțț ſƨ ŗ Ɖțŗʌʌࣽ˝Ƕƕƨ ƉɄȭɱƨʚǶʚǶɄȳ
Ʉȳ ̇ȳƕǶȳǖ ƨȳƨɼǖǶƨʌ ǑɄɼ pǶǖǫࣽâʯɼǶʚ˦ eƨɼȭŗȳǶʯȭ 6ƨʚƨƉʚɄɼ
˝ŗ˙ƨǑɄɼȭʌυ yऒțț ƨ˥ɱțŗǶȳ ˝ǫŗʚ ʚǫǶʌ Ƕʌ Ʉȳ ȳƨ˥ʚ ¡Ʉȳƕŗ˦ऒʌ țƨƉʚʯɼƨࣗ

ŗǒʚƨɼ ʚǫƨ ƨ˥ŗȭࣖυ ÿɄɱ ɱɼƨƕǶƉʚǶɄȳʌ ˝Ƕțț ǖƨʚ ƨ˥ʚɼŗ ƉɼƨƕǶʚ Ʉȳ ¡Ƕƕʚƨɼȭ υࣖࡹ ¡Ʉɼƨ ƕƨʚŗǶț ȳƨ˥ʚ ¡Ʉȳƕŗ˦



�ǖƨȳƕŗυ bƨŗʚʯɼƨ ƨȳǖǶȳƨƨɼǶȳǖࣖυ ÿŗ˥ɄȳɄȭ˦ ɄǑ ȭŗƉǫǶȳƨ țƨŗɼȳǶȳǖࣖυ ,țʯʌʚƨɼǶȳǖࣖ



bƨŗʚʯɼƨ ƨȳǖǶȳƨƨɼǶȳǖ



�ŗʌʚ ʚǶȭƨࣘ ,ŗɼʌ

çʯƨʌʚǶɄȳࣘ İɄʯțƕ ŗ țǶȳƨŗɼ ɱɼƨƕǶƉʚǶɄȳ ɼʯțƨ ˝Ʉɼȕ ˝ƨțț Ʉȳ ʚǫǶʌ
ƕŗʚŗʌƨʚࣞ

he



� ɸʯŗƕɼŗʚǶƉ ɱɼƨƕǶƉʚǶɄȳ ɼʯțƨυ yʚ țɄɄȕʌ țǶȕƨ ʚǫƨɼƨऒʌ ʌɄȭƨ ʌɄɼʚ ɄǑ ɸʯŗƕɼŗʚǶƉ ɼƨțŗʚǶɄȳʌǫǶɱ
ſƨʚ˝ƨƨȳ ǫɄɼʌƨɱɄ˝ƨɼ ŗȳƕ ¡âe Ƕȳ ʚǫƨ țŗʌʚ ʌƉŗʚʚƨɼ ɱțɄʚࣖ İƨ
˝ŗȳʚ ʚɄ ʚɼ˦ ŗȳƕ ̇ʚ ŗ ɱɼƨƕǶƉʚǶɄȳ ɼʯțƨ ɄǑ ʚǫƨ ǑɄɼȭҡ	ӊ
 � Ӊ� � Ӊ�ӊ � Ӊ�ӊ�υ ¥Ʉʚƨ ʚǫŗʚ ˝ǫǶțƨ ʚǫǶʌ Ƕʌ ɸʯŗƕɼŗʚǶƉ Ƕȳ ǫɄɼʌƨɱɄ˝ƨɼࣗ Ƕʚ Ƕʌ

țǶȳƨŗɼ Ƕȳ ʚǫƨ ɱŗɼŗȭƨʚƨɼʌࣛυ İƨ Ɖŗȳ ƕɄ ʚǫŗʚࣗ ſ˦ ƉǫɄɄʌǶȳǖ Ʉʯɼ ʚ˝Ʉ एǑƨŗʚʯɼƨʌऐ ʚɄ ſƨ ӊһ
ŗȳƕ ӊ�һ ࣗ ɼƨʌɱƨƉʚǶ˙ƨț ࣖ˦υ yȳ Ʉʚǫƨɼ ˝Ʉɼƕʌࣗ ӊ	�
һ � ӊһ ŗȳƕ ӊ	�
һ � ӊ�һ ࣖυ ¡Ʉɼƨ ǖƨȳƨɼŗțț ࣗ˦ ˝ƨ Ɖŗȳ Ɖɼƨŗʚƨ ȳƨ˝ Ǒƨŗʚʯɼƨʌ Ʉʯʚ ɄǑ

ƨ˥ǶʌʚǶȳǖ Ǒƨŗʚʯɼƨʌࣖ

T



� ɸʯŗƕɼŗʚǶƉ ɱɼƨƕǶƉʚǶɄȳ ɼʯțƨυ 6ƨʌǶɼƨƕ ɱɼƨƕǶƉʚǶɄȳ ɼʯțƨࣘ ҡ	ӊ
 � Ӊ� � Ӊ�ӊ � Ӊ�ӊ�ࣖυ ÿǫƨ ɼƨʌʯțʚǶȳǖ ƕƨʌǶǖȳ ȭŗʚɼǶ˥ țɄɄȕʌ țǶȕƨ ʚǫǶʌࣘ

ұ � �ڎ ӊ� ӊ��� ӊ� ӊ������ ӊӀ ӊ�Ӏڝυ ÿɄ ̇ȳƕ ɄɱʚǶȭŗț ɱŗɼŗȭƨʚƨɼ ˙ƨƉʚɄɼ ɀӉ˶ࣘ ʌɄț˙ƨ ʚǫƨ ȳɄɼȭŗț
ƨɸʯŗʚǶɄȳʌࣛ ұҭұӉ˶ � ұҭӋ

剾
P x ū



¡Ʉɼƨ ƨ˥ŗȭɱțƨʌ

υ İǫŗʚ ǶǑ ˝ƨ ˝ŗȳʚ ʚɄ ʯʌƨ ŗ ɱɼƨƕǶƉʚǶɄȳ ɼʯțƨ ɄǑ ʚǫƨ ǑɄɼȭҡ	ӊ
 � Ӊ� � Ӊ�ӊ � Ӊ�ӊ� � Ӊ�ӊ�ࣞ
υ İǫŗʚ ǶǑ ˝ƨ ˝ŗȳʚ ʚɄ ʯʌƨ ŗ ɱɼƨƕǶƉʚǶɄȳ ɼʯțƨ ɄǑ ʚǫƨ ǑɄɼȭҡ	ӊ
 � Ӊ� �ӊ� � Ӊ� bBM ӊ � Ӊ�Ҹӊࣞ

Iii

ooo

𨯵
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bƨŗʚʯɼƨ ƨȳǖǶȳƨƨɼǶȳǖ

υ ÿǫƨ ɱɼɄƉƨʌʌ ɄǑ ƉɼƨŗʚǶȳǖ ȳƨ˝ Ǒƨŗʚʯɼƨʌ Ʉʯʚ ɄǑ ƨ˥ǶʌʚǶȳǖ
ǶȳǑɄɼȭŗʚǶɄȳ Ƕȳ Ʉʯɼ ƕŗʚŗʌƨʚ Ƕʌ Ɖŗțțƨƕ Ǒƨŗʚʯɼƨ ƨȳǖǶȳƨƨɼǶȳǖࣖυ yȳ ʚǫǶʌ Ɖțŗʌʌࣗ Ǒƨŗʚʯɼƨ ƨȳǖǶȳƨƨɼǶȳǖ ˝Ƕțț ȭɄʌʚț˦ ſƨ

ɼƨʌʚɼǶƉʚƨƕ ʚɄ ƉɼƨŗʚǶȳǖ ȳɄȳࣽțǶȳƨŗɼ ǑʯȳƉʚǶɄȳʌ ɄǑ ƨ˥ǶʌʚǶȳǖ
Ǒƨŗʚʯɼƨʌ ࣯ŗʌ Ƕȳ ʚǫƨ ɱɼƨ˙ǶɄʯʌ ƨ˥ŗȭɱțƨࣱࣖυ yȳ ʚǫƨ Ǒʯʚʯɼƨ ˦Ʉʯऒțț țƨŗɼȳ ǫɄ˝ ʚɄ ƕɄ Ʉʚǫƨɼ ʚǫǶȳǖʌࣗ țǶȕƨ
ƨȳƉɄƕƨ ƉŗʚƨǖɄɼǶƉŗț ǶȳǑɄɼȭŗʚǶɄȳࣖ



¥ɄȳࣽțǶȳƨŗɼ ǑʯȳƉʚǶɄȳʌ ɄǑ ȭʯțʚǶɱțƨ Ǒƨŗʚʯɼƨʌυ éƨƉŗțț Ʉʯɼ ƨ˥ŗȭɱțƨ ǑɼɄȭ țŗʌʚ țƨƉʚʯɼƨ ɄǑ ɱɼƨƕǶƉʚǶȳǖ ʌŗțƨʌ
ǑɼɄȭ ʌɸʯŗɼƨ ǑɄɄʚŗǖƨ ŗȳƕ ȳʯȭſƨɼ ɄǑ ƉɄȭɱƨʚǶʚɄɼʌࣖ İǫŗʚ ǶǑ
˝ƨ ˝ŗȳʚ ŗ ɱɼƨƕǶƉʚǶɄȳ ɼʯțƨ ɄǑ ʚǫƨ ǑɄɼȭҡ	ʌɸǒʚ ƉɄȭɱ
 � Ӊ� � Ӊ�ʌɸǒʚ � Ӊ�ʌɸǒʚ�� Ӊ�ƉɄȭɱ � Ӊ�ʌɸǒʚ ͥ ƉɄȭɱ� Ӊ� � Ӊ�Ӆ � Ӊ�Ӆ� � Ӊ�Ҷ � Ӊ�ӅҶυ ¡ŗȕƨ ƕƨʌǶǖȳ ȭŗʚɼǶ˥ࣘ

ұ � ΊΌ
� Ӆ� Ӆ�� Ҷ� Ӆ�Ҷ�� Ӆ� Ӆ�� Ҷ� Ӆ�Ҷ���� ��� ��� ���� ӅӀ Ӆ�Ӏ ҶӀ ӅӀҶӀ

ΎΎΏ
İǫƨɼƨ Ӆһ ŗȳƕ Ҷһ ŗɼƨ
ʌɸʯŗɼƨ ǑɄɄʚŗǖƨ ŗȳƕ
ȳʯȭſƨɼ ɄǑ ƉɄȭɱƨʚǶʚɄɼʌ
ǑɄɼ ʌʚɄɼƨ һࣗ ɼƨʌɱƨƉʚǶ˙ƨț ࣖ˦

㗊
n r n ˊ_

關



bǶȳƕǶȳǖ ʚǫƨ ɄɱʚǶȭŗț ɱŗɼŗȭƨʚƨɼ ˙ƨƉʚɄɼࣗ ɀӉ˶υ �ʌ țɄȳǖ ŗʌ ʚǫƨ ǑɄɼȭ ɄǑ ʚǫƨ ɱɼƨƕǶƉʚǶɄȳ ɼʯțƨ ɱƨɼȭǶʚʌ ʯʌ ʚɄ
˝ɼǶʚƨ ɀɏ � ұ ɀӉ ǑɄɼ ʌɄȭƨ ұ ŗȳƕ ɀӉࣗ ʚǫƨ ȭƨŗȳ ʌɸʯŗɼƨƕ ƨɼɼɄɼ Ƕʌҫʌɸ	 ɀӉ
 � �ӀȠ ɀӋ ˲ ұ ɀӉȠ�υ éƨǖŗɼƕțƨʌʌ ɄǑ ʚǫƨ ˙ŗțʯƨʌ ɄǑ ұ ŗȳƕ ɀӉࣗҷҫʌɸҷ ɀӉ � �Д ˲ �ұҭ ɀӋ � �ұҭұ ɀӉ � �Д ұҭұ ɀӉ˶ � ұҭ ɀӋ�υ ÿǫƨ ȳɄɼȭŗț ƨɸʯŗʚǶɄȳʌ ʌʚǶțț ǫɄțƕ ʚɼʯƨࣛ



�Ƕȳƨŗɼ Ƕȳ ʚǫƨ ɱŗɼŗȭƨʚƨɼʌυ İƨ Ɖŗȳ ̇ʚ ɼʯțƨʌ țǶȕƨࣘӉ� � Ӊ�ӊ � Ӊ�ӊ� Ӊ�Ҹ˲ӊ	�
� � Ӊ� +Qb	ӊ	�
 � ׇ
 � Ӊ� HQ;�ӊ	�
ӊ	�
υ ÿǫǶʌ ǶȳƉțʯƕƨʌ ŗɼſǶʚɼŗɼ˦ ɱɄț˦ȳɄȭǶŗțʌࣖυ İƨ Ɖŗȳऒʚ ̇ʚ ɼʯțƨʌ țǶȕƨࣘӉ� � ҸӉ�ӊ Ӊ� � ʌǶȳ	Ӊ�ӊ	�
 � Ӊ�ӊ	�

υ İƨ Ɖŗȳ ǫŗ˙ƨ ŗȳ˦ ȳʯȭſƨɼ ɄǑ ɱŗɼŗȭƨʚƨɼʌࣗ ŗʌ țɄȳǖ ŗʌ Ʉʯɼ
ɱɼƨƕǶƉʚǶɄȳ ɼʯțƨ Ƕʌ țǶȳƨŗɼ Ƕȳ ʚǫƨ ɱŗɼŗȭƨʚƨɼʌࣗ Ʉɼ țǶȳƨŗɼ ˝ǫƨȳ
˝ƨ ʚǫǶȳȕ ɄǑ Ƕʚ ŗʌ ŗ ǑʯȳƉʚǶɄȳ ɄǑ ʚǫƨ ɱŗɼŗȭƨʚƨɼʌࣖ



6ƨʚƨɼȭǶȳǶȳǖ ǑʯȳƉʚǶɄȳ ǑɄɼȭυ pɄ˝ ƕɄ ˝ƨ ȕȳɄ˝ ˝ǫŗʚ ǑɄɼȭ Ʉʯɼ ɱɼƨƕǶƉʚǶɄȳ ɼʯțƨ ʌǫɄʯțƕ
ʚŗȕƨࣞυ óɄȭƨʚǶȭƨʌࣗ ˝ƨ ȕȳɄ˝ ǑɼɄȭ ʋǣƣȹɮ˖ࣗ ʯʌǶȳǖ ȕȳɄ˝țƨƕǖƨ ŗſɄʯʚ
˝ǫŗʚ ʚǫƨ ˙ŗɼǶŗſțƨʌ ɼƨɱɼƨʌƨȳʚ ŗȳƕ ǫɄ˝ ʚǫƨ˦ ʌǫɄʯțƕ ſƨ
ɼƨțŗʚƨƕࣖυ ¶ʚǫƨɼ ʚǶȭƨʌࣗ ˝ƨ ȭŗȕƨ ŗ ǖʯƨʌʌ ſŗʌƨƕ Ʉȳ ʚǫƨ ƕŗʚŗࣖυ eƨȳƨɼŗțț ࣗ˦ ʌʚŗɼʚ ˝Ƕʚǫ ʌǶȭɱțƨɼ ǑʯȳƉʚǶɄȳʌ ̇ɼʌʚࣖυ éƨȭƨȭſƨɼࣗ ʚǫƨ ǖɄŗț Ƕʌ ʚɄ ̇ȳƕ ŗ ɱɼƨƕǶƉʚǶɄȳ ɼʯțƨ ʚǫŗʚ

˝Ƕțț ǖƨȳƨɼŗțǶ˲ƨ ˝ƨțț ʚɄ ʯȳʌƨƨȳ ƕŗʚŗࣖ

data driven



6ǶʌƉʯʌʌǶɄȳ çʯƨʌʚǶɄȳ

óʯɱɱɄʌƨ ˦Ʉʯ ƉɄțțƨƉʚ ƕŗʚŗ Ʉȳ ʚǫƨ ǫƨǶǖǫʚࣗ Ʉɼ ɱɄʌǶʚǶɄȳࣗ ɄǑ ŗ
ǑɼƨƨǑŗțțǶȳǖ ɄſȍƨƉʚ ŗʚ ˙ŗɼǶɄʯʌ ʚǶȭƨʌ ӆһࣖ İǫǶƉǫ ǑɄɼȭ ʌǫɄʯțƕ
˦Ʉʯɼ ɱɼƨƕǶƉʚǶɄȳ ɼʯțƨ ʚŗȕƨ ʚɄ ſƨʌʚ ̇ʚ ʚǫƨ ƕŗʚŗࣞ

ŗࣱ ƉɄȳʌʚŗȳʚࣗ ҡ	ӆ
 � Ӊ�
ſࣱ țǶȳƨŗɼࣗ ҡ	ӆ
 � Ӊ� � Ӊ�ӆ
Ɖࣱ ɸʯŗƕɼŗʚǶƉࣗ ҡ	ӆ
 � Ӊ� � Ӊ�ӆ � Ӊ�ӆ�
ƕࣱ ȳɄ ˝ŗ˦ ʚɄ ȕȳɄ˝ ˝ǶʚǫɄʯʚ ɱțɄʚʚǶȳǖ ʚǫƨ ƕŗʚŗ

g9.8mkvgttu
7

dvebg_7hlttalpinh
igtntth.in wiltWo



E˥ŗȭɱțƨࣘ �ȭƕŗǫțऒʌ �ŗ˝υ �ȭƕŗǫțऒʌ �ŗ˝ ɼƨțŗʚƨʌ ʚǫƨ ɼʯȳʚǶȭƨ ɄǑ ŗ ɱɼɄǖɼŗȭ Ʉȳ ӂ
ɱɼɄƉƨʌʌɄɼʌ ʚɄ ʚǫƨ ʚǶȭƨ ʚɄ ƕɄ ʚǫƨ ʌƨɸʯƨȳʚǶŗț ŗȳƕ
ȳɄȳʌƨɸʯƨȳʚǶŗț ɱŗɼʚʌ Ʉȳ Ʉȳƨ ɱɼɄƉƨʌʌɄɼࣖҡ	ӂ
 � ӆó � ӆ¥óӂυ ,ɄțțƨƉʚ ƕŗʚŗ ſ˦ ʚǶȭǶȳǖ ŗ ɱɼɄǖɼŗȭ ˝Ƕʚǫ ˙ŗɼ˦Ƕȳǖ ȳʯȭſƨɼʌ ɄǑ
ɱɼɄƉƨʌʌɄɼʌࣘ

âɼɄƉƨʌʌɄɼʌ ÿǶȭƨ ࣯pɄʯɼʌࣱ
ࡹ 
ࡽ ࢅ
ࢅ ࢁ

parallel Is



E˥ŗȭɱțƨࣘ ̇ʚʚǶȳǖ ҡ	ӊ
 � Ӊ� � Ӊ� ͥ �ӊ

ӊһ Ӌһ
ࡹ 
ࡽ ࢅ
ࢅ ࢁ

阔 阔
1
点 ii

il 㗸
姣 0 阿



E˥ŗȭɱțƨࣘ �ȭƕŗǫțऒʌ �ŗ˝υ ÿǫƨ ʌɄțʯʚǶɄȳ Ƕʌࣘ ӆó � �ࣗ ӆ¥ó � ��� ̢ ����υ ÿǫƨɼƨǑɄɼƨ Ʉʯɼ ɱɼƨƕǶƉʚǶɄȳ ɼʯțƨ Ƕʌࣘҡ	ӂ
 � ӆó � ӆ¥óӂ� � � ����ӂ



ÿɼŗȳʌǑɄɼȭŗʚǶɄȳʌ



pɄ˝ ƕɄ ˝ƨ ̇ʚ ɱɼƨƕǶƉʚǶɄȳ ɼʯțƨʌ ʚǫŗʚ ŗɼƨȳऒʚ țǶȳƨŗɼ
Ƕȳ ʚǫƨ ɱŗɼŗȭƨʚƨɼʌࣞ

υ óʯɱɱɄʌƨ ˝ƨ ˝ŗȳʚ ʚɄ ̇ʚ ʚǫƨ ɱɼƨƕǶƉʚǶɄȳ ɼʯțƨҡ	ӊ
 � Ӊ�ҸӉ�ӊ
ÿǫǶʌ Ƕʌ ȳɄʚ țǶȳƨŗɼ Ƕȳ ʚƨɼȭʌ ɄǑ Ӊ� ŗȳƕ Ӊ�ࣗ ʌɄ Ʉʯɼ ɼƨʌʯțʚʌ ǑɄɼ
țǶȳƨŗɼ ɼƨǖɼƨʌʌǶɄȳ ƕɄȳऒʚ ŗɱɱț ࣖ˦υ âɄʌʌǶſțƨ óɄțʯʚǶɄȳࣘ ÿɼ˦ ʚɄ ŗɱɱț˦ ŗ ʚɼŗȳʌǑɄɼȭŗʚǶɄȳࣖ



ÿɼŗȳʌǑɄɼȭŗʚǶɄȳʌ

υ çʯƨʌʚǶɄȳࣘ ,ŗȳ ˝ƨ ɼƨࣽ˝ɼǶʚƨ ҡ	ӊ
 � Ӊ�ҸӉ�ӊ ŗʌ ŗ ɱɼƨƕǶƉʚǶɄȳ
ɼʯțƨ ʚǫŗʚ Ƕʌ țǶȳƨŗɼ Ƕȳ ʚǫƨ ɱŗɼŗȭƨʚƨɼʌࣞ

key take h on both side

gyzhwoělnakhathb
in the

hit

㼄 器
T bot b X



ÿɼŗȳʌǑɄɼȭŗʚǶɄȳʌυ óɄțʯʚǶɄȳࣘ ,ɼƨŗʚƨ ŗ ȳƨ˝ ɱɼƨƕǶƉʚǶɄȳ ɼʯțƨࣗ ҭ	ӊ
ࣗ ˝Ƕʚǫ
ɱŗɼŗȭƨʚƨɼʌ ҵ� ŗȳƕ ҵ�ࣗ ˝ǫƨɼƨ ҭ	ӊ
 � ҵ� � ҵ�ӊࣖυ ÿǫǶʌ ɱɼƨƕǶƉʚǶɄȳ ɼʯțƨ Ƕʌ ɼƨțŗʚƨƕ ʚɄ ҡ	ӊ
 ſ˦ ʚǫƨ

ɼƨțŗʚǶɄȳʌǫǶɱ ҭ	ӊ
 � HQ;ҡ	ӊ
ࣖυ ɀҵ Ƕʌ ɼƨțŗʚƨƕ ʚɄ ɀӉ ſ˦ ҵ� � HQ;Ӊ� ŗȳƕ ҵ� � Ӊ�ࣖ
υ ¶ʯɼ ȳƨ˝ Ʉſʌƨɼ˙ŗʚǶɄȳ ˙ƨƉʚɄɼࣗ ɀӌࣗ Ƕʌ ;HQڍ Ӌ�

HQ; Ӌ����
HQ; ӋӀࣖڜυ ҭ	ӊ
 � ҵ� � ҵ�ӊ Ƕʌ țǶȳƨŗɼ Ƕȳ Ƕʚʌ ɱŗɼŗȭƨʚƨɼʌࣗ ҵ� ŗȳƕ ҵ�ࣖυ Ďʌƨ ʚǫƨ ʌɄțʯʚǶɄȳ ʚɄ ʚǫƨ ȳɄɼȭŗț ƨɸʯŗʚǶɄȳʌ ʚɄ ̇ȳƕ ɀҵ˶ࣗ ŗȳƕ

ʚǫƨ ɼƨțŗʚǶɄȳʌǫǶɱ ſƨʚ˝ƨƨȳ ɀҵ ŗȳƕ ɀӉ ʚɄ ̇ȳƕ ɀӉ˶ࣖ



6ƨȭɄ

�ƨʚऒʌ ʚɼ˦ ʚǫǶʌ Ʉʯʚ Ƕȳ ŗ �ʯɱ˦ʚƨɼ ȳɄʚƨſɄɄȕࣖ bɄțțɄ˝ ŗțɄȳǖ ǫƨɼƨࣖ

http://datahub.ucsd.edu/user-redirect/git-sync?repo=https://github.com/dsc-courses/dsc40a-2023-sp&subPath=resources/lecture/lec13/lec13.ipynb


¥ɄȳࣽțǶȳƨŗɼ ɱɼƨƕǶƉʚǶɄȳ ɼʯțƨʌ Ƕȳ ǖƨȳƨɼŗț

υ óɄȭƨʚǶȭƨʌࣗ Ƕʚऒʌ ȍʯʌʚ ȳɄʚ ɱɄʌʌǶſțƨ ʚɄ ʚɼŗȳʌǑɄɼȭ ŗ ɱɼƨƕǶƉʚǶɄȳ
ɼʯțƨ ʚɄ ſƨ țǶȳƨŗɼ Ƕȳ ʚƨɼȭʌ ɄǑ ʌɄȭƨ ɱŗɼŗȭƨʚƨɼʌࣖυ yȳ ʚǫɄʌƨ Ɖŗʌƨʌࣗ ˦Ʉʯऒƕ ǫŗ˙ƨ ʚɄ ɼƨʌɄɼʚ ʚɄ Ʉʚǫƨɼ ȭƨʚǫɄƕʌ ɄǑ
̇ȳƕǶȳǖ ʚǫƨ ɄɱʚǶȭŗț ɱŗɼŗȭƨʚƨɼʌࣖυ bɄɼ ƨ˥ŗȭɱțƨࣗ ˝Ƕʚǫ ҡ	ӊ
 � Ӊ�ҸӉ�ӊ ࣗ ˝ƨ ƉɄʯțƕ ʯʌƨ

ǖɼŗƕǶƨȳʚ ƕƨʌƉƨȳʚ Ʉɼ ŗ ʌǶȭǶțŗɼ ȭƨʚǫɄƕ ʚɄ ȭǶȳǶȭǶ˲ƨ
ȭƨŗȳ ʌɸʯŗɼƨƕ ƨɼɼɄɼࣗ ҫ	Ӊ� Ӊ�
 � �Ӏ ˱Ӏһ�� ٥Ӌһ ˲ Ӊ�ҸӉ�ӊһ ࣗ�ٴ
ŗȳƕ ̇ȳƕ Ӊ�˶ Ӊ�˶ ʚǫŗʚ ˝ŗ ࣖ˦υ âɼƨƕǶƉʚǶɄȳ ɼʯțƨʌ ʚǫŗʚ ŗɼƨ țǶȳƨŗɼ Ƕȳ ʚǫƨ ɱŗɼŗȭƨʚƨɼʌ ŗɼƨ

ȭʯƉǫ ƨŗʌǶƨɼ ʚɄ ˝Ʉɼȕ ˝Ƕʚǫࣖ



ÿŗ˥ɄȳɄȭ˦ ɄǑ ȭŗƉǫǶȳƨ țƨŗɼȳǶȳǖ



İǫŗʚ Ƕʌ ȭŗƉǫǶȳƨ țƨŗɼȳǶȳǖࣞ

υ ¶ȳƨ ƕƨ̇ȳǶʚǶɄȳࣘ ¡ŗƉǫǶȳƨ țƨŗɼȳǶȳǖ Ƕʌ ŗſɄʯʚ ǖƨʚʚǶȳǖ ŗ
ƉɄȭɱʯʚƨɼ ʚɄ ̇ȳƕ ɱŗʚʚƨɼȳʌ Ƕȳ ƕŗʚŗࣖυ pŗ˙ƨ ˝ƨ ſƨƨȳ ƕɄǶȳǖ ȭŗƉǫǶȳƨ țƨŗɼȳǶȳǖ Ƕȳ ʚǫǶʌ Ɖțŗʌʌࣞ ĸƨʌࣖυ eǶ˙ƨȳ ŗ ƕŗʚŗʌƨʚ ƉɄȳʚŗǶȳǶȳǖ ʌŗțŗɼǶƨʌࣗ ɱɼƨƕǶƉʚ ˝ǫŗʚ ȭ˦

Ǒʯʚʯɼƨ ʌŗțŗɼ˦ Ƕʌ ǖɄǶȳǖ ʚɄ ſƨࣖυ eǶ˙ƨȳ ŗ ƕŗʚŗʌƨʚ ƉɄȳʚŗǶȳǶȳǖ ˦ƨŗɼʌ ɄǑ ƨ˥ɱƨɼǶƨȳƉƨࣗ eâ�ʌࣗ
ŗȳƕ ʌŗțŗɼǶƨʌࣗ ɱɼƨƕǶƉʚ ˝ǫŗʚ ȭ˦ Ǒʯʚʯɼƨ ʌŗțŗɼ˦ Ƕʌ ǖɄǶȳǖ ʚɄ
ſƨ ǖǶ˙ƨȳ ȭ˦ ˦ƨŗɼʌ ɄǑ ƨ˥ɱƨɼǶƨȳƉƨ ŗȳƕ eâ�ࣖ

FtTh
Minimum
regress



ࡹ

ʚŗȕƨȳࡹ ǑɼɄȭ �Ʉʌƨɱǫ eɄȳ˲ŗțƨ˲ ŗʚ Ď, $ƨɼȕƨțƨ˦

gwen 㘩 answer

for thing
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年



,țʯʌʚƨɼǶȳǖ



çʯƨʌʚǶɄȳࣘ ǫɄ˝ ȭǶǖǫʚ ˝ƨ एƉțʯʌʚƨɼऐ ʚǫƨʌƨ ɱɄǶȳʚʌ
ǶȳʚɄ ǖɼɄʯɱʌࣞ



âɼɄſțƨȭ ʌʚŗʚƨȭƨȳʚࣘ ƉțʯʌʚƨɼǶȳǖ
eɄŗțࣘ eǶ˙ƨȳ ŗ țǶʌʚ ɄǑ Ӏ ƕŗʚŗ ɱɄǶȳʚʌࣗ ʌʚɄɼƨƕ ŗʌ ˙ƨƉʚɄɼʌ Ƕȳ ɖҷ ࣗɀӊ� ɀӊ� ��� ɀӊӀࣗ ŗȳƕ ŗ ɱɄʌǶʚǶ˙ƨ Ƕȳʚƨǖƨɼ ҽࣗ ɱțŗƉƨ ʚǫƨ ƕŗʚŗ ɱɄǶȳʚʌ ǶȳʚɄҽ ǖɼɄʯɱʌ ɄǑ ȳƨŗɼſ˦ ɱɄǶȳʚʌࣖυ ÿǫƨʌƨ ǖɼɄʯɱʌ ŗɼƨ Ɖŗțțƨƕ एƉțʯʌʚƨɼʌऐࣖυ ÿǫǶȳȕ ŗſɄʯʚ ǖɼɄʯɱʌ ŗʌ ƉɄțɄɼʌࣖυ Ƕࣖƨࣖࣗ ʚǫƨ ǖɄŗț ɄǑ ƉțʯʌʚƨɼǶȳǖ Ƕʌ ʚɄ ŗʌʌǶǖȳ ƨŗƉǫ ɱɄǶȳʚ ŗ

ƉɄțɄɼࣗ ʌʯƉǫ ʚǫŗʚ ɱɄǶȳʚʌ ɄǑ ʚǫƨ ʌŗȭƨ ƉɄțɄɼ ŗɼƨ ƉțɄʌƨ ʚɄ
Ʉȳƨ ŗȳɄʚǫƨɼࣖυ ¥Ʉʚƨࣗ ʯȳțǶȕƨ ˝Ƕʚǫ ɼƨǖɼƨʌʌǶɄȳࣗ ʚǫƨɼƨ Ƕʌ ȳɄ एɼǶǖǫʚ ŗȳʌ˝ƨɼऐ

ʚǫŗʚ ˝ƨ ŗɼƨ ʚɼ˦Ƕȳǖ ʚɄ ɱɼƨƕǶƉʚ ः ʚǫƨɼƨ Ƕʌ ȳɄ Ӌࣛυ ,țʯʌʚƨɼǶȳǖ Ƕʌ ŗȳ ʯȳʌʯɱƨɼ˙Ƕʌƨƕ ȭƨʚǫɄƕࣖ



pɄ˝ ƕɄ ˝ƨ ƕƨ̇ȳƨ ŗ ǖɼɄʯɱࣞ

υ ¶ȳƨ ʌɄțʯʚǶɄȳࣘ ɱǶƉȕ ҽ Ɖțʯʌʚƨɼ Ɖƨȳʚƨɼʌࣗ Ƕࣖƨࣖ ƉƨȳʚɼɄǶƕʌࣘɀ׃� ɀ׃� ��� ɀ׃ҽ Ƕȳ ɖҷυ ÿǫƨʌƨ ҽ ƉƨȳʚɼɄǶƕʌ ƕƨ̇ȳƨ ʚǫƨ ҽ ǖɼɄʯɱʌࣖυ EŗƉǫ ƕŗʚŗ ɱɄǶȳʚ एſƨțɄȳǖʌऐ ʚɄ ʚǫƨ ǖɼɄʯɱ ƉɄɼɼƨʌɱɄȳƕǶȳǖ ʚɄ
ʚǫƨ ȳƨŗɼƨʌʚ ƉƨȳʚɼɄǶƕࣖυ ÿǫǶʌ ɼƨƕʯƉƨʌ Ʉʯɼ ɱɼɄſțƨȭ ǑɼɄȭ ſƨǶȳǖ ए̇ȳƕ ʚǫƨ ſƨʌʚ ǖɼɄʯɱ
ǑɄɼ ƨŗƉǫ ƕŗʚŗ ɱɄǶȳʚऐ ʚɄ ſƨǶȳǖ ए̇ȳƕ ʚǫƨ ſƨʌʚ țɄƉŗʚǶɄȳʌ ǑɄɼ
ʚǫƨ ƉƨȳʚɼɄǶƕʌऐࣖ





pɄ˝ ƕɄ ˝ƨ ɱǶƉȕ ʚǫƨ ƉƨȳʚɼɄǶƕʌࣞυ �ƨʚऒʌ ƉɄȭƨ ʯɱ ˝Ƕʚǫ ŗȳ ƉɄʌʚ ǑʯȳƉʚǶɄȳࣗ Ҝࣗ ˝ǫǶƉǫ ƕƨʌƉɼǶſƨʌ
ǫɄ˝ ǖɄɄƕ ŗ ʌƨʚ ɄǑ ƉƨȳʚɼɄǶƕʌ Ƕʌࣖυ ,Ʉʌʚ ǑʯȳƉʚǶɄȳʌ ŗɼƨ ŗ ǖƨȳƨɼŗțǶ˲ŗʚǶɄȳ ɄǑ ƨȭɱǶɼǶƉŗț ɼǶʌȕ

ǑʯȳƉʚǶɄȳʌࣖυ ¶ȳƨ ɱɄʌʌǶſțƨ ƉɄʌʚ ǑʯȳƉʚǶɄȳࣘҜ	׃� �׃ ��� 
ҽ׃ � ʚɄʚŗț ʌɸʯŗɼƨƕ ƕǶʌʚŗȳƉƨ ɄǑ ƨŗƉǫ
ƕŗʚŗ ɱɄǶȳʚ ɀӊһʚɄ Ƕʚʌ
ƉțɄʌƨʌʚ ƉƨȳʚɼɄǶƕ Ҽυ׃ ÿǫǶʌ Ҝ ǫŗʌ ŗ ʌɱƨƉǶŗț ȳŗȭƨࣗ ǶȳƨɼʚǶŗࣖυ �Ʉ˝ƨɼ ˙ŗțʯƨʌ ɄǑ Ҝ țƨŗƕ ʚɄ एſƨʚʚƨɼऐ ƉțʯʌʚƨɼǶȳǖʌࣖυ eɄŗțࣘ bǶȳƕ ʚǫƨ ƉƨȳʚɼɄǶƕʌ �׃ �׃ ��� ҽ׃ ʚǫŗʚ ȭǶȳǶȭǶ˲ƨ Ҝࣖ



6ǶʌƉʯʌʌǶɄȳ çʯƨʌʚǶɄȳ

óʯɱɱɄʌƨ ˝ƨ ǫŗ˙ƨ Ӏ ƕŗʚŗ ɱɄǶȳʚʌࣗ ɀӊ� ɀӊ� ��� ɀӊӀࣗ ƨŗƉǫ ɄǑ
˝ǫǶƉǫ ŗɼƨ Ƕȳ ɖҷ ࣖ
óʯɱɱɄʌƨ ˝ƨ ˝ŗȳʚ ʚɄ Ɖțʯʌʚƨɼ Ʉʯɼ ƕŗʚŗʌƨʚ ǶȳʚɄ ҽ Ɖțʯʌʚƨɼʌࣖ
pɄ˝ ȭŗȳ˦ ˝ŗ˦ʌ Ɖŗȳ ˝ƨ ŗʌʌǶǖȳ ɱɄǶȳʚʌ ʚɄ Ɖțʯʌʚƨɼʌࣞ
ŗࣱ ҷ ͥ ҽ
ſࣱ ҷҽ
Ɖࣱ Ӏҽ
ƕࣱ ҽӀ
ƨࣱ Ӏ ͥ ҽ ͥ ҷ



pɄ˝ ƕɄ ˝ƨ ȭǶȳǶȭǶ˲ƨ ǶȳƨɼʚǶŗࣞ

υ âɼɄſțƨȭࣘ ʚǫƨɼƨ ŗɼƨ ƨ˥ɱɄȳƨȳʚǶŗțț˦ ȭŗȳ˦ ɱɄʌʌǶſțƨ
ƉțʯʌʚƨɼǶȳǖʌࣖ yʚ ˝Ʉʯțƕ ʚŗȕƨ ʚɄɄ țɄȳǖ ʚɄ ʚɼ˦ ʚǫƨȭ ŗțțࣖυ �ȳɄʚǫƨɼ âɼɄſțƨȭࣘ ˝ƨ Ɖŗȳऒʚ ʯʌƨ ƉŗțƉʯțʯʌ Ʉɼ ŗțǖƨſɼŗ ʚɄ
ȭǶȳǶȭǶ˲ƨ Ҝࣗ ʌǶȳƉƨ ʚɄ ƉŗțƉʯțŗʚƨ Ҝ ˝ƨ ȳƨƨƕ ʚɄ ȕȳɄ˝ ˝ǫǶƉǫ
ɱɄǶȳʚʌ ŗɼƨ Ƕȳ ˝ǫǶƉǫ Ɖțʯʌʚƨɼʌࣖυ İƨ ȳƨƨƕ ŗȳɄʚǫƨɼ ʌɄțʯʚǶɄȳࣖ



ȕࣽ¡ƨŗȳʌ ,țʯʌʚƨɼǶȳǖࣗ Ƕࣖƨࣖ �țɄ˦ƕऒʌ �țǖɄɼǶʚǫȭ

pƨɼƨऒʌ ŗȳ ŗțǖɄɼǶʚǫȭ ʚǫŗʚ ŗʚʚƨȭɱʚʌ ʚɄ ȭǶȳǶȭǶ˲ƨ ǶȳƨɼʚǶŗࣘ
ࣖࡹ âǶƉȕ ŗ ˙ŗțʯƨ ɄǑ ҽ ŗȳƕ ɼŗȳƕɄȭț˦ ǶȳǶʚǶŗțǶ˲ƨ ҽ ƉƨȳʚɼɄǶƕʌࣖ
ࣖࡽ �ƨƨɱ ʚǫƨ ƉƨȳʚɼɄǶƕʌ ̇˥ƨƕࣗ ŗȳƕ ʯɱƕŗʚƨ ʚǫƨ ǖɼɄʯɱʌࣖυ �ʌʌǶǖȳ ƨŗƉǫ ɱɄǶȳʚ ʚɄ ʚǫƨ ȳƨŗɼƨʌʚ ƉƨȳʚɼɄǶƕࣖ

ࣖࢁ �ƨƨɱ ʚǫƨ ǖɼɄʯɱʌ ̇˥ƨƕࣗ ŗȳƕ ʯɱƕŗʚƨ ʚǫƨ ƉƨȳʚɼɄǶƕʌࣖυ ¡Ʉ˙ƨ ƨŗƉǫ ƉƨȳʚɼɄǶƕ ʚɄ ʚǫƨ Ɖƨȳʚƨɼ ɄǑ Ƕʚʌ ǖɼɄʯɱࣖ

ࣖࢅ éƨɱƨŗʚ ʌʚƨɱʌ ࡽ ŗȳƕ ࢁ ʯȳʚǶț ʚǫƨ ƉƨȳʚɼɄǶƕʌ ʌʚɄɱ ƉǫŗȳǖǶȳǖࣖ



E˥ŗȭɱțƨ

óƨƨ ʚǫƨ ǑɄțțɄ˝Ƕȳǖ ʌǶʚƨ ǑɄɼ ŗȳ ǶȳʚƨɼŗƉʚǶ˙ƨ ˙ǶʌʯŗțǶ˲ŗʚǶɄȳ ɄǑ
ȕࣽ¡ƨŗȳʌ ,țʯʌʚƨɼǶȳǖࣘ JVVRU���VKP[WTN�EQO�ՖՒCMOGCPU

https://tinyurl.com/40akmeans


óʯȭȭŗɼ ࣗ˦ ȳƨ˥ʚ ʚǶȭƨ



óʯȭȭŗɼ˦υ ÿǫƨ ɱɼɄƉƨʌʌ ɄǑ ƉɼƨŗʚǶȳǖ ȳƨ˝ Ǒƨŗʚʯɼƨʌ Ƕʌ Ɖŗțțƨƕ Ǒƨŗʚʯɼƨ
ƨȳǖǶȳƨƨɼǶȳǖࣖυ �ʌ țɄȳǖ ŗʌ Ʉʯɼ ɱɼƨƕǶƉʚǶɄȳ ɼʯțƨ Ƕʌ țǶȳƨŗɼ Ƕȳ ʚƨɼȭʌ ɄǑ Ƕʚʌ
ɱŗɼŗȭƨʚƨɼʌ Ӊ�Ӊ� ��� Ӊҷ ࣗ ˝ƨ Ɖŗȳ ʯʌƨ ʚǫƨ ʌɄțʯʚǶɄȳ ʚɄ ʚǫƨ
ȳɄɼȭŗț ƨɸʯŗʚǶɄȳʌ ʚɄ ̇ȳƕ ɀӉ˶ࣖυ óɄȭƨʚǶȭƨʌ Ƕʚऒʌ ɱɄʌʌǶſțƨ ʚɄ ʚɼŗȳʌǑɄɼȭ ŗ ɱɼƨƕǶƉʚǶɄȳ

ɼʯțƨ ǶȳʚɄ Ʉȳƨ ʚǫŗʚ Ƕʌ țǶȳƨŗɼ Ƕȳ Ƕʚʌ ɱŗɼŗȭƨʚƨɼʌࣖυ �Ƕȳƨŗɼ ɼƨǖɼƨʌʌǶɄȳ Ƕʌ ŗ ǑɄɼȭ ɄǑ ʌʯɱƨɼ˙Ƕʌƨƕ ȭŗƉǫǶȳƨ
țƨŗɼȳǶȳǖࣗ ˝ǫǶțƨ ƉțʯʌʚƨɼǶȳǖ Ƕʌ ŗ ǑɄɼȭ ɄǑ ʯȳʌʯɱƨɼ˙Ƕʌƨƕ
țƨŗɼȳǶȳǖࣖυ ,țʯʌʚƨɼǶȳǖ ŗǶȭʌ ʚɄ ɱțŗƉƨ ƕŗʚŗ ɱɄǶȳʚʌ ǶȳʚɄ एǖɼɄʯɱʌऐ ɄǑ
ɱɄǶȳʚʌ ʚǫŗʚ ŗɼƨ ƉțɄʌƨ ʚɄ Ʉȳƨ ŗȳɄʚǫƨɼࣖ ȕࣽȭƨŗȳʌ ƉțʯʌʚƨɼǶȳǖ
Ƕʌ Ʉȳƨ ȭƨʚǫɄƕ ǑɄɼ ̇ȳƕǶȳǖ Ɖțʯʌʚƨɼʌࣖ



¥ƨ˥ʚ ʚǶȭƨ

υ pɄ˝ ƕɄƨʌ ȕࣽȭƨŗȳʌ ƉțʯʌʚƨɼǶȳǖ ŗʚʚƨȭɱʚ ʚɄ ȭǶȳǶȭǶ˲ƨ ǶȳƨɼʚǶŗࣞυ pɄ˝ ƕɄ ˝ƨ ƉǫɄɄʌƨ ǖɄɄƕ ǶȳǶʚǶŗț ƉƨȳʚɼɄǶƕʌࣞυ pɄ˝ ƕɄ ˝ƨ ƉǫɄɄʌƨ ʚǫƨ ˙ŗțʯƨ ɄǑ ҽࣗ ʚǫƨ ȳʯȭſƨɼ ɄǑ Ɖțʯʌʚƨɼʌࣞ


