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M8NPORQTSVUBW�XZY8Q6[]\_^`NVacbZOdQ6SVe�fLg8h?ikjmlHnporqG^s\dW�\_W8Q�tVOdQ6Sp\dQ6[]\RUuSVO_QvSVaHe�j�wIx6i�l�y3xzi,y*n?n?{cw}|�~3�%���c�VNPY�WHS?�VQve�NPY8��\B[
SV��NPY�\zqGWHS�\z^`[�SV[_�VQTe,b�~�l.�%g8hT�.\_N�\_W8Q�q�NVOBe�^`a8t�N��%\dW8QmXZY8QT[�\d^�NPa1Y8aZ\_^`�3\dW8Q���Q6SVa8^�aHt�N��:\dW8Q�XZY8Q6[]\_^`NVa1^#[zUu��QTS�OT�
��W8Q6a�\dO_��\_N��HaHe�SVa�SVaH[]q�QuOT�%�����PNVY�tVQ�\z[]\_Y�UB��b8e8NVac� \vW8Q6[_^�\dSp\dQ�\_N�hVl�|(x6gHh�x��PNVY8OG��� ���8NPOG��QP�
�=�`Q6SP[]Q�qGO_^�\_Q��VNPY8O�[]QTUA\_^`NVa�aLY8����QuO�NVa��VNPY8O�WHNV��Quq�NVOd��SV[�q�Q6���,SV[�SmO_NPY8tVW�Q6[]\_^`��S�\_Q�N��c\dW8Q�\_^`��Q��PNVY�[_��QuaZ\

[_NV�`�L^�a8t�^�\6�

� �v�� 8¡�¢¤£c¥3 8¦¨§3©(ª3«c¬.¬(3 r®�¯V§�°6°�ª*±D²³«c H°6¥(§Z´¶µ�®�¬:·�¸V¹L¬,=·
º�npl�»Rl�¼TwIxTw}l�|¾½�¿�ÀvÁuÂ�ÁuÃ_ÄpÅsÆ�Ç6ÁBÈ³É�ÆsÊZÁBËpÂLÌHËpÅ�ÁzÉ(ÃAÆ¤Â�ÍuÆ É�Å�ÁTÎzÏ*Á�Ð

x1, . . . , xk Ñ Á�Ã_ÁBÄpÅcÂ�Ò�Ó Ñ ÁuÃBÔ�ÎÕIÖ ∑k

i=1 xi = n
Ö�ËpÃ�ÔuË�Ó�Á�ÂHÒ�Ó Ñ Á�Ã n ∈ R × ÐIÌ8ÁuÂ × ∃i ∈ {1, . . . , k} , xi ≥

n
k

Î
�����IY8O_\_W8Q6O_��NVOdQ�\_W8Q

xi

S�OdQ�SV���3^�aZ\_Q6tVQ6Od[6bZ\_W8Q6a
∃i ∈ {1, . . . , k} , xi ≥

⌈

n
k

⌉ �=��W8^`[�^#[v��W8Q6NVOdQu�ÙØ��c�8Ú �uÛ N���Ü �uÝ �
��W8Q��INP���`NpqG^�aHt�q�SV[�SV�`[_N�[]W8NpqGa�^�a1Uu�`SP[_[6�
º�npl�»Rl�¼TwIxTw}l�| � ¿�Ï*ÁuÐ

x1, . . . , xk ∈ R
Î�Õ}Ö ∑k

i=1 xi = n
Ö�ËpÃ�ÔuËpÓ�Á

n ∈ R × Ð¤ÌHÁ�Â × ∃i ∈ {1, . . . , k} , xi ≤
n
k

Î
��W8^#[��8OdNV��QuO_\���q�SP[GS��#[]N�[_W8NpqGac�
º�npl�»Rl�¼TwIxTw}l�|ßÞ3¿�Ï*ÁuÐ

x1, . . . , xk Ñ Á�Â�Ä�ÐàÒ�ÃdÄpÅ,ÂHÒ�Ó Ñ Á�ÃBÔuÎÕIÖ�ÐIÌ8Á�ÔuÁ�Â�Ò�Ó Ñ ÁuÃBÔ³Ä�Ã_Á�ÐàáRË�â Ñ�ã âäÐåáRË�È�Æ#ÔBÐåÆ¤Â�ÍuÐ × Ð¤ÌHÁ�Â max {xi | 1 ≤ i ≤ k} ≥ k − 1
ÄpÂ(È ∑k

i=1 xi ≥
(k−1)k

2

Î
��W8Q³UuNVaL�VQ6Od[_Q�NV�3\dW8^`[v�8O_NP��NZ[]^�\_^`NVa�^`[zS��#[]N�N��%^�aZ\dQuOdQ6[]\6æ
º�npl�»Rl�¼TwIxTw}l�|¨ç*¿�Ï*ÁuÐ

x1, . . . , xk Ñ Á�Â�Ä�ÐàÒ�ÃdÄpÅ,ÂHÒ�Ó Ñ Á�ÃBÔuÎÕIÖ�ÁuÆ¤ÐIÌ8ÁuÃ
max {xi | 1 ≤ i ≤ k} < k − 1

ËpÃ ∑k

i=1 xi < (k−1)k
2

× ÐIÌ8ÁuÂ xi = xj

Ö�Ë�Ã³ÔuËpÓ�Á
i 6= j

Î
�z�`[_NHb�\_W8Q�e�Q���a8^s\d^�NPa�NV�RS�[_Y8�H[_Q6XZY8Qua�U�Q�NV�RS�[_Q6XZY8Qua�U�Q�q�SV[ztV^`�VQua3����W8Q�e�Q��HaH^s\d^�NPaD��Q6��Npq�UuNVOdO_QT[]��NVa�e8[�\_N�\_WHS�\
NPa��c��Ú �?è N���Ü �uÝ �
� fZé�|�wIxTw}l�|R¿�êcQu\

X = (x1, . . . , xN )
��QmS�[]QTXPYHQuaHUuQ�N��=�`QuaHt�\_W

N
S�a�e

1 ≤ i1 < . . . < iM ≤ N
��Q�S�[]\_Od^`U�\_�`�

^`aHU�OdQ6SP[]^`a8t�[]QTXZY8QuaHUuQ�N��*^`aZ\_Q6tVQuOB[6�%��WHQua�\_W8Q�[_Q6XZY8Q6aHU�Q
xi1 , xi2 , . . . , xiM^#[GUuSV���`Q6e�\_W8Q�¼Ty*��¼TfLë,y*fL|�hVf�NV�

X
e�Q���a8Q6e��L�

(i1, . . . , iM )
�

��W8Q��INPY8O:�8OdNV��NP[_^s\d^�NPaH[%S�aHem\_WHQve�Q��HaH^s\d^�NPa�SV��Np�PQ���S?�³NPO:��S?��a8N�\:��QGYH[]Qu�IY8�8^`a�[]NP���L^`a8t�\_W8Q��INV�`�`NpqG^�a8t�QuìLQ6OdUu^`[_Q6[6�

Ø��ví�ª*¡z �î�ª*¦,ï¨ �ð* 8¦�®�¢I°6 H°
�=�`Q6SP[]Q=ñTy�¼uxTw}òå{¨fLg8h?iól�òG{�l�y3n�g8|�¼uj�fZnp¼P�
��ô fZn?hPw}¼Tfk½�¿³êcQ�\

R
��Q�\dW8Q�OdQu�#Sp\d^�NPa1NVa1aHS�\_Y8OBS��*aLY8����QuOB[

R (x, y) ≡ y ∈ {x, x + 2}
�Gõ=NPYD��S?����aHe1W8Q6�����IYH�

\dN�e8OdS?q¾S���tVY8OdQ�OdQu�HO_QT[]Q6aP\d^�aHt�\dW8^`[vO_Q6�`S�\_^`NVac�
g�ör÷zQu\_Q6O_��^`a8Q�\_W8Q³��SV[_^`U��8OdNV��QuO_\_^`Q6[�NV�

R
æ:^#[G^�\vO_QuøHQ�ì�^`�VQVb�[_�L����Qu\_Od^`UVb8S�aZ\_^#[]�L����Q�\dO_^#U�bL\dOdSVaH[]^�\_^`�VQ?ù

� l�ú}y*x6wàl�|�û
üGQ�ø�Q�ì�^��PQVæ

x ∈ {x, x + 2} ýþvNV\z[]�L����Q�\_Od^#U�æ
R (0, 2)

b8�8Y�\vaHN�\
R (2, 0)

�
�vaZ\_^#[_�Z����Q�\dO_^#U�æ�ÿ���UuNVaZ\_OBSVe8^`U�\_^`NVacæG^��

x ∈ {y, y + 2} ∧ y ∈ {x, x + 2}
S�a�e

x 6= y
b(\dW8Qua

x = y + 2S�aHe�\dWZY�[
y /∈ {x, x + 2} = {y + 2, y + 5}

�
þvNV\G\_OBS�aH[_^s\d^��PQ

R (0, 2)
b
R (2, 4)

b8�8Y�\va8NV\
R (0, 4)

�
�
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�:ö�M�^�aHe�SV���,\dW8Q³Qu�`Qu��Q6aP\B[

y
[_YHUBW�\_WHS�\

R2 (0, y)
^#[�\_OdY8QVb8SVaHe�S��`�(\_W8Q

y
[6� \6�

R2 (1, y)
^#[�\_OdY8QV�

� l�ú}y*x6wàl�|�û
{

y |R2 (0, y)
}

= {y | ∃x R (0, x) ∧ R (x, y)} = {y | ∃x ∈ {0, 2} ∧ R (x, y)}
= {y | y ∈ {0, 2} ∨ y ∈ {2, 4}} = {0, 2, 4} .

{

y |R2 (1, y)
}

= {y | ∃x R (1, x) ∧ R (x, y)} = {y | ∃x ∈ {1, 3} ∧ R (x, y)}
= {y | y ∈ {1, 3} ∨ y ∈ {1, 3}} = {1, 3, 5} .

hZör÷zQu�Ha8Q³^`a���S�\_W8Q6��Sp\_^#UuSV�,a8N�\BSp\d^�NPa�\dW8Q³O_Q6�`S�\_^`NVaH[
R2 S�a�e Rn

b��INPOvS�aL�
n ∈ N

�
� l�ú}y*x6wàl�|�û

R2 (x, y) ≡ ∃x ∈ N R (x, z) ∧ R (z, y)
Rn (x, y) ≡ ∃x1, . . . , xn−1 ∈ N R (x, x1) ∧ R (xn−1, y) ∧ ∀i ∈ {1 . . . n − 2} , R (xi, xi+1) .

o%öD��[�\_WHQ³O_Q6�`S�\_^`NVa
R∗

SVa�NPOde8QuO�O_Q6�`S�\_^`NVa�NVa�\_W8Q³a�Sp\_YHOdSV�,aZYH����QuOB[dù
� l�ú}y*x6wàl�|�û
õ=Q6[6æ3^�\:^`[%QTSV[_�³\_N³[_W8Npq.\_W�Sp\

R∗ (x, y)
^`[�\dO_YHQ�^ �

x−y
^#[:S�a�Qu�PQua�a8NVa"!åa8Q6tPS�\_^`�VQR^`aZ\_Q6tVQuOT�3��\

^`[=Q6SV[_��\_N³[_W8Npqk\dWHSp\
R∗

^#[%O_QuøHQ�ì�^`�VQ�S�aHe�SVaP\d^`[_�L����Qu\_Od^`U�S�a�emq�QG[_S?q ^�a�U��#SV[d[*\_WHS�\
R∗

^`[%\dW8Q�\_OBS�aH[_^�\_^`�VQ
U��`NP[_Y8OdQ�NV�

R
SVaHe�^s\v^#[�\_OBS�a�[]^�\_^`�VQP�

f8öD��[�\_WHQ³O_Q6�`S�\_^`NVa
R∗

Sm\dN�\dSV�,NVOBe�QuO�NPa�\dW8Q³aHS�\_Y8OBS��(aLY8����QuOB[Bù
� l�ú}y*x6wàl�|�û þvN�æ=þvQu^�\_WHQuO

R∗ (0, 1)
aHNVO

R∗ (1, 0)
S�OdQ�\dO_YHQ�SVaHe�\_WLYH[$#�S�a�e � SVO_Q�a8N�\zUuNV���HSVOdSV�8��QP�

��ô fZn?hPw}¼Tf � ¿�êcQu\
f
��Q�Sm�IY8aHUA\d^�NPa��IO_NP�ÙS�[]Qu\

A
\dN�S�[_Q�\

B
SVaHe���Qu\

S
SVaHe

T
��Q�[_Y8�H[_Q�\B[GN��

A
�

g�ö�%LW8Npq¾\_WHS�\
f (S ∪ T ) = f (S) ∪ f (T )

�
� l�ú}y*x6wàl�|�û

F (S ∪ T ) = {y ∈ B | ∃y ∈ S ∪ T, f (x) = y}

= {y ∈ B | ∃y ∈ S, f (x) = y ∨ ∃y ∈ T, f (x) = y}

= {y ∈ B | ∃y ∈ S, f (x) = y} ∪ {y ∈ B | ∃y ∈ T, f (x) = y}

= f (S) ∪ f (T )

�:ö&%LW8Npq¾\_WHS�\
f (S ∩ T ) ⊆ f (S) ∩ f (T )

�
� l�ú}y*x6wàl�|�û

y ∈ F (S ∩ T ) ⇐⇒ ∃x ∈ S ∩ T, f (x) = y

⇐⇒ ∃x, x ∈ S ∧ x ∈ T ∧ f (x) = y

=⇒ (∃x, x ∈ S ∧ f (x) = y) ∧ (∃x, x ∈ T ∧ f (x) = y)

⇐⇒ f (S) ∩ f (T )

hZö�%LW8Npq¾\_WHS�\
S ⊆ T =⇒ f (S ∩ T ) = f (S) ∩ f (T )

�
� l�ú}y*x6wàl�|�û.���

S ⊆ T
b�\_W8Q6a

f (S) ⊆ f (T ) ' Q6SP[]�"(�SVaHe
f (S) ∩ f (T ) = f (S)

�)%L^`aHUuQD��NVOdQuNp�VQ6O
S ∩ T = S

b�NVa8Q³WHSP[
f (S ∩ T ) = f (S) = f (S) ∩ f (T )

�
o%ö�M�^�aHe�[_Q�\B[

A
b
B
b
S
b
T
S�aHe�Sm�IY8aHUA\d^�NPa

f
[_YHUBW�\dWHSp\

f (S ∩ T ) ⊂ f (S) ∩ f (T )
�

� l�ú}y*x6wàl�|�û�ê3Q�\
f : x ∈ N −→ 1 ∈ N

b,S�a�e
S = {0}

SVaHe
T = {1}

����W8Qua
f (S ∩ T ) = f (∅) = ∅ ⊂

{1} = {1} ∩ {1} = f (S) ∩ f (T )
�

��W8^#[�^#[vS�a�S�Y8tP��QuaZ\_QTe��PQuOB[]^`NVa�N��+*=ìLQ6OdUu^`[_Q³ÚPØm�c� � #-,mN���Ü �uÝ �

��ô fZn?hPw}¼Tf Þ3¿��äakS1e�Q6UB�(b3\_W8Q6O_Q�SVO_Q�ÚPØ�U6S�OBe8[u�.*RSVUBW.UuSVOder^#[³N���NVa8Q�NV���INPY8O���NP[d[]^`�8�`Q�[]YH^s\B[�S�aHe9NPa8Q�N���Qu^`tVWZ\
��NP[d[]^`�8�`Q��Z^`aHe8[6b8[_Nm\dWHSp\G\dW8Q�e�QTUB��UuSVa���Q³^`e8QuaZ\_^��HQ6e�qG^�\_W�\_WHQ�[]Qu\

D =
{

(s, k) | s ∈ {1, 2, 3, 4} , k ∈ {1, ..., 8}
}

.
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g�ö&0vNpq �8^�t�[_W8NPY8�`e�S�[]Qu\vN��%UuS�OBe8[���QVb�\dN�tVYHSVOdSVaP\dQuQ�\_WHS�\G\�q�N�NVOG��NPO_Q�N���^s\B[vUuSVOdeH[�SVO_Q�NV�%[dS���Q��L^�aHe�ù

� l�ú}y*x6wàl�|�û1,HbH[_^�aHUuQ�\_W8Q6O_Q³S�OdQ32��Z^`aHe8[�NV�%U6S�OBe8[6�
�:ö40vNpq ��SVaL��e�^ ��Q6O_Q6aP\z[_Q�\B[�N����H�VQ³U6S�OBe8[�e�N�a8N�\GWHS?�PQ�\�q�N�NVOG��NVOdQ³UuSVOde8[�NV�*\dW8Q�[_SV��Q��L^`aHeHù

� l�ú}y*x6wàl�|�ûD� �H�VQ�!åW�S�aHe¨U�NVa�[]^#[�\d^�aHt�N���UuSVOde8[mN���e�^5�(QuOdQuaZ\��L^�a�e8[�UuS�a¨��Q1e�Qu�Ha8QTe �L�kUBW8NLNP[_^`a8trS9[]Qu\
' UuNV���H^�aHS�\_^`NVa�(�NV�76mNVY8\vN��82��L^`aHe8[vSVaHe96�[_Y8^�\d[6�=��W8Q³aLY8����QuOGNV����NP[d[]^`�8^`��^�\_^`Q6[�^#[

C (8, 5) · 45 = 57, 344.

hZö��äa1S�[_Q�\vNV�3�H�PQ³UuS�OBe8[�qG^�\_W1e�^#[�\d^�a�UA\v�L^�a�e8[ub�UuS�a�a8N�\_WHO_Q6Q�U6S�OBe8[�WHS?�PQ�UuNVaH[_Q6UuY�\_^`�VQ��L^�a�e8[dù
� l�ú}y*x6wàl�|�û%õ=Q6[6æc\BS��PQ�QP� t��*�L^`aHe8[ � bPÚ8b:6�b è b-28�%��W8QuOdQGS�OdQ�a8N�\_W8OdQuQGU�NPaH[_Q6U�Y8\_^`�VQ��L^�aHeH[%^�a�\_WH^`[=[_Q6XZY8Q6aHU�QP�

o%öD�äa1S�[_Q�\vNV�3�H�PQ³UuS�OBe8[�qG^�\_W1e�^#[�\d^�a�UA\v�L^�a�e8[ub�UuS�a�a8N�\�q�N�U6S�OBe8[�WHS?�VQ³UuNVaH[_Q6UuY�\_^`�VQ��L^�aHeH[dù
� l�ú}y*x6wàl�|�ûmþzNH���=OdNLN����L��UuNVaZ\_OBSVe8^`U�\_^`NVac���*SV�VQ�S�[]Qu\�NV��6�UuSVOdeH[�SVaHerNVOBe�QuO�\_WHQ�UuS�OBe8[�[_N�\dW8Q��L^�a�e8[
S�OdQ�a8NPa�!�e8Q6U�OdQ6SP[]^`a8t�æ

(s1, k1) , . . . , (s5, k5)
[6� \T�

k1 ≤ k2 . . . ≤ k5
�r���G\dW8QuOdQ�SVO_Q�a8ND\�q�N�UuSVOdeH[�qG^�\_W

U�NPaH[]QTU�Y�\d^��PQ��L^`aHe8[�S�a�e.\_WHQ��L^`aHe8[�S�OdQ�SV���Ge�^#[]\_^`aHUA\Tb=\_WHQua
ki+1 ≥ ki + 2

�INVO�S��`�
1 ≤ i < 5

�;%L^`aHU�Q
k1 ≥ 1

b8NVa8Q³W�SV[
k2 ≥ 3

b
k3 ≥ 5

b
k4 ≥ 7

S�a�e
k5 ≥ 9

bHqGW8^`UBW�^#[vS�U�NPaZ\_OBSVe�^#UA\d^�NPa�qG^�\_W�\dW8Q�SV[d[]YH���8\_^`NVa
ki ∈ {1 . . . 8}

�

��ô fZn?hPw}¼Tfrç*¿³� [_W8NV�r[]Q6���#[<6�\��Z��Q6[�N��Re8NVaLY�\d[6�>=�a8Q�e8S?�Vb �uÛ U��`^�Q6aP\B[�U6S���Q�SVaHe1��NVY8tPWP\�S�\_NV\dSV�*NV�?,-@�e�NPaLY�\d[6�
*RSPUBW�Uu��^`QuaZ\v��NVY8tPWZ\�NPa8Q�NVOG��NVOdQ�e�NVaLY�\B[u�BAPYH[]\_^��I���VNPY8OGS�aH[_q�QuOB[R\dN�\_W8Q��INP���`NpqG^�aHt�XZY8QT[�\d^�NPaH[6æ

g�öDC�S�a��VNPY�[_W8Npq¶\dWHSp\vNPa8Q�\��L��Q³NV��e�NPaZY8\d[GSp\v�`Q6SP[�\Gq�SV[G[_NV�#e�^`a1ØE#�NVOG��NVOdQ�Q�ì�Qu���8�#S�OB[Bù
� l�ú}y*x6wàl�|�ûvõ=QT[uæ�^��=Q6SPUBW�\��Z��Q�NV�=e�NVaLY�\�WHSVe���QuQ6a�[]NP�`eD^�a � ,�NVO���QT[_[zQ�ì�Qu���8�#S�OB[ub�Sp\���NZ[�\

5 · 19 = 95e�NVaLY�\B[�U�NVYH�`e�WHS?�VQ���Q6Qua�[_NV�#e,�:��W8^#[�UuS�a���NVOdQv�INVOd��S��`������Q�[_W8NpqGa�YH[]^`a8t�\_W8Q��8^`tVQ6NVa8W8NP��Q��8Od^�aHUu^��H��QPbLSP[
[�\BSp\dQ6e�^�a��=OdNV�3� � SV��Np�PQV�

�:ö�C�S�a��VNPY�[_W8Npq¶\dWHSp\G\dW8Q³�`Q6SV[]\v[]NP�`e�\��L��Q³NV��e�NPaLY�\vq�SP[�[]NP�`e�^�a � ,mNPO���QT[_[GQuì�Qu���8�#S�OB[dù
� l�ú}y*x6wàl�|�û=õ=QT[uæ:^��*QTSVUBW�\��Z��Q�N��%e�NVaLY�\GWHSPe���QuQ6a�[_NV�#e�^`a1ØE#mNVO���NVOdQ�QuìLQ6���8�`SVOd[6b

5 · 20 = 100
e�NPaLY�\d[

Sp\���QTSV[]\�q�NVYH�`e�WHS?�VQ���Q6Qua�[]NP�`e,�:��WLYH[�[_^�aHUuQ�NPa8Q�\��Z��Q�N��*e8NVaLY�\�q�SP[�[_NV�#e�^`a � ,�NPO��`Q6[d[�Q�ì�Qu���8�#S�OB[6bV\dW8Q
��QTSV[]\v[]NP�`e�q�SP[GS��#[]N�[_NV�#e�^`a � ,�NVOG�`Q6[d[�Q�ì�Qu���8�#S�OT�:��W8^#[GUuS�a���NVOdQ��INVOd��SV���`����Q�[]WHNpqGa��=OdNV�c� � SV��Np�PQV�

hZöDC�S�a��VNPY�[_W8Npq¶\dWHSp\G\�q�N�N��*\_W8Q�Uu��^`QuaZ\d[���NVYHtVWZ\G\_W8Q�[dS���Q�aLY8����QuOGNV��e�NPaLY�\d[Bù
� l�ú}y*x6wàl�|�û�õ=Q6[6æmê3Q�\

xi

b*�INVO
1 ≤ i ≤ 14

��Q�\_W8Q�aLY8�m��Q6O�N��Ge�NPaZY8\d[���NVYHtVWZ\��L�rU��`^`QuaZ\
i
��M8NPO�S��`�

i
b

xi ≥ 1
b8[_^�a�U�Q�Q6SVUBW�U��`^�Q6aZ\��HY8��[�NVa8Q³e�NPaZY8\GS�\��`Q6SP[�\T�B%L^�a�U�Q�\_WHQ�[_Y8� NV�3\dW8Q �uÛ []��S��`�`Q6[]\�^`aZ\_QutPQuOB[�^`[ � #F6

S�aHe
x1 + . . . + x14 = 96 < 105

bL\�q�N�S�\v��QTSV[]\�NV�3\dW8Q
xi

S�OdQ�Q6XZYHSV�à�
G1lHxTf�ûRõ=NPY�hPg8|�|*l�x�S��8�H�����RO_NP�c� Û W8QuOdQVb8[_^`aHU�Q

96
^#[�tVOdQ6Sp\dQuO�\_W�S�a

14 · 13/2 = 91
�

��ô fZn?hPw}¼Tf � ¿<*:ì�QuOBU�^#[]Q � #m�c� è #F2�NV��Ü �AÝ æ?%�W8Npqó\_W�Sp\
F (x, y, z) = xy + xz + yz

WHSP[R\dW8Q��pS��`Y8Q
1
^���SVaHe�NPa8�`��^s�

S�\��`Q6SP[�\�\�q�N�N��3\dW8Q³�pS�Od^`SV�8�`Q6[
x
b
y
S�aHe

z
WHS?�VQ�\dW8Q³�pS��`Y8Q

1
�

� l�úày3xTw}l�|Rû���W8Q�O_Npqv[�NV�*\dW8Q�\_OdY�\_W�\BS��8�`Q�N��
F
WHSP[GS

1
NPa8����NVa�O_Npqv[�^`a�qGWH^`UBW�\�q�Nm�pS�Od^#S��8�`Q6[GS�\��`Q6SP[�\vSVO_Q

1
�

x y z F (x, y, z)# # # #
# # � #
# � # #
# � � �
� # # #
� # � �
� � # �
� � � �

��ô fZn?hPw}¼TfIHc¿J*:ì�Q6OdUu^`[_Q Û �3� è�� Ø9N���Ü �AÝ ækM�^�aHeó\_W8Q9[]Y8�K!�N��L!��8OdNLe8YHUA\B[�Q�ì��HSVaH[_^�NPaH[�N��³\dW8Qrÿ�NLNV�`Q6SVa �IY8aHU�\_^`NVa
F (x, y, z)

\dWHSp\vQTXZYHS��#[ � ^s�:S�aHe�NVaH����^��
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g�ö

x = 0
�6���u�u�u���6���u���6���u�u�u�u�u�u���6���u���6���u�u�u���6���u���6���u�u�u�u�u�u���6���u���6���u�u�u���6���

F (x, y, z) = x̄ȳz̄ + x̄ȳz + x̄yz̄ + x̄yz�:ö
xy = 0

���6���u���6���u�6���u�u�u���6���u���6���u�u�u���6���u���6���u�u�u�u�u�u���6���u�
F (x, y, z) = x̄ȳz̄ + x̄ȳz + x̄yz̄ + x̄yz + xȳz̄ + xȳzhZö

x + y = 0
�����6���u�u�u���6�u���6���u���6���u�u�u���6���u���6���u�u�u���6���u�6���u���6���u�u�u���6���u���6���u�u�u���6���u�6���u���6���

F (x, y, z) = x̄ȳz̄ + x̄ȳzo%ö
xyz = 0

���u�u�u���6���u���6���u�u�u���6���u�6���u���6���u�u�u���6���u���
F (x, y, z) = x̄ȳz̄ + x̄ȳz + x̄yz̄ + x̄yz + xȳz̄ + xȳz + xyz̄

� l�úày3xTw}l�|Rû���W8Q�Q�ì��8OdQ6[d[]^`NVa�[�SV��Np�PQ�SVO_Q�NP��\dSV^�a8QTe��IOdNV� \_W8Q�\dO_Y�\dW�\dS��H��QT[uæ
x y z

g�ö
# # # �
# # � �
# � # �
# � � �
� # # #
� # � #
� � # #
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x y z
�=ö

# # # �
# # � �
# � # �
# � � �
� # # �
� # � �
� � # #
� � � #

x y z
hZö

# # # �
# # � �
# � # #
# � � #
� # # #
� # � #
� � # #
� � � #

x y z
o:ö

# # # �
# # � �
# � # �
# � � �
� # # �
� # � �
� � # �
� � � #

��ô fZn?hPw}¼Tf � ¿N*:ì�Q6OdUu^`[_Q9@9�c� è�� Ø�N���Ü �AÝ æ1M�^�aHe \_WHQD[]Y8�K!�N��L!��8OdNLe8YHUA\B[mQuì��HS�aH[_^`NVa.\dWHSp\�OdQu�8OdQ6[_QuaZ\B[mS ÿ�NLNV�`Q6S�a
�IY8a�UA\_^`NVa

F (x1, x2, x3, x4, x5)
\_W�Sp\RWHSP[%\_WHQv�pS��`Y8Q � ^��3S�a�NVa8�`��^��,\_WHO_Q6QGNVO=��NVOdQGN��(\dW8Qv�pS�Od^`SV�8�`Q6[

x1, x2, x3, x4SVaHe
x5

WHS?�VQ�\dW8Q³�pS��`Y8Q � �
� l�úày3xTw}l�|Rû���W8Q³[]YH�N!�N��L!��8OdN�e�YHUA\�Q�ì��HSVaH[_^�NPa�qG^`���,W�S?�VQ � \dQuOd�ÙqG^�\_W1S��`�O6�\_Q6O_��[�Q6XZYHSV��\_N � b�6�\dQuOd��[�qG^�\_W Û N��
\dW8Q��?SVO_^#S��H��QT[�Q6XZYHS��(\dN � SVaHe

C (5, 10) =
\dQuOd��[�qG^�\_W1Ú�NV�3\_WHQ³�?SVO_^#S��H��QT[�QTXZYHS��(\dN � æ

F (x1, x2, x3, x4, x5) = x1x2x3x4x5

+ x1x2x3x4x̄5 + x1x2x3x̄4x5 + x1x2x̄3x4x5 + x1x̄2x3x4x5 + x̄1x2x3x4x5

+ x1x2x3x̄4x̄5 + x1x2x̄3x4x̄5 + x1x̄2x3x4x̄5 + x̄1x2x3x4x̄5 + x1x2x̄3x̄4x5

+ x1x̄2x3x̄4x5 + x̄1x2x3x̄4x5 + x1x̄2x̄3x4x5 + x̄1x2x̄3x4x5 + x̄1x̄2x3x4x5
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