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%�KDV�WKH�VDPH�YDOXH�LQ�ERWK�RQ�VHW�URZV
± %�UHPDLQV��%�LV�;�

$�KDV�D�GLIIHUHQW�YDOXH�LQ�WKH�WZR�URZV
± $�LV�HOLPLQDWHG��$�LV�<�

7KH�XQLWLQJ�WKHRUHP

q .H\�WRRO�WR�VLPSOLILFDWLRQ��;�<
���;<� �;�<¶�<�� �;���� �;

q (VVHQFH�RI�VLPSOLILFDWLRQ�RI�WZR�OHYHO�ORJLF
½ )LQG�D�SDLU�RI�3R6�PLQWHUPV ZKHUH�RQO\�RQH�YDULDEOH�FKDQJHV�LWV�YDOXH�
½ 0HUJH�WKH�WZR�WHUPV�LQWR�RQH��DQG�HOLPLQDWH�WKH�FKDQJLQJ�YDULDEOH
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%RROHDQ�FXEHV

q Q�LQSXW�YDULDEOHV�Å RQH�QRGH�IRU�HDFK�PLQWHUP�Å Q� QRGHV

q (GJHV�UHSUHVHQW�VLQJOH�YDULDEOH�FKDQJHV�EHWZHHQ�PLQWHUPV

q $�VXE�FXEH�LV�DQ�P�FXEH��ZLWK�P�Q

q $�³IDFH´�RI�D�Q�FXEH�LV�DQ��Q����VXE�FXEH
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21�VHW� �VROLG�QRGHV
2))�VHW� �HPSW\�QRGHV
'&�VHW� �×
G�QRGHV

WZR�IDFHV�RI�VL]H����QRGHV��
FRPELQH�LQWR�D�IDFH�RI�VL]H���OLQH�

$�ORRS�HQFORVLQJ�D�VXE�FXEH�
LQGLFDWHV�WKDW�D�VLQJOH�WHUP�LV�
QHHGHG�WR�³FRYHU´�WKRVH�PLQWHUPV

7KH�ODUJHU�WKH�ORRS��WKH�
IHZHU�OLWHUDOV�LQ�WKH�WHUP

0DSSLQJ�WUXWK�WDEOHV�RQWR�%RROHDQ�FXEHV

q 8QLWLQJ�WKHRUHP�FDQ�EH�DSSOLHG�WR�FRPSOHWH IDFHV�RU�VXE�FXEHV�RI�D�FXEH

q ([DPSOH�
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WKH�RQ�VHW�LV�FRPSOHWHO\�FRYHUHG�E\�
WKH�FRPELQDWLRQ��25��RI�WKH�VXE�FXEHV�
RI�ORZHU�GLPHQVLRQDOLW\�� QRWH�WKDW�³���´
LV�FRYHUHG�WKUHH�WLPHV

7KUHH�YDULDEOH�H[DPSOH

q %LQDU\�IXOO�DGGHU�FDUU\�RXW�ORJLF
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)�$�%�&�� �ΣP���������

$�LV�DVVHUWHG��WUXH��DQG�XQFKDQJHG
%�DQG�&�YDU\

,QWHUSUHWDWLRQ�RI�6XEFXEHV��)DFHV�

q )RU�D���FXEH
½ $�QRGH����FXEH��LV�D���OLWHUDO�WHUP��OLNH�$%¶&¶�
½ $Q�HGJH����FXEH��LV�D���OLWHUDO�WHUP��/LNH�$%¶�
½ $�IDFH����FXEH��LV�D���OLWHUDO�WHUP��/LNH�$�

q ,Q�JHQHUDO
½ DQ�P�VXEFXEH ZLWKLQ�DQ�Q�FXEH��P���Q��\LHOGV�D�WHUP�ZLWK�Q�± P�OLWHUDOV
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.DUQDXJK�PDSV

q )ODW�PDS�RI�%RROHDQ�FXEH
½ &HOOV�LQ�WKH�WDEOH�DUH�DGMDFHQW�LI�WKH\�YDU\�E\���ELW
½ ZUDS±DURXQG�DW�HGJHV
½ KDUG�WR�GUDZ�DQG�YLVXDOL]H�IRU�PRUH�WKDQ���GLPHQVLRQV
½ YLUWXDOO\�LPSRVVLEOH�IRU�PRUH�WKDQ���GLPHQVLRQV

q $OWHUQDWLYH�WR�WUXWK�WDEOHV�WR�KHOS�YLVXDOL]H�DGMDFHQFLHV
½ JXLGH�WR�DSSO\LQJ�WKH�XQLWLQJ�WKHRUHP
½ RQ�VHW�HOHPHQWV�ZLWK�RQO\�RQH�YDULDEOH�FKDQJLQJ�YDOXH�DUH�DGMDFHQW�
XQOLNH�WKH�VLWXDWLRQ�LQ�D�OLQHDU�WUXWK�WDEOH
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.DUQDXJK�PDSV��FRQW·G�

q 1XPEHULQJ�VFKHPH�EDVHG�RQ�*UD\±FRGH
½ H�J�����������������
½ RQO\�D�VLQJOH�ELW�FKDQJHV�LQ�FRGH�IRU�DGMDFHQW�PDS�FHOOV�LQFOXGLQJ�
ZUDSDURXQG
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$GMDFHQFLHV�LQ�.DUQDXJK�PDSV

q :UDS�IURP�ILUVW�WR�ODVW�FROXPQ

q :UDS�WRS�URZ�WR�ERWWRP�URZ

��� ���

��� ���

��� ���

��� ���&

%

$

$

% &

���

���

���

���

���

���

���
���



CSE 370 - Fall 1999 - Introduction - 9

REWDLQ�WKH
FRPSOHPHQW
RI�WKH�IXQFWLRQ�
E\�FRYHULQJ��V
ZLWK�VXE�FXEHV

.DUQDXJK�PDS�H[DPSOHV

q )� 

q &RXW  

q I�$�%�&�� �ΣP����������
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F(A,B,C) = Σm(0,4,5,7)

F’(A,B,C) = Σ m(1,2,3,6)

F' simply replace cover the 0’s instead of the 1’s

G(A,B,C) = 

0RUH�.DUQDXJK�PDS�H[DPSOHV

� �

� �

� �

� �&

%

$

� �

� �

� �

� �&

%

$

� �

� �

� �

� �&

%

$

A

= AC + B’C’

= BC’ + A’C
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& ��%¶'¶

find the smallest number of the largest possible
sub-cubes to cover the ON-set

(fewer terms with fewer inputs per term)

.DUQDXJK�PDS����YDULDEOH�H[DPSOH

q )�$�%�&�'�� �ΣP���������������������������
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��%¶&¶'

.DUQDXJK�PDSV��GRQ·W�FDUHV

q I�$�%�&�'�� �Σ P��������������G���������
½ ZLWKRXW�GRQ
W�FDUHV��GRQ¶W�FDUHV�EHFRPH���
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.DUQDXJK�PDSV��GRQ·W�FDUHV��FRQW·G�

q I�$�%�&�'�� �Σ P��������������G���������
½ I� $
'���%
&
' ZLWKRXW�GRQ
W�FDUHV

½ I� ZLWK�GRQ
W�FDUHV
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PRUH�DGYDQWDJHRXV
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ZH
OO�QHHG�D���YDULDEOH�.DUQDXJK�PDS�
IRU�HDFK�RI�WKH���RXWSXW�IXQFWLRQV

'HVLJQ�H[DPSOH��WZR�ELW�FRPSDUDWRU

EORFN�GLDJUDP

/7
(4
*7

$�%���&�'
$�%� �&�'
$�%�!�&�'

$
%
&
'

1�

1�

$ % & ' /7 (4 *7
� � � � � � �

� � � � �
� � � � �
� � � � �

� � � � � � �
� � � � �
� � � � �
� � � � �

� � � � � � �
� � � � �
� � � � �
� � � � �

� � � � � � �
� � � � �
� � � � �
� � � � �

DQG
WUXWK�WDEOH



CSE 370 - Fall 1999 - Introduction - 15

$
�%
�'�����$
�&�����%
�&�'

%�&
�'
�����$�&
�����$�%�'


/7  

(4  

*7  

.�PDS�IRU�(4.�PDS�IRU�/7 .�PDS�IRU�*7
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WZR�DOWHUQDWLYH
LPSOHPHQWDWLRQV�RI�(4
ZLWK�DQG�ZLWKRXW�;125

;125�LV�LPSOHPHQWHG�ZLWK�
DW�OHDVW���VLPSOH�JDWHV

$ % & '

(4

(4

'HVLJQ�H[DPSOH��WZR�ELW�FRPSDUDWRU��FRQW·G�
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DQG
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'HILQLWLRQ�RI�WHUPV�IRU�WZR�OHYHO�
VLPSOLILFDWLRQ

q ,PSOLFDQW
½ $�VXEVHW�RI�WKH�RQ�VHW�WKDW�FRPELQH�WR�IRUP�D�FXEH

q 3ULPH LPSOLFDQW
½ LPSOLFDQW WKDW�FDQ
W�EH�FRPELQHG�ZLWK�DQRWKHU�WR�IRUP�D�ODUJHU VXEFXEH

q (VVHQWLDO�SULPH LPSOLFDQW
½ SULPH LPSOLFDQW LV�HVVHQWLDO�LI�LW�DORQH�FRYHUV�DQ�HOHPHQW�RI�WKH�21�VHW
½ ZLOO�SDUWLFLSDWH�LQ�$//�SRVVLEOH�FRYHUV�RI�WKH�21�VHW
½ '&�VHW�XVHG�WR�IRUP�SULPH LPSOLFDQWV EXW�QRW�WR�PDNH�LPSOLFDQW HVVHQWLDO

q 2EMHFWLYH�
½ JURZ LPSOLFDQW LQWR�SULPH LPSOLFDQWV
�PLQLPL]H�OLWHUDOV�SHU�WHUP�

½ FRYHU�WKH�21�VHW�ZLWK�DV�IHZ�SULPH LPSOLFDQWV DV�SRVVLEOH
�PLQLPL]H�QXPEHU�RI�SURGXFW�WHUPV�
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1. Find all Primes     2. Find Essentials      3. Find a Cover
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&RPELQDWLRQDO�ORJLF�VXPPDU\

q /RJLF�IXQFWLRQV��WUXWK�WDEOHV��DQG�VZLWFKHV
½ 127��$1'��25��1$1'��125��;25���������PLQLPDO�VHW

q $[LRPV�DQG�WKHRUHPV�RI�%RROHDQ�DOJHEUD
½ SURRIV�DQG�VLPSOLILFDWLRQ

q *DWH�ORJLF
½ QHWZRUNV�RI�%RROHDQ�IXQFWLRQV�DQG�WKHLU�WLPH�EHKDYLRU

q &DQRQLFDO�IRUPV
½ WZR�OHYHO�DQG�LQFRPSOHWHO\�VSHFLILHG�IXQFWLRQV

q 6LPSOLILFDWLRQ
½ WZR�OHYHO�VLPSOLILFDWLRQ

q /DWHU
½ PXOWL�OHYHO�ORJLF
½ GHVLJQ�FDVH�VWXGLHV
½ WLPH�EHKDYLRU
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EORFN�GLDJUDP
DQG

WUXWK�WDEOH

��YDULDEOH�.�PDS
IRU�HDFK�RI�WKH��
RXWSXW�IXQFWLRQV
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K-map for P8 K-map for P4

K-map for P2 K-map for P1
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%� P8 = A2A1B2B1

P4 = A2B2B1’
+ A2A1’B2

P2 = A2’A1B2
+ A1B2B1’
+ A2B2’B1
+ A2A1’B1

P1 = A1B1


