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ëMVµ]Rk<XYud{R_bni_wqwZiu#TWnQjv�f]sjva=Zi[^jvVfc=k#�Ãuv_wV�� mRVRuvc<Z\_bVRk!_Wryn\Zic<jva�TWn\k|k<jvjv[ j#Tek<Z\jza|rt_ba{fmR[�TWVRkxc=_1n\joTea=V�c<{`TeV�hRZik�� mRVRuvc<Z\_bVRkA_erHniZ\c<jva�TWnik#�

96: 96:M9 î<ÏÐÑÐÉ�QG�ósòúï<?*GQö
� ~6_f_wnij#TWV	rtmRVRuzc=Zi_wV@ZikykdTeZih¶c<_Ul`j^ZiVµ³wÄiæ%�vâf¬ À »tÄ.�#ª�¬R¨b¯vÁ�«W©��z¨w¯vÁ�Ò'ÓÕÔ�åaÖ!ZºrAZicu#TWVµl`j	�Aa=Zic<c=jvV�TWk�Tð³wÄiæ%�vâf¬ À »tÄ¿¨w¬@_Wr�c=jva<[!ko� Þ _w[^j�jv�RTe[!]pn\jzk|Z\Vµì�^'�ÙTWa=jwÆ�¶ÈJ� � � � ±Ç� � � ç � ¢ TWVRh¶�¶ÈJ� � � ç ± � � � ç ±�� � � � � ç � � ì�^'�ðjv�f]Ra=jvk<k=Zi_wVZikQu#TWnin\jzhøT/¥b�Mc=jva<[�ìÕ^,��jv�f]Ra=jvk<k=Zi_wV	Zºr*Z\c�Zik'T1hRZik�� mRVRuvc<Z\_bVU_er×¥�c<jva=[^k#½sZicQZikAZiVc={pjQuvn}Tek<kØ¥Y� ì�^'�	Zºrgc={Rj,k<Z��zjQ_erFZic<k6n}Tea<qwjvk<c*c=jza=[�ZikÉ¥g�F�A{pjQjv�RTe[^]Rnijvk6TWl`_e�bj'Tea<jûo�Mc=jza=[ TeVRhKýo�Mc=jva<[ jv�f]Ra=jvk<k=Zi_wVpk#�*a<jvk=]sjvuvc<Zi�wjvniXf�ß~x_wc<{¶jv�f]Ra<jvk=k<Zi_wVRk!TWa=j|ZiV@c={Rjuvn}Tek<kQýo�=ì�^'�x�

Ù*Teud{Kc=jza=[�Z\VKTßì�^,�Çjv�f]Ra=jvk<k=Zi_wVÿrt_wa|T�r�mRVRuvc<Z\_bV¶Zik1u#TeninijvhéTWV�Ä}ÁÃÂ`©iÄ À «w¬R»lsjvu#Tempk=j@Zic¶·<Z\[^]RniZijvk=¸Uc<{Rj)rtmRVRuvc<Zi_wVÝ�¿Z¹r1c={Rj	c=jva<[ {`Tek��wTWn\mpj²�b�Ak=_�hR_fjvk�c={Rj
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ÑRÓ�ÑpÓµÊ*ÖgÌ,ÜRÜRÏ*Ü	ÕAØ@Ô,Õ,Õ¾ÖOÏHÌQ×�Ø�ÚF×1ÊAÎHÛvÕx×'Ü ûp�
rtmRVpuvc=Zi_wVs�v�yëMV	qwjzVRjva�TWnM�FT^c=jva<[ß�ÂÚ#�gZikyTeVUZi[!]pn\Ziu#TWVfcA_er¾T8rtmRVpuvc=Zi_wVO���O�OZ¹rA�@{`TWk�wTenimRj,�A�A{RjzVRjv�wjza Ú-hR_fjvko� � c<jva=[	��Ú#�wZik6TÃÂg¯vÄ}Á1ª'Ä¿ÁAÂs©\Ä À «w¬p»R_erF�^Zºr�c<{RjQc<jva=[	��Ú�Ût�rt_ba=[!jzh|lYX1c�T¤�fZ\Vpq�TeVfX1n\Zic<jva�TWn`_bmRc6_Wr-TeV|Zi[!]pn\Ziu#TWVfcKÚ*ZikxVR_yni_wVRqbjvaATeV|Zi[!]RniZiu#TWVYc_er��O�ü�¿�A{Rj	Z\[^]RniZiu#TeVfcyu#TWVRVR_bc!lsj�·<hRZi�YZihRjzhR¸@lfXéTeVfXKc=jza=[ TeVphµa=jv[�TeZiVéTWVZi[!]RniZiu#TWVYco���

�A{fmRk#�pl`_bc={��s� �pçyTeVRh �g� �pç4TWa=j,]Ra<Z\[^jAZi[!]RniZiu#TeVfc<k-_Wr3�^È��s� �pç3± ��� �Rç*±�s�v�g� �pçw�flRmRc,�`�v��� �pç,Z\kAVp_wc#�
�A{Rj1a=jvn}Tec<Zi_wVRk<{RZi]Ul`jzcM�6jvjzVßZi[!]pn\Ziu#TWVfc=kATeVRhU]pa=Zi[!j,Zi[!]RniZiu#TWVYc<k6uoTeVUlsj�qbjv_e�[!jzc=a=Ziu#TWnin\X|ZininimRk=c<a�TWc=jvh�mRk<Z\Vpq!c={pjyuvmRlsj�a<jv]Ra<jvk=jvVfcdTec=Zi_bVUrt_baQ~x_f_wnij#TeV^rtmpVRuvc=Zi_bVRk#�

\x_wVpk=ZihRjvao�Rr�_waAjv�RTe[^]Rnijw�fc={pj,rtmRVRuzc=Zi_wVß��ÈÒ�s� �pç6± ��� �Rçx±é�s�v��� �pçY�x÷@j,Zin\nimRk �c=adTec<j�ZicAZiVß�OZiq`�AûR��ýR�Ü^Q_wc<jyc={sTecQjoTeud{U_erxc={Rjyc<{Ra=jzj|]Rn}TeVRjvk�ZiV�c<{Rj/Å`qwmRa<jU·=uzmRc=k_+�*¸!T1qba=_wmp]!_er*�bjva=c<Z\uzjvkQ{`To�fZiVRq1�wTenimRj1�w�flRmRc�VR_wVpj'uzmRc=k�_+�²TWVYX|�bjva=c<Ziuvjvk,{`To�b�ZiVRq1�wTenimRjQ¤R�H�A{pjvk=j,]Rn}TeVpjvk¾TWa=j,]RZiuvc<_wa=Z}TWn`hRjz�YZiuvjzkQmRk<jvh�c=_1Z\k<_wn}Tec<jQuvjza=c�TWZiV!ni_e�6jzahRZi[!jzVRk=Zi_wVsTen�æ âf®'�v« À ªzæ|_eryc={Rj)uvmRlsjw�Ò�A�x_@_eryc={Rjz[ Z\k<_wn}Tec<j�_wVRjd�MhRZi[!jzVRk=Zi_wVsTenªd³#bªvæv�sTeVRh�c={pjyc={RZia<h�Zik<_wn}Tec<jvkQT��vjva<_e�MhRZi[!jvVRk<Zi_wV`TWn[�oª#¯z»tªAÝw� Ù*Teud{�qwa<_wmR]�_Wr3�bjvaM�c=Ziuvjzk'_bVßT1k=mplfr£Teuzj�uv_ba=a<jvk=]s_wVRhpkyc=_^_wVRjy_Wr*c={Rj1Zi[!]RniZiu#TeVfc<k*_er6c<{Rj,rtmpVRuvc=Zi_bVF�g�F�TeVph@c={fmRk1j#Teud{¶Zi[^]RniZ\uoTeVfcQuv_ba=a<jvk=]s_wVRhpk!c=_	T�k=mRlúr£Teuvj^_erQk<_w[!j|hpZ\[^jvVRk<Z\_bVF� �
¥b�MhRZi[!jvVpk=Zi_wV`TWn`k<mRlfr£TWuvjyuv_ba=a<jvk=]s_wVRhpkyc=_!TWV¶�t¢/ÞQ¥R�£�£k<Z��zjyZi[!]RniZiu#TeVfc*c<jva=[	�x�A{RjrtmRVpuvc=Zi_wV)Z\k,�Aa<Z\c<c=jvV@Tek�c={Rj1hRZik�� mRVRuvc<Z\_bVU_erxc={Rj1Zi[!]RniZiu#TeVfc<k	ßµuv_wa<a=jvk<]`_bVRhRZiVRq|c<_c={pj�mpVRZi_wV¶_Wr4TWn\nxc={pj��bjva=c<Ziuvjvk!uzmRc|_+�µlfX¶Teninx_er'c<{Rj�]Rn}TeVRjzk#�áà,jv_w[^jvc=a<Ziu#TeniniXY�TeV^Zi[!]RniZiu#TeVfcHZikA]Ra=Zi[^jAZ¹r*TeVRh�_bVRniX|Z¹rFZic<kAuv_wa<a=jvk<]`_bVRhRZiVRq!k<mRlfr£TWuvj,Zik6c<{Rjyn}Tea<qwjvk<chRZi[!jzVRk=Zi_wVsTenFk<mRlfr£TWuvj!c<{`Tec,ZiVRuvnimRhpjvk�TeninH_erAZic=ky�bjva=c<Ziuvjvk|TeVRh	VR_�_wc<{Rjva1�wjva<c=Ziuvjvk{`To�fZiVRq	�wTenimRj�¤p�Q^�_wc<j�c<{`Tec1c={pjUc=jva<[ �s�v��� �pç�Zik|VR_bc!TU]pa=Zi[!j|Zi[!]pn\Ziu#TWVfcy_er�O�ß�¿ëMV@c={RZik,u#Tek<jw�H�xj|hR_wVFí c,jv�bjvV¶{`To�bj�c<_�Z\VpuvnimRhRj|c={pZ\k/c=jva<[ ZiV	c={Rj1r�mRVRuvc<Z\_bVlsjvu#Tempk=jyc<{Rj,�wjva<c=jv��uvmRcA_¤�ßlfX|c={Rj,]Rn}TWVRjQuv_ba=a<jvk=]s_wVRhpZ\Vpq!c=_|� � � � � ç ZikATenia=joTehRXuvmRc�_+�ßlfX^c={Rjy]pn´TWVRj,uv_wa<a=jvk<]`_bVRhRZiVRq^c=_!� � � ç � �1�A{pjy_wc<{RjvaQcM�x_|Zi[!]RniZiu#TWVYc<k6Tea<j]Ra<Z\[^j|l`jzu#TemRk<j�c={RjvZia1uv_wa<a=jvk<]`_bVRhRZiVRq@k<mRlfr£TWuvjvk|u#TWVRVR_wc1lsj!jv�f]`TWVRhRjvh��AZ\c<{R_wmpcZiVRuvnimRhRZiVRq1�wjza=c=ZiuvjzkQ{`To�fZiVRq1�wTenimRj'¤p�

^Q_bc=j|c={sTec�TWn\nH~x_f_wnij#TeV	r�mRVRuvc<Z\_bVRkyu#TWV@l`j|a<jv]Ra<jvk=jvVfc<jvhKZ\V@ì�^'�âßµc=a<Z\�fZ}TeniniXlfXyhRZik�� mRVRuvc<Z\_bVRkH_ergc=jva<[!kH_ersk=Z��vjQ¢|�A{pjva=j�j#Teud{1c=jva<[ uz_wa=a<jvk=]s_wVphRk6c<_,_wVRjA_Wr`c={Rj�wjza=c=ZiuvjzkQ�A{R_bk=j,�wTenimRj�Z\k,�w�O÷µ{Rjza=j#TWkQc={pjva=j�TWa=j,û � � rtmpVRuvc=Zi_bVRk6_Wr3¢�hpZ\[^jvVRk<Z\_bVRkZiV!ì�^'���}k=ZiVRuzj'TeVfX1~6_f_bn\joTeV1rtmRVpuvc=Zi_wV1u#TWV!lsjQ�Aa=Zic<c=jvV|ZiV!ì�^'�H�v�bc={pjva=j,Tea=j��dmRk<c
û�ãä� ¡æå�� rtmRVRuzc=Zi_wVRkAZiV]¥b�=ì�^'�x�
� ninx~6_f_wnij#TWV@rtmpVRuvc=Zi_bVRk�uoTeVµTenik=_)l`j�a=jz]Ra=jvk<jvVfc=jvhðZ\VKì�^'�ÇZiV¶�A{RZiud{@j#TWu�{c=jza=[JZ\kQT/]Ra<Z\[^jQZi[!]pn\Ziu#TWVfc#�elRmpcAc={`TWcAa=jv]Ra<jvk=jzVYcdTec<Z\_bVUZikAVR_wcAmpVRZ��Ympjw�RTekAk<{R_e�AVZiV��OZiq`�*ûp� �s�
ë�rQ�6j^u#TeV�jv�f]Ra=jzk=k!T^rtmpVRuvc=Zi_bV@Z\V¶ì�^,�ðrt_wa<[ß�g�xj!u#TWV@mRk=j�c<{Rj À ¨w¬úæ ªo¬fævâbæ[!jzc={R_fh1c=_�Å`VRh!TWV|jv�f]Ra=jvk<k=Zi_wV8rt_waHc<{RjxrtmRVRuzc=Zi_wV|ZiV1�A{RZiu�{|joTeud{|c=jva<[ÙZ\kxTQ]pa=Zi[!jZi[!]RniZiu#TWVYco�s�A{Rjyuv_bVRk=jvVpk=mRk,[!jzc={R_fh!a<jvniZijvkA_wV�cM�x_�a<jvk=mRnic<k#Æ z e[»E´~µg%e ¸ `G´�f	e º%¾ h bb%e	f º h c { ÁOh º%¾c { eKd)e	b%f	g.h i)h {)½

º%¾ e[ç ¹ h { e'¼è f�é8` ¹ b%|9e	µ»[e º.¾ c)dh { b º e�´9d �

ê \x_wVRk<jvVRk=mpk#Æ
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ûwû ÊHËQÌ,ÍAÎ*Ï*ÐÒÑRÓ�Ô,Õ'ÕAÖOÏHÌQ×ÙØQÚO×�ÊAÎHÛvÕx×'Ü

x2

x1

x3

1, 0, 0

1, 0, 1

1, 1, 1

0, 0, 1

f = x2x3 + x1x3 + x2x1x3

   = x2x3 + x1x3

x2x3 and  x1x3 are prime implicants

�OZiqwmRa<j4ûp��ýRÆ � �RmRVpuvc=Zi_wV�TeVRh�Zic=kAëM[^]RniZiu#TeVfc=k

�Â�F°o�b�-± �Â�F°#�e�AÈÇ�Â�F°#�b�-± �8�O°#�e�*±K�b�6°o�e�
�A{Rjva=jQ� � TeVph � � TWa=jxc=jva<[!kHk=mRud{1c={`TWcHVR_,n\Zic<jva�TWnYTe]p]`j#TWa=ZiVRq,ZiV�� � Te]p]`j#TWa=kuv_w[^]Rnijv[!jvVfc<jvhyZiV � � �H� � °t� � Zik*u#TWnin\jzh�c<{Rj À ¨w¬fævªo¬fævâwæH_erF� � °t� � TWVRh � � °t� � �
ZAj#TWhRjva=k4r£Te[^Z\niZ}Teax�AZic={@c<{RjU¯=ªzæv¨e©\âf»�Ä}¨w¬^a=mpn\j|_Wr¾ZiVfr�jva=jvVpuvj!�AZininHVR_wc<j|c={`TWcuv_wVRk<jvVRk<mRk,Z\kxc={pjyhRm`TWng_er-a<jvk=_bnimRc=Zi_wVO�
ÙH�RTe[!]pn\jzk#Æ|�g�1Zikyc={Rj�uv_bVRk=jzVRk=mRk^_er'�����s�!TeVphé��� �`�b�U�A{pj�c<jva=[^k ��� �s�TeVRh|�g� �s�*{`To�bjAVR_,uv_wVpk=jvVRk<mRkAk=ZiVRuzjAj#Teud{|c=jza=[Ù{`TekC[!_wa<j*c={sTeV|_wVpjAn\Zic<jva�TWnTe]R]sj#Tea<ZiVRq�uz_w[!]pn\jz[!jvVfc=jzh!ZiV!c<{Rjy_wc<{Rjvao�

ê Þ mRlRk<mR[!]Rc<Zi_wVFÆ
�8�g°o�b�-±K�b�6È��b�
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ÑRÓ�ÑpÓµÊ*ÖgÌ,ÜRÜRÏ*Ü	ÕAØ@Ô,Õ,Õ¾ÖOÏHÌQ×�Ø�ÚF×1ÊAÎHÛvÕx×'Ü ûbý

x2

x1

x3

1, 0, 0

1, 0, 1

1, 1, 1

0, 0, 1

f = x2x3 + x1x3 + x1x2

   = x1x2 + x1x3

All of the terms are prime implicants, but there
is not a unique representation

�FZiqbmRa=jyûR� �sÆK^�_wVf�M�QVRZ��fmRjvVpjvk=k�_eräZÃjv]Ra<jvk=jvVfcdTec=Zi_bVUlfX�ëHa=Zi[!j�ëM[!]RniZiu#TWVYc<k

�A{Rjva=j1�b�QZik¾T1c<jva=[	�F÷@j,k�ToX^c={`TWcQ�b�,æ âf®zævâYÁ1ªzæÃ�Â�F°v�b�e�
ÙH�RTe[!]pn\jbÆ �g� �Â¢��OÌ�k=mRlpk=mR[^jvk �g� �Â¢ �s�v�¡Ì

�A{Rjyuv_bVRk=jzVRk=mRk,[^jvc={R_fh^rt_baxÅ`VRhRZiVRq!T1k<jvcQ_Wr3]pa=Zi[!j�Z\[^]RniZiu#TeVfc=kCrt_baQT/rtmRVRud�c=Zi_bVF�Y�O�RZic<jva�TWc=jvkAc<{RjArt_bnin\_e�AZiVRq,_b]`jvadTec<Z\_bVRkx_wV!c<{RjQc<jva=[^k6_Wr-T�ì�^,�	jv�f]Ra=jvk<k=Zi_wVrt_baQ��mRVfc=ZingVR_|[^_wa=j�k=mRud{�_w]sjvadTec=Zi_bVRkAu#TeV)l`jyTe]p]RniZ\jzhFÆ
�b�xZ\VpZ\c<Z}TeniZ��vj6c<{Rj,]Ra=_fuvjzk=kA�AZic={^c={Rj�k=jvco�8ì!�b_erHc=jva<[!k*ZiV!c<{Rj'ì�^,�	jv�f]Ra=jvk<k=Zi_wV_er3�O�
ûp�xuv_w[^]RmRc=j,c<{Rj,uv_wVRk<jvVRk<mRky_er*T1]`TeZiaA_Wr3c<jva=[^kAZiV�ì�TWVRhUTehRh�c={pjya=jvk<mRnicQc<_
ì!�

ýp�xjvniZ\[^ZiV`Tec<jQTeVfX|c=jva<[!kAZiV�ìÙc<{`TecQTWa=j,k=mRlpk=mR[^jvh�lYX^_wc<{RjvaAc=jza=[!kAZiV1ì!�
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û+� ÊHËQÌ,ÍAÎ*Ï*ÐÒÑRÓ�Ô,Õ'ÕAÖOÏHÌQ×ÙØQÚO×�ÊAÎHÛvÕx×'Ü
÷µ{RjzV!c={pZ\kC]Ra=_fuvjvk<kA{`Tenic<k#�fc={pjQc=jza=[!kCa=jv[�TeZiVRZiVRqQZiV3ìÙTea=j,TeninR]Ra<Zi[!jxZ\[^]RniZiu#TeVfc=k_er*�F�

ÙH�RTe[^]RnijwÆaígjvc*��È ��� �s�w± ��� �s�#�pçY± ��� �s� �pç �Â¢e�¡Ìe�O÷@j*k<{R_e�éTÃhRjva=Zi�wTWc=Zi_wV_erAT|k=jzc'_Wr6]Ra<Z\[^j,Z\[^]RniZiu#TeVfc=kxZiVUc={pj À ¨w¬fævªo¬fævâwæ!»�¯=ªdªA_Wr¾�OZiq`�Qûp� 
p�Q�A{pjyuvZia=uvnijvhVfmR[|lsjva=k6TWh��d_bZ\VpZ\VpqQc={pjQc=jza=[!kCZ\VphRZiu#Tec<jAc={Rj�_wa=hpjva6ZiV|�A{RZiud{|c={pjQuv_bVRk=jvVpk=mRkQTWVRhk=mplRk=mR[^]Rc=Zi_bVy_w]sjva�TWc=Zi_wVpk*�6jza=jA]sjvaMrt_ba=[^jvhF� Þ {`Tehpjvh|l`_e�fjvkCk=mRa<a=_wmpVRhRZiVRqyT,c=jza=[ZiVRhRZiu#TWc=j,c={`TWcQZicx�¾TWkQk=mplRk=mR[^jvhF�C�A{Rj,Å`V`TWnsrt_wa<[ü_Wr-c<{Rj,rtmRVpuvc=Zi_wV�ZiV��A{RZiud{øTWninc=jza=[!kxTea=j�]Ra=Zi[^jAZ\[^]RniZiu#TeVfc=kOZik#ÆH��È �g�v�`�g± �����RçF± ��� �Â¢#�¡ÌW�HëMc=kxc=jva<[!k6TWa=j'TWnin_erHc={Rj/VR_wVf�Mk=mplRk=mR[^jvh!c<jva=[^kAZiV!c={pjyuv_wVpk=jvVRk<mRk,c=a<jvjw�

 x1x2 x1x2x3 x1x2x3x4x5

 x1x3

x1x2x4x5

x1x4x5

f =  x1x2 + + x1x3 x1x4x5

1

2

6

4

5

3

�OZiqwmRa<j4ûp�G
RÆ � \x_wVRk<jvVRk=mpkQ�Ha=jvj

96: 96:qî �ïÏðÐÑÐÉ�QGQósòRï<?*GQö
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