
Extending the concept of left-
sided and right-sided 
sequences/signals



First we recall some example 
already seen…



First recalling:

It could be considered:  
right-sided (and it is finite-length)



First recalling:

It could be considered:  
left-sided (and it is finite-length)



First recalling:

it is a  right-sided (and it has an infinite-length)



First recalling:

it is a  left-sided (and it has an infinite-length)



Both-sided or Two-sided, for sure (100%):



and the ZT exists only in one case, and with 
“donut” ROC:



Now we can “mix”/combine some 
previous cases…



FIRST “MIX” EXAMPLE



<latexit sha1_base64="lChvC2dp/3f183VmnCypsejlSww=">AAAB/HicbVDLSsNAFJ34rPUV7dLNYBEqQkhKfWyEohuXFewD0lgm00k7dDIJMxMxhPorblwo4tYPceffOG2z0NYDFw7n3Mu99/gxo1LZ9rextLyyurZe2Chubm3v7Jp7+y0ZJQKTJo5YJDo+koRRTpqKKkY6sSAo9Blp+6Prid9+IELSiN+pNCZeiAacBhQjpaWeWXp0uXdZsa3a8T2HictPql7PLNuWPQVcJE5OyiBHo2d+dfsRTkLCFWZIStexY+VlSCiKGRkXu4kkMcIjNCCuphyFRHrZ9PgxPNJKHwaR0MUVnKq/JzIUSpmGvu4MkRrKeW8i/ue5iQouvIzyOFGE49miIGFQRXCSBOxTQbBiqSYIC6pvhXiIBMJK51XUITjzLy+SVtVyzqzT21q5fpXHUQAH4BBUgAPOQR3cgAZoAgxS8AxewZvxZLwY78bHrHXJyGdK4A+Mzx8DWJMV</latexit>

x[n] = (0.4)nu[n+ 2]

<latexit sha1_base64="fw58XwPreXBOZctAScInYYx88uQ=">AAACAXicdVDLSsNAFJ34rPFVdSO4GSyFihCSGFtdCKIblwr2AWksk+lUByeTMDMRS6gbf8WNC0Xc+hfu/BsnbQUVPXDhcM693HtPmDAqlW1/GBOTU9Mzs4U5c35hcWm5uLLakHEqMKnjmMWiFSJJGOWkrqhipJUIgqKQkWZ4fZz7zRsiJI35ueonJIjQJac9ipHSUqe4Xr71eXBQsS1v64LD1OfbbmBaltUplmxrf6/qelVoW7Zdc1wnJ27N2/Ggo5UcJTDGaaf43u7GOI0IV5ghKX3HTlSQIaEoZmRgtlNJEoSv0SXxNeUoIjLIhh8MYFkrXdiLhS6u4FD9PpGhSMp+FOrOCKkr+dvLxb88P1W9vSCjPEkV4Xi0qJcyqGKYxwG7VBCsWF8ThAXVt0J8hQTCSodm6hC+PoX/k4ZrOVVr98wrHR6N4yiADbAJKsABNXAITsApqAMM7sADeALPxr3xaLwYr6PWCWM8swZ+wHj7BFBDlEI=</latexit>...
<latexit sha1_base64="x3Ea39RMBAfdQscysuL//n9Z0x8=">AAACAHicbVDLSsNAFJ3UV42vqAsXbgZLoSKWpNTXQii4cVnBPiCNZTKd2KGTSZiZiCV046+4caGIWz/DnX/jtM1CWw9cOJxzL/fe48eMSmXb30ZuYXFpeSW/aq6tb2xuWds7TRklApMGjlgk2j6ShFFOGooqRtqxICj0GWn5g6ux33ogQtKI36phTLwQ3XMaUIyUlrrWXvHR5d5lyS5XD+84TFx+VPHMY6drFeyyPQGcJ05GCiBDvWt9dXoRTkLCFWZIStexY+WlSCiKGRmZnUSSGOEBuieuphyFRHrp5IERLGqlB4NI6OIKTtTfEykKpRyGvu4MkerLWW8s/ue5iQrOvZTyOFGE4+miIGFQRXCcBuxRQbBiQ00QFlTfCnEfCYSVzszUITizL8+TZqXsnJZPbqqF2kUWRx7sgwNQAg44AzVwDeqgATAYgWfwCt6MJ+PFeDc+pq05I5vZBX9gfP4Af2OTwQ==</latexit>

�1
<latexit sha1_base64="PvslleOnnHqvZeXqCwiXD5AAVkA=">AAACAHicbVDLSsNAFJ3UV42vqAsXbgZLoSKWpNTXQii4cVnBPiCNZTKd2KGTSZiZiCV046+4caGIWz/DnX/jtM1CWw9cOJxzL/fe48eMSmXb30ZuYXFpeSW/aq6tb2xuWds7TRklApMGjlgk2j6ShFFOGooqRtqxICj0GWn5g6ux33ogQtKI36phTLwQ3XMaUIyUlrrWXvHR5d5lyS5XD+84TFx+VPHM40rXKthlewI4T5yMFECGetf66vQinISEK8yQlK5jx8pLkVAUMzIyO4kkMcIDdE9cTTkKifTSyQMjWNRKDwaR0MUVnKi/J1IUSjkMfd0ZItWXs95Y/M9zExWceynlcaIIx9NFQcKgiuA4DdijgmDFhpogLKi+FeI+EggrnZmpQ3BmX54nzUrZOS2f3FQLtYssjjzYBwegBBxwBmrgGtRBA2AwAs/gFbwZT8aL8W58TFtzRjazC/7A+PwBgOeTwg==</latexit>

�2
<latexit sha1_base64="pi9CEmEegnAdDgZ5ufqso8O5P4c=">AAAB/3icbVDLSsNAFJ3UV42vqODGzWApVISSlPpaCAU3LivYB6SxTKaTduhkEmYmYold+CtuXCji1t9w5984bbPQ6oELh3Pu5d57/JhRqWz7y8gtLC4tr+RXzbX1jc0ta3unKaNEYNLAEYtE20eSMMpJQ1HFSDsWBIU+Iy1/eDnxW3dESBrxGzWKiReiPqcBxUhpqWvtFe9d7l2U7HL18JbDxOVHFc90ulbBLttTwL/EyUgBZKh3rc9OL8JJSLjCDEnpOnasvBQJRTEjY7OTSBIjPER94mrKUUikl07vH8OiVnowiIQuruBU/TmRolDKUejrzhCpgZz3JuJ/npuo4MxLKY8TRTieLQoSBlUEJ2HAHhUEKzbSBGFB9a0QD5BAWOnITB2CM//yX9KslJ2T8vF1tVA7z+LIg31wAErAAaegBq5AHTQABg/gCbyAV+PReDbejPdZa87IZnbBLxgf3xAEk4o=</latexit>

1
<latexit sha1_base64="QPSwUa402PgdowSbiTAcS+Usd3w=">AAAB/3icbVDLSsNAFJ3UV42vqODGzWApVISSlPpaCAU3LivYB6SxTKaTduhkEmYmYold+CtuXCji1t9w5984bbPQ6oELh3Pu5d57/JhRqWz7y8gtLC4tr+RXzbX1jc0ta3unKaNEYNLAEYtE20eSMMpJQ1HFSDsWBIU+Iy1/eDnxW3dESBrxGzWKiReiPqcBxUhpqWvtFe9d7l2U7HL18JbDxOVHFc+sdK2CXbangH+Jk5ECyFDvWp+dXoSTkHCFGZLSdexYeSkSimJGxmYnkSRGeIj6xNWUo5BIL53eP4ZFrfRgEAldXMGp+nMiRaGUo9DXnSFSAznvTcT/PDdRwZmXUh4ninA8WxQkDKoITsKAPSoIVmykCcKC6lshHiCBsNKRmToEZ/7lv6RZKTsn5ePraqF2nsWRB/vgAJSAA05BDVyBOmgADB7AE3gBr8aj8Wy8Ge+z1pyRzeyCXzA+vgERiJOL</latexit>

2
<latexit sha1_base64="o3nOZAqCmzf01dW7vKnLg4UgfjA=">AAAB/3icbVDLSsNAFJ3UV42vqODGzWApVISS1PpaCAU3LivYB6SxTKbTduhkEmYmYold+CtuXCji1t9w5984bbPQ1gMXDufcy733+BGjUtn2t5FZWFxaXsmummvrG5tb1vZOXYaxwKSGQxaKpo8kYZSTmqKKkWYkCAp8Rhr+4GrsN+6JkDTkt2oYES9APU67FCOlpba1l39wuXdZsIvlwzsOY5cflTzzuG3l7KI9AZwnTkpyIEW1bX21OiGOA8IVZkhK17Ej5SVIKIoZGZmtWJII4QHqEVdTjgIivWRy/wjmtdKB3VDo4gpO1N8TCQqkHAa+7gyQ6stZbyz+57mx6p57CeVRrAjH00XdmEEVwnEYsEMFwYoNNUFYUH0rxH0kEFY6MlOH4My+PE/qpaJzWjy5KecqF2kcWbAPDkABOOAMVMA1qIIawOARPINX8GY8GS/Gu/Exbc0Y6cwu+APj8wcTDJOM</latexit>

3
<latexit sha1_base64="HAu5gbkcBYCuhSuDtbMvCioiQpE=">AAAB/3icbVDLSsNAFJ3UV42vqODGzWApVISSlPpaCAU3LivYB6SxTKaTduhkEmYmYold+CtuXCji1t9w5984bbPQ6oELh3Pu5d57/JhRqWz7y8gtLC4tr+RXzbX1jc0ta3unKaNEYNLAEYtE20eSMMpJQ1HFSDsWBIU+Iy1/eDnxW3dESBrxGzWKiReiPqcBxUhpqWvtFe9d7l2U7HL18JbDxOVHFc+sdq2CXbangH+Jk5ECyFDvWp+dXoSTkHCFGZLSdexYeSkSimJGxmYnkSRGeIj6xNWUo5BIL53eP4ZFrfRgEAldXMGp+nMiRaGUo9DXnSFSAznvTcT/PDdRwZmXUh4ninA8WxQkDKoITsKAPSoIVmykCcKC6lshHiCBsNKRmToEZ/7lv6RZKTsn5ePraqF2nsWRB/vgAJSAA05BDVyBOmgADB7AE3gBr8aj8Wy8Ge+z1pyRzeyCXzA+vgEUkJON</latexit>

4

<latexit sha1_base64="eT1qm85Wyv7kBYUQXbzKe+2A6u4=">AAAB/3icbVDLSsNAFJ3UV42vquDGzWApVISQlPpaCAU3LivYB6SxTKaTduhkEmYmYold+CtuXCji1t9w5984bbPQ6oELh3Pu5d57/JhRqWz7y8gtLC4tr+RXzbX1jc2twvZOU0aJwKSBIxaJto8kYZSThqKKkXYsCAp9Rlr+8HLit+6IkDTiN2oUEy9EfU4DipHSUrewV7p3uXdRtq3q4S2HicuPKp6pjaJt2VPAv8TJSBFkqHcLn51ehJOQcIUZktJ17Fh5KRKKYkbGZieRJEZ4iPrE1ZSjkEgvnd4/hiWt9GAQCV1cwan6cyJFoZSj0NedIVIDOe9NxP88N1HBmZdSHieKcDxbFCQMqghOwoA9KghWbKQJwoLqWyEeIIGw0pGZOgRn/uW/pFmxnBPr+LparJ1nceTBPjgAZeCAU1ADV6AOGgCDB/AEXsCr8Wg8G2/G+6w1Z2Qzu+AXjI9vbHiTxw==</latexit>n

<latexit sha1_base64="fDp4+1TmpodEi54j/uo/7/v3bKk=">AAACAnicbVDLSsNAFJ3UV42vqCtxM1gKFSEkpa26EApuXFawD0hjmUyn7dDJJMxMxFKKG3/FjQtF3PoV7vwbp20WWj1w4XDOvdx7TxAzKpXjfBmZpeWV1bXsurmxubW9Y+3uNWSUCEzqOGKRaAVIEkY5qSuqGGnFgqAwYKQZDC+nfvOOCEkjfqNGMfFD1Oe0RzFSWupYB/l7j/sXBccuHd9ymHj8pOibFbtY7lg5x3ZmgH+Jm5IcSFHrWJ/tboSTkHCFGZLSc51Y+WMkFMWMTMx2IkmM8BD1iacpRyGR/nj2wgTmtdKFvUjo4grO1J8TYxRKOQoD3RkiNZCL3lT8z/MS1Tvzx5THiSIczxf1EgZVBKd5wC4VBCs20gRhQfWtEA+QQFjp1Ewdgrv48l/SKNpuxS5fl3LV8zSOLDgER6AAXHAKquAK1EAdYPAAnsALeDUejWfjzXift2aMdGYf/ILx8Q17q5RC</latexit>

6.25

<latexit sha1_base64="t03kM2ekzXZAAY4HPXvbHdTBCO4=">AAACAXicbVDLSsNAFJ3UV42vqBvBzWApVISQlNbHQii4cVnBPiCNZTKdtkMnkzAzEUupG3/FjQtF3PoX7vwbp20W2nrgwuGce7n3niBmVCrH+TYyS8srq2vZdXNjc2t7x9rdq8soEZjUcMQi0QyQJIxyUlNUMdKMBUFhwEgjGFxN/MY9EZJG/FYNY+KHqMdpl2KktNS2DvIPHvcvC45dOr7jMPH4SdE3i3a5beUc25kCLhI3JTmQotq2vlqdCCch4QozJKXnOrHyR0goihkZm61EkhjhAeoRT1OOQiL90fSDMcxrpQO7kdDFFZyqvydGKJRyGAa6M0SqL+e9ifif5yWqe+6PKI8TRTieLeomDKoITuKAHSoIVmyoCcKC6lsh7iOBsNKhmToEd/7lRVIv2u6pXb4p5SoXaRxZcAiOQAG44AxUwDWoghrA4BE8g1fwZjwZL8a78TFrzRjpzD74A+PzB/4klAI=</latexit>

2.5

<latexit sha1_base64="pRE/VSr/JIu5cIMTTaYiwJdwOBg=">AAACAXicbVDLSsNAFJ3UV42vqBvBzWApVISQlPpaCAU3LivYB6SxTKaTduhkEmYmYil146+4caGIW//CnX/jtM1CqwcunDnnXubeEySMSuU4X0ZuYXFpeSW/aq6tb2xuWds7DRmnApM6jlksWgGShFFO6ooqRlqJICgKGGkGg8uJ37wjQtKY36hhQvwI9TgNKUZKSx1rr3jvcf+i5NiVw1sOU48flX1TvzpWwbGdKeBf4makADLUOtZnuxvjNCJcYYak9FwnUf4ICUUxI2OznUqSIDxAPeJpylFEpD+aXjCGRa10YRgLXVzBqfpzYoQiKYdRoDsjpPpy3puI/3leqsIzf0R5kirC8eyjMGVQxXASB+xSQbBiQ00QFlTvCnEfCYSVDs3UIbjzJ/8ljbLtntjH15VC9TyLIw/2wQEoARecgiq4AjVQBxg8gCfwAl6NR+PZeDPeZ605I5vZBb9gfHwD+ZST/w==</latexit>

0.4
<latexit sha1_base64="hxlF7NiBc3aWQXPlkLhuPU3ZHRk=">AAACAnicbVDLSsNAFJ3UV42vqCtxM1gKFSEkpb4WQsGNywr2AWksk+mkHTqZhJmJWEpx46+4caGIW7/CnX/jtM1CqwcuHM65l3vvCRJGpXKcLyO3sLi0vJJfNdfWNza3rO2dhoxTgUkdxywWrQBJwigndUUVI61EEBQFjDSDweXEb94RIWnMb9QwIX6EepyGFCOlpY61V7z3uH9RcuzK4S2HqcePyr7p2O5Jxyo4tjMF/EvcjBRAhlrH+mx3Y5xGhCvMkJSe6yTKHyGhKGZkbLZTSRKEB6hHPE05ioj0R9MXxrColS4MY6GLKzhVf06MUCTlMAp0Z4RUX857E/E/z0tVeOaPKE9SRTieLQpTBlUMJ3nALhUEKzbUBGFB9a0Q95FAWOnUTB2CO//yX9Io67zs4+tKoXqexZEH++AAlIALTkEVXIEaqAMMHsATeAGvxqPxbLwZ77PWnJHN7IJfMD6+AXKAlDw=</latexit>

0.16

<latexit sha1_base64="pi9CEmEegnAdDgZ5ufqso8O5P4c=">AAAB/3icbVDLSsNAFJ3UV42vqODGzWApVISSlPpaCAU3LivYB6SxTKaTduhkEmYmYold+CtuXCji1t9w5984bbPQ6oELh3Pu5d57/JhRqWz7y8gtLC4tr+RXzbX1jc0ta3unKaNEYNLAEYtE20eSMMpJQ1HFSDsWBIU+Iy1/eDnxW3dESBrxGzWKiReiPqcBxUhpqWvtFe9d7l2U7HL18JbDxOVHFc90ulbBLttTwL/EyUgBZKh3rc9OL8JJSLjCDEnpOnasvBQJRTEjY7OTSBIjPER94mrKUUikl07vH8OiVnowiIQuruBU/TmRolDKUejrzhCpgZz3JuJ/npuo4MxLKY8TRTieLQoSBlUEJ2HAHhUEKzbSBGFB9a0QD5BAWOnITB2CM//yX9KslJ2T8vF1tVA7z+LIg31wAErAAaegBq5AHTQABg/gCbyAV+PReDbejPdZa87IZnbBLxgf3xAEk4o=</latexit>

1

<latexit sha1_base64="M4koffHcgr/MnaJkzCDAH0NYKxI=">AAACA3icbVDLSgMxFM3UVx1fo+50EyyFilBmSq26EApuXFawD5iOJZNm2tBMZkgyYikFN/6KGxeKuPUn3Pk3pu0stPXA5R7OuZfkHj9mVCrb/jYyS8srq2vZdXNjc2t7x9rda8goEZjUccQi0fKRJIxyUldUMdKKBUGhz0jTH1xN/OY9EZJG/FYNY+KFqMdpQDFSWupYB/kHl3uXBbtYPr7jMHH5Sckz7aJdKXesnO5TwEXipCQHUtQ61le7G+EkJFxhhqR0HTtW3ggJRTEjY7OdSBIjPEA94mrKUUikN5reMIZ5rXRhEAldXMGp+ntjhEIph6GvJ0Ok+nLem4j/eW6ignNvRHmcKMLx7KEgYVBFcBII7FJBsGJDTRAWVP8V4j4SCCsdm6lDcOZPXiSNUtGpFE9vyrnqRRpHFhyCI1AADjgDVXANaqAOMHgEz+AVvBlPxovxbnzMRjNGurMP/sD4/AHrk5R5</latexit>

0.064

<latexit sha1_base64="+vgdNNLIWdLd83bGYX2rXUF12YM=">AAACAHicbVDLSsNAFJ3UV42vqAsXbgZLoSKWpNbXQii4cVnBPiCNZTKdtkMnkzAzEUvoxl9x40IRt36GO//GaZuFth64cDjnXu69x48Ylcq2v43MwuLS8kp21Vxb39jcsrZ36jKMBSY1HLJQNH0kCaOc1BRVjDQjQVDgM9LwB9djv/FAhKQhv1PDiHgB6nHapRgpLbWtvfyjy72rgl0sH95zGLv8qOSZxydtK2cX7QngPHFSkgMpqm3rq9UJcRwQrjBDUrqOHSkvQUJRzMjIbMWSRAgPUI+4mnIUEOklkwdGMK+VDuyGQhdXcKL+nkhQIOUw8HVngFRfznpj8T/PjVX3wksoj2JFOJ4u6sYMqhCO04AdKghWbKgJwoLqWyHuI4Gw0pmZOgRn9uV5Ui8VnbPi6W05V7lM48iCfXAACsAB56ACbkAV1AAGI/AMXsGb8WS8GO/Gx7Q1Y6Qzu+APjM8fgmuTww==</latexit>

�3

Consider now this example:



<latexit sha1_base64="lChvC2dp/3f183VmnCypsejlSww=">AAAB/HicbVDLSsNAFJ34rPUV7dLNYBEqQkhKfWyEohuXFewD0lgm00k7dDIJMxMxhPorblwo4tYPceffOG2z0NYDFw7n3Mu99/gxo1LZ9rextLyyurZe2Chubm3v7Jp7+y0ZJQKTJo5YJDo+koRRTpqKKkY6sSAo9Blp+6Prid9+IELSiN+pNCZeiAacBhQjpaWeWXp0uXdZsa3a8T2HictPql7PLNuWPQVcJE5OyiBHo2d+dfsRTkLCFWZIStexY+VlSCiKGRkXu4kkMcIjNCCuphyFRHrZ9PgxPNJKHwaR0MUVnKq/JzIUSpmGvu4MkRrKeW8i/ue5iQouvIzyOFGE49miIGFQRXCSBOxTQbBiqSYIC6pvhXiIBMJK51XUITjzLy+SVtVyzqzT21q5fpXHUQAH4BBUgAPOQR3cgAZoAgxS8AxewZvxZLwY78bHrHXJyGdK4A+Mzx8DWJMV</latexit>

x[n] = (0.4)nu[n+ 2]

<latexit sha1_base64="fw58XwPreXBOZctAScInYYx88uQ=">AAACAXicdVDLSsNAFJ34rPFVdSO4GSyFihCSGFtdCKIblwr2AWksk+lUByeTMDMRS6gbf8WNC0Xc+hfu/BsnbQUVPXDhcM693HtPmDAqlW1/GBOTU9Mzs4U5c35hcWm5uLLakHEqMKnjmMWiFSJJGOWkrqhipJUIgqKQkWZ4fZz7zRsiJI35ueonJIjQJac9ipHSUqe4Xr71eXBQsS1v64LD1OfbbmBaltUplmxrf6/qelVoW7Zdc1wnJ27N2/Ggo5UcJTDGaaf43u7GOI0IV5ghKX3HTlSQIaEoZmRgtlNJEoSv0SXxNeUoIjLIhh8MYFkrXdiLhS6u4FD9PpGhSMp+FOrOCKkr+dvLxb88P1W9vSCjPEkV4Xi0qJcyqGKYxwG7VBCsWF8ThAXVt0J8hQTCSodm6hC+PoX/k4ZrOVVr98wrHR6N4yiADbAJKsABNXAITsApqAMM7sADeALPxr3xaLwYr6PWCWM8swZ+wHj7BFBDlEI=</latexit>...
<latexit sha1_base64="x3Ea39RMBAfdQscysuL//n9Z0x8=">AAACAHicbVDLSsNAFJ3UV42vqAsXbgZLoSKWpNTXQii4cVnBPiCNZTKd2KGTSZiZiCV046+4caGIWz/DnX/jtM1CWw9cOJxzL/fe48eMSmXb30ZuYXFpeSW/aq6tb2xuWds7TRklApMGjlgk2j6ShFFOGooqRtqxICj0GWn5g6ux33ogQtKI36phTLwQ3XMaUIyUlrrWXvHR5d5lyS5XD+84TFx+VPHMY6drFeyyPQGcJ05GCiBDvWt9dXoRTkLCFWZIStexY+WlSCiKGRmZnUSSGOEBuieuphyFRHrp5IERLGqlB4NI6OIKTtTfEykKpRyGvu4MkerLWW8s/ue5iQrOvZTyOFGE4+miIGFQRXCcBuxRQbBiQ00QFlTfCnEfCYSVzszUITizL8+TZqXsnJZPbqqF2kUWRx7sgwNQAg44AzVwDeqgATAYgWfwCt6MJ+PFeDc+pq05I5vZBX9gfP4Af2OTwQ==</latexit>

�1
<latexit sha1_base64="PvslleOnnHqvZeXqCwiXD5AAVkA=">AAACAHicbVDLSsNAFJ3UV42vqAsXbgZLoSKWpNTXQii4cVnBPiCNZTKd2KGTSZiZiCV046+4caGIWz/DnX/jtM1CWw9cOJxzL/fe48eMSmXb30ZuYXFpeSW/aq6tb2xuWds7TRklApMGjlgk2j6ShFFOGooqRtqxICj0GWn5g6ux33ogQtKI36phTLwQ3XMaUIyUlrrWXvHR5d5lyS5XD+84TFx+VPHM40rXKthlewI4T5yMFECGetf66vQinISEK8yQlK5jx8pLkVAUMzIyO4kkMcIDdE9cTTkKifTSyQMjWNRKDwaR0MUVnKi/J1IUSjkMfd0ZItWXs95Y/M9zExWceynlcaIIx9NFQcKgiuA4DdijgmDFhpogLKi+FeI+EggrnZmpQ3BmX54nzUrZOS2f3FQLtYssjjzYBwegBBxwBmrgGtRBA2AwAs/gFbwZT8aL8W58TFtzRjazC/7A+PwBgOeTwg==</latexit>

�2
<latexit sha1_base64="pi9CEmEegnAdDgZ5ufqso8O5P4c=">AAAB/3icbVDLSsNAFJ3UV42vqODGzWApVISSlPpaCAU3LivYB6SxTKaTduhkEmYmYold+CtuXCji1t9w5984bbPQ6oELh3Pu5d57/JhRqWz7y8gtLC4tr+RXzbX1jc0ta3unKaNEYNLAEYtE20eSMMpJQ1HFSDsWBIU+Iy1/eDnxW3dESBrxGzWKiReiPqcBxUhpqWvtFe9d7l2U7HL18JbDxOVHFc90ulbBLttTwL/EyUgBZKh3rc9OL8JJSLjCDEnpOnasvBQJRTEjY7OTSBIjPER94mrKUUikl07vH8OiVnowiIQuruBU/TmRolDKUejrzhCpgZz3JuJ/npuo4MxLKY8TRTieLQoSBlUEJ2HAHhUEKzbSBGFB9a0QD5BAWOnITB2CM//yX9KslJ2T8vF1tVA7z+LIg31wAErAAaegBq5AHTQABg/gCbyAV+PReDbejPdZa87IZnbBLxgf3xAEk4o=</latexit>

1
<latexit sha1_base64="QPSwUa402PgdowSbiTAcS+Usd3w=">AAAB/3icbVDLSsNAFJ3UV42vqODGzWApVISSlPpaCAU3LivYB6SxTKaTduhkEmYmYold+CtuXCji1t9w5984bbPQ6oELh3Pu5d57/JhRqWz7y8gtLC4tr+RXzbX1jc0ta3unKaNEYNLAEYtE20eSMMpJQ1HFSDsWBIU+Iy1/eDnxW3dESBrxGzWKiReiPqcBxUhpqWvtFe9d7l2U7HL18JbDxOVHFc+sdK2CXbangH+Jk5ECyFDvWp+dXoSTkHCFGZLSdexYeSkSimJGxmYnkSRGeIj6xNWUo5BIL53eP4ZFrfRgEAldXMGp+nMiRaGUo9DXnSFSAznvTcT/PDdRwZmXUh4ninA8WxQkDKoITsKAPSoIVmykCcKC6lshHiCBsNKRmToEZ/7lv6RZKTsn5ePraqF2nsWRB/vgAJSAA05BDVyBOmgADB7AE3gBr8aj8Wy8Ge+z1pyRzeyCXzA+vgERiJOL</latexit>

2
<latexit sha1_base64="o3nOZAqCmzf01dW7vKnLg4UgfjA=">AAAB/3icbVDLSsNAFJ3UV42vqODGzWApVISS1PpaCAU3LivYB6SxTKbTduhkEmYmYold+CtuXCji1t9w5984bbPQ1gMXDufcy733+BGjUtn2t5FZWFxaXsmummvrG5tb1vZOXYaxwKSGQxaKpo8kYZSTmqKKkWYkCAp8Rhr+4GrsN+6JkDTkt2oYES9APU67FCOlpba1l39wuXdZsIvlwzsOY5cflTzzuG3l7KI9AZwnTkpyIEW1bX21OiGOA8IVZkhK17Ej5SVIKIoZGZmtWJII4QHqEVdTjgIivWRy/wjmtdKB3VDo4gpO1N8TCQqkHAa+7gyQ6stZbyz+57mx6p57CeVRrAjH00XdmEEVwnEYsEMFwYoNNUFYUH0rxH0kEFY6MlOH4My+PE/qpaJzWjy5KecqF2kcWbAPDkABOOAMVMA1qIIawOARPINX8GY8GS/Gu/Exbc0Y6cwu+APj8wcTDJOM</latexit>

3
<latexit sha1_base64="HAu5gbkcBYCuhSuDtbMvCioiQpE=">AAAB/3icbVDLSsNAFJ3UV42vqODGzWApVISSlPpaCAU3LivYB6SxTKaTduhkEmYmYold+CtuXCji1t9w5984bbPQ6oELh3Pu5d57/JhRqWz7y8gtLC4tr+RXzbX1jc0ta3unKaNEYNLAEYtE20eSMMpJQ1HFSDsWBIU+Iy1/eDnxW3dESBrxGzWKiReiPqcBxUhpqWvtFe9d7l2U7HL18JbDxOVHFc+sdq2CXbangH+Jk5ECyFDvWp+dXoSTkHCFGZLSdexYeSkSimJGxmYnkSRGeIj6xNWUo5BIL53eP4ZFrfRgEAldXMGp+nMiRaGUo9DXnSFSAznvTcT/PDdRwZmXUh4ninA8WxQkDKoITsKAPSoIVmykCcKC6lshHiCBsNKRmToEZ/7lv6RZKTsn5ePraqF2nsWRB/vgAJSAA05BDVyBOmgADB7AE3gBr8aj8Wy8Ge+z1pyRzeyCXzA+vgEUkJON</latexit>

4

<latexit sha1_base64="eT1qm85Wyv7kBYUQXbzKe+2A6u4=">AAAB/3icbVDLSsNAFJ3UV42vquDGzWApVISQlPpaCAU3LivYB6SxTKaTduhkEmYmYold+CtuXCji1t9w5984bbPQ6oELh3Pu5d57/JhRqWz7y8gtLC4tr+RXzbX1jc2twvZOU0aJwKSBIxaJto8kYZSThqKKkXYsCAp9Rlr+8HLit+6IkDTiN2oUEy9EfU4DipHSUrewV7p3uXdRtq3q4S2HicuPKp6pjaJt2VPAv8TJSBFkqHcLn51ehJOQcIUZktJ17Fh5KRKKYkbGZieRJEZ4iPrE1ZSjkEgvnd4/hiWt9GAQCV1cwan6cyJFoZSj0NedIVIDOe9NxP88N1HBmZdSHieKcDxbFCQMqghOwoA9KghWbKQJwoLqWyEeIIGw0pGZOgRn/uW/pFmxnBPr+LparJ1nceTBPjgAZeCAU1ADV6AOGgCDB/AEXsCr8Wg8G2/G+6w1Z2Qzu+AXjI9vbHiTxw==</latexit>n

<latexit sha1_base64="fDp4+1TmpodEi54j/uo/7/v3bKk=">AAACAnicbVDLSsNAFJ3UV42vqCtxM1gKFSEkpa26EApuXFawD0hjmUyn7dDJJMxMxFKKG3/FjQtF3PoV7vwbp20WWj1w4XDOvdx7TxAzKpXjfBmZpeWV1bXsurmxubW9Y+3uNWSUCEzqOGKRaAVIEkY5qSuqGGnFgqAwYKQZDC+nfvOOCEkjfqNGMfFD1Oe0RzFSWupYB/l7j/sXBccuHd9ymHj8pOibFbtY7lg5x3ZmgH+Jm5IcSFHrWJ/tboSTkHCFGZLSc51Y+WMkFMWMTMx2IkmM8BD1iacpRyGR/nj2wgTmtdKFvUjo4grO1J8TYxRKOQoD3RkiNZCL3lT8z/MS1Tvzx5THiSIczxf1EgZVBKd5wC4VBCs20gRhQfWtEA+QQFjp1Ewdgrv48l/SKNpuxS5fl3LV8zSOLDgER6AAXHAKquAK1EAdYPAAnsALeDUejWfjzXift2aMdGYf/ILx8Q17q5RC</latexit>

6.25

<latexit sha1_base64="t03kM2ekzXZAAY4HPXvbHdTBCO4=">AAACAXicbVDLSsNAFJ3UV42vqBvBzWApVISQlNbHQii4cVnBPiCNZTKdtkMnkzAzEUupG3/FjQtF3PoX7vwbp20W2nrgwuGce7n3niBmVCrH+TYyS8srq2vZdXNjc2t7x9rdq8soEZjUcMQi0QyQJIxyUlNUMdKMBUFhwEgjGFxN/MY9EZJG/FYNY+KHqMdpl2KktNS2DvIPHvcvC45dOr7jMPH4SdE3i3a5beUc25kCLhI3JTmQotq2vlqdCCch4QozJKXnOrHyR0goihkZm61EkhjhAeoRT1OOQiL90fSDMcxrpQO7kdDFFZyqvydGKJRyGAa6M0SqL+e9ifif5yWqe+6PKI8TRTieLeomDKoITuKAHSoIVmyoCcKC6lsh7iOBsNKhmToEd/7lRVIv2u6pXb4p5SoXaRxZcAiOQAG44AxUwDWoghrA4BE8g1fwZjwZL8a78TFrzRjpzD74A+PzB/4klAI=</latexit>

2.5

<latexit sha1_base64="pRE/VSr/JIu5cIMTTaYiwJdwOBg=">AAACAXicbVDLSsNAFJ3UV42vqBvBzWApVISQlPpaCAU3LivYB6SxTKaTduhkEmYmYil146+4caGIW//CnX/jtM1CqwcunDnnXubeEySMSuU4X0ZuYXFpeSW/aq6tb2xuWds7DRmnApM6jlksWgGShFFO6ooqRlqJICgKGGkGg8uJ37wjQtKY36hhQvwI9TgNKUZKSx1rr3jvcf+i5NiVw1sOU48flX1TvzpWwbGdKeBf4makADLUOtZnuxvjNCJcYYak9FwnUf4ICUUxI2OznUqSIDxAPeJpylFEpD+aXjCGRa10YRgLXVzBqfpzYoQiKYdRoDsjpPpy3puI/3leqsIzf0R5kirC8eyjMGVQxXASB+xSQbBiQ00QFlTvCnEfCYSVDs3UIbjzJ/8ljbLtntjH15VC9TyLIw/2wQEoARecgiq4AjVQBxg8gCfwAl6NR+PZeDPeZ605I5vZBb9gfHwD+ZST/w==</latexit>

0.4
<latexit sha1_base64="hxlF7NiBc3aWQXPlkLhuPU3ZHRk=">AAACAnicbVDLSsNAFJ3UV42vqCtxM1gKFSEkpb4WQsGNywr2AWksk+mkHTqZhJmJWEpx46+4caGIW7/CnX/jtM1CqwcuHM65l3vvCRJGpXKcLyO3sLi0vJJfNdfWNza3rO2dhoxTgUkdxywWrQBJwigndUUVI61EEBQFjDSDweXEb94RIWnMb9QwIX6EepyGFCOlpY61V7z3uH9RcuzK4S2HqcePyr7p2O5Jxyo4tjMF/EvcjBRAhlrH+mx3Y5xGhCvMkJSe6yTKHyGhKGZkbLZTSRKEB6hHPE05ioj0R9MXxrColS4MY6GLKzhVf06MUCTlMAp0Z4RUX857E/E/z0tVeOaPKE9SRTieLQpTBlUMJ3nALhUEKzbUBGFB9a0Q95FAWOnUTB2CO//yX9Io67zs4+tKoXqexZEH++AAlIALTkEVXIEaqAMMHsATeAGvxqPxbLwZ77PWnJHN7IJfMD6+AXKAlDw=</latexit>

0.16

<latexit sha1_base64="pi9CEmEegnAdDgZ5ufqso8O5P4c=">AAAB/3icbVDLSsNAFJ3UV42vqODGzWApVISSlPpaCAU3LivYB6SxTKaTduhkEmYmYold+CtuXCji1t9w5984bbPQ6oELh3Pu5d57/JhRqWz7y8gtLC4tr+RXzbX1jc0ta3unKaNEYNLAEYtE20eSMMpJQ1HFSDsWBIU+Iy1/eDnxW3dESBrxGzWKiReiPqcBxUhpqWvtFe9d7l2U7HL18JbDxOVHFc90ulbBLttTwL/EyUgBZKh3rc9OL8JJSLjCDEnpOnasvBQJRTEjY7OTSBIjPER94mrKUUikl07vH8OiVnowiIQuruBU/TmRolDKUejrzhCpgZz3JuJ/npuo4MxLKY8TRTieLQoSBlUEJ2HAHhUEKzbSBGFB9a0QD5BAWOnITB2CM//yX9KslJ2T8vF1tVA7z+LIg31wAErAAaegBq5AHTQABg/gCbyAV+PReDbejPdZa87IZnbBLxgf3xAEk4o=</latexit>

1

<latexit sha1_base64="M4koffHcgr/MnaJkzCDAH0NYKxI=">AAACA3icbVDLSgMxFM3UVx1fo+50EyyFilBmSq26EApuXFawD5iOJZNm2tBMZkgyYikFN/6KGxeKuPUn3Pk3pu0stPXA5R7OuZfkHj9mVCrb/jYyS8srq2vZdXNjc2t7x9rda8goEZjUccQi0fKRJIxyUldUMdKKBUGhz0jTH1xN/OY9EZJG/FYNY+KFqMdpQDFSWupYB/kHl3uXBbtYPr7jMHH5Sckz7aJdKXesnO5TwEXipCQHUtQ61le7G+EkJFxhhqR0HTtW3ggJRTEjY7OdSBIjPEA94mrKUUikN5reMIZ5rXRhEAldXMGp+ntjhEIph6GvJ0Ok+nLem4j/eW6ignNvRHmcKMLx7KEgYVBFcBII7FJBsGJDTRAWVP8V4j4SCCsdm6lDcOZPXiSNUtGpFE9vyrnqRRpHFhyCI1AADjgDVXANaqAOMHgEz+AVvBlPxovxbnzMRjNGurMP/sD4/AHrk5R5</latexit>

0.064

<latexit sha1_base64="+vgdNNLIWdLd83bGYX2rXUF12YM=">AAACAHicbVDLSsNAFJ3UV42vqAsXbgZLoSKWpNbXQii4cVnBPiCNZTKdtkMnkzAzEUvoxl9x40IRt36GO//GaZuFth64cDjnXu69x48Ylcq2v43MwuLS8kp21Vxb39jcsrZ36jKMBSY1HLJQNH0kCaOc1BRVjDQjQVDgM9LwB9djv/FAhKQhv1PDiHgB6nHapRgpLbWtvfyjy72rgl0sH95zGLv8qOSZxydtK2cX7QngPHFSkgMpqm3rq9UJcRwQrjBDUrqOHSkvQUJRzMjIbMWSRAgPUI+4mnIUEOklkwdGMK+VDuyGQhdXcKL+nkhQIOUw8HVngFRfznpj8T/PjVX3wksoj2JFOJ4u6sYMqhCO04AdKghWbKgJwoLqWyHuI4Gw0pmZOgRn9uV5Ui8VnbPi6W05V7lM48iCfXAACsAB56ACbkAV1AAGI/AMXsGb8WS8GO/Gx7Q1Y6Qzu+APjM8fgmuTww==</latexit>

�3

We can see this signal as formed by two parts:

The samples at n=0 can belong to both “parts” - no problem

PART 2: Right-sided (infinite length)

PART 1: it could be 
considered 

left-sided (FINITE 
length) - this part just 
adds a pole in z==> 

infinite



<latexit sha1_base64="lChvC2dp/3f183VmnCypsejlSww=">AAAB/HicbVDLSsNAFJ34rPUV7dLNYBEqQkhKfWyEohuXFewD0lgm00k7dDIJMxMxhPorblwo4tYPceffOG2z0NYDFw7n3Mu99/gxo1LZ9rextLyyurZe2Chubm3v7Jp7+y0ZJQKTJo5YJDo+koRRTpqKKkY6sSAo9Blp+6Prid9+IELSiN+pNCZeiAacBhQjpaWeWXp0uXdZsa3a8T2HictPql7PLNuWPQVcJE5OyiBHo2d+dfsRTkLCFWZIStexY+VlSCiKGRkXu4kkMcIjNCCuphyFRHrZ9PgxPNJKHwaR0MUVnKq/JzIUSpmGvu4MkRrKeW8i/ue5iQouvIzyOFGE49miIGFQRXCSBOxTQbBiqSYIC6pvhXiIBMJK51XUITjzLy+SVtVyzqzT21q5fpXHUQAH4BBUgAPOQR3cgAZoAgxS8AxewZvxZLwY78bHrHXJyGdK4A+Mzx8DWJMV</latexit>

x[n] = (0.4)nu[n+ 2]

<latexit sha1_base64="fw58XwPreXBOZctAScInYYx88uQ=">AAACAXicdVDLSsNAFJ34rPFVdSO4GSyFihCSGFtdCKIblwr2AWksk+lUByeTMDMRS6gbf8WNC0Xc+hfu/BsnbQUVPXDhcM693HtPmDAqlW1/GBOTU9Mzs4U5c35hcWm5uLLakHEqMKnjmMWiFSJJGOWkrqhipJUIgqKQkWZ4fZz7zRsiJI35ueonJIjQJac9ipHSUqe4Xr71eXBQsS1v64LD1OfbbmBaltUplmxrf6/qelVoW7Zdc1wnJ27N2/Ggo5UcJTDGaaf43u7GOI0IV5ghKX3HTlSQIaEoZmRgtlNJEoSv0SXxNeUoIjLIhh8MYFkrXdiLhS6u4FD9PpGhSMp+FOrOCKkr+dvLxb88P1W9vSCjPEkV4Xi0qJcyqGKYxwG7VBCsWF8ThAXVt0J8hQTCSodm6hC+PoX/k4ZrOVVr98wrHR6N4yiADbAJKsABNXAITsApqAMM7sADeALPxr3xaLwYr6PWCWM8swZ+wHj7BFBDlEI=</latexit>...
<latexit sha1_base64="x3Ea39RMBAfdQscysuL//n9Z0x8=">AAACAHicbVDLSsNAFJ3UV42vqAsXbgZLoSKWpNTXQii4cVnBPiCNZTKd2KGTSZiZiCV046+4caGIWz/DnX/jtM1CWw9cOJxzL/fe48eMSmXb30ZuYXFpeSW/aq6tb2xuWds7TRklApMGjlgk2j6ShFFOGooqRtqxICj0GWn5g6ux33ogQtKI36phTLwQ3XMaUIyUlrrWXvHR5d5lyS5XD+84TFx+VPHMY6drFeyyPQGcJ05GCiBDvWt9dXoRTkLCFWZIStexY+WlSCiKGRmZnUSSGOEBuieuphyFRHrp5IERLGqlB4NI6OIKTtTfEykKpRyGvu4MkerLWW8s/ue5iQrOvZTyOFGE4+miIGFQRXCcBuxRQbBiQ00QFlTfCnEfCYSVzszUITizL8+TZqXsnJZPbqqF2kUWRx7sgwNQAg44AzVwDeqgATAYgWfwCt6MJ+PFeDc+pq05I5vZBX9gfP4Af2OTwQ==</latexit>

�1
<latexit sha1_base64="PvslleOnnHqvZeXqCwiXD5AAVkA=">AAACAHicbVDLSsNAFJ3UV42vqAsXbgZLoSKWpNTXQii4cVnBPiCNZTKd2KGTSZiZiCV046+4caGIWz/DnX/jtM1CWw9cOJxzL/fe48eMSmXb30ZuYXFpeSW/aq6tb2xuWds7TRklApMGjlgk2j6ShFFOGooqRtqxICj0GWn5g6ux33ogQtKI36phTLwQ3XMaUIyUlrrWXvHR5d5lyS5XD+84TFx+VPHM40rXKthlewI4T5yMFECGetf66vQinISEK8yQlK5jx8pLkVAUMzIyO4kkMcIDdE9cTTkKifTSyQMjWNRKDwaR0MUVnKi/J1IUSjkMfd0ZItWXs95Y/M9zExWceynlcaIIx9NFQcKgiuA4DdijgmDFhpogLKi+FeI+EggrnZmpQ3BmX54nzUrZOS2f3FQLtYssjjzYBwegBBxwBmrgGtRBA2AwAs/gFbwZT8aL8W58TFtzRjazC/7A+PwBgOeTwg==</latexit>

�2
<latexit sha1_base64="pi9CEmEegnAdDgZ5ufqso8O5P4c=">AAAB/3icbVDLSsNAFJ3UV42vqODGzWApVISSlPpaCAU3LivYB6SxTKaTduhkEmYmYold+CtuXCji1t9w5984bbPQ6oELh3Pu5d57/JhRqWz7y8gtLC4tr+RXzbX1jc0ta3unKaNEYNLAEYtE20eSMMpJQ1HFSDsWBIU+Iy1/eDnxW3dESBrxGzWKiReiPqcBxUhpqWvtFe9d7l2U7HL18JbDxOVHFc90ulbBLttTwL/EyUgBZKh3rc9OL8JJSLjCDEnpOnasvBQJRTEjY7OTSBIjPER94mrKUUikl07vH8OiVnowiIQuruBU/TmRolDKUejrzhCpgZz3JuJ/npuo4MxLKY8TRTieLQoSBlUEJ2HAHhUEKzbSBGFB9a0QD5BAWOnITB2CM//yX9KslJ2T8vF1tVA7z+LIg31wAErAAaegBq5AHTQABg/gCbyAV+PReDbejPdZa87IZnbBLxgf3xAEk4o=</latexit>

1
<latexit sha1_base64="QPSwUa402PgdowSbiTAcS+Usd3w=">AAAB/3icbVDLSsNAFJ3UV42vqODGzWApVISSlPpaCAU3LivYB6SxTKaTduhkEmYmYold+CtuXCji1t9w5984bbPQ6oELh3Pu5d57/JhRqWz7y8gtLC4tr+RXzbX1jc0ta3unKaNEYNLAEYtE20eSMMpJQ1HFSDsWBIU+Iy1/eDnxW3dESBrxGzWKiReiPqcBxUhpqWvtFe9d7l2U7HL18JbDxOVHFc+sdK2CXbangH+Jk5ECyFDvWp+dXoSTkHCFGZLSdexYeSkSimJGxmYnkSRGeIj6xNWUo5BIL53eP4ZFrfRgEAldXMGp+nMiRaGUo9DXnSFSAznvTcT/PDdRwZmXUh4ninA8WxQkDKoITsKAPSoIVmykCcKC6lshHiCBsNKRmToEZ/7lv6RZKTsn5ePraqF2nsWRB/vgAJSAA05BDVyBOmgADB7AE3gBr8aj8Wy8Ge+z1pyRzeyCXzA+vgERiJOL</latexit>

2
<latexit sha1_base64="o3nOZAqCmzf01dW7vKnLg4UgfjA=">AAAB/3icbVDLSsNAFJ3UV42vqODGzWApVISS1PpaCAU3LivYB6SxTKbTduhkEmYmYold+CtuXCji1t9w5984bbPQ1gMXDufcy733+BGjUtn2t5FZWFxaXsmummvrG5tb1vZOXYaxwKSGQxaKpo8kYZSTmqKKkWYkCAp8Rhr+4GrsN+6JkDTkt2oYES9APU67FCOlpba1l39wuXdZsIvlwzsOY5cflTzzuG3l7KI9AZwnTkpyIEW1bX21OiGOA8IVZkhK17Ej5SVIKIoZGZmtWJII4QHqEVdTjgIivWRy/wjmtdKB3VDo4gpO1N8TCQqkHAa+7gyQ6stZbyz+57mx6p57CeVRrAjH00XdmEEVwnEYsEMFwYoNNUFYUH0rxH0kEFY6MlOH4My+PE/qpaJzWjy5KecqF2kcWbAPDkABOOAMVMA1qIIawOARPINX8GY8GS/Gu/Exbc0Y6cwu+APj8wcTDJOM</latexit>

3
<latexit sha1_base64="HAu5gbkcBYCuhSuDtbMvCioiQpE=">AAAB/3icbVDLSsNAFJ3UV42vqODGzWApVISSlPpaCAU3LivYB6SxTKaTduhkEmYmYold+CtuXCji1t9w5984bbPQ6oELh3Pu5d57/JhRqWz7y8gtLC4tr+RXzbX1jc0ta3unKaNEYNLAEYtE20eSMMpJQ1HFSDsWBIU+Iy1/eDnxW3dESBrxGzWKiReiPqcBxUhpqWvtFe9d7l2U7HL18JbDxOVHFc+sdq2CXbangH+Jk5ECyFDvWp+dXoSTkHCFGZLSdexYeSkSimJGxmYnkSRGeIj6xNWUo5BIL53eP4ZFrfRgEAldXMGp+nMiRaGUo9DXnSFSAznvTcT/PDdRwZmXUh4ninA8WxQkDKoITsKAPSoIVmykCcKC6lshHiCBsNKRmToEZ/7lv6RZKTsn5ePraqF2nsWRB/vgAJSAA05BDVyBOmgADB7AE3gBr8aj8Wy8Ge+z1pyRzeyCXzA+vgEUkJON</latexit>

4

<latexit sha1_base64="eT1qm85Wyv7kBYUQXbzKe+2A6u4=">AAAB/3icbVDLSsNAFJ3UV42vquDGzWApVISQlPpaCAU3LivYB6SxTKaTduhkEmYmYold+CtuXCji1t9w5984bbPQ6oELh3Pu5d57/JhRqWz7y8gtLC4tr+RXzbX1jc2twvZOU0aJwKSBIxaJto8kYZSThqKKkXYsCAp9Rlr+8HLit+6IkDTiN2oUEy9EfU4DipHSUrewV7p3uXdRtq3q4S2HicuPKp6pjaJt2VPAv8TJSBFkqHcLn51ehJOQcIUZktJ17Fh5KRKKYkbGZieRJEZ4iPrE1ZSjkEgvnd4/hiWt9GAQCV1cwan6cyJFoZSj0NedIVIDOe9NxP88N1HBmZdSHieKcDxbFCQMqghOwoA9KghWbKQJwoLqWyEeIIGw0pGZOgRn/uW/pFmxnBPr+LparJ1nceTBPjgAZeCAU1ADV6AOGgCDB/AEXsCr8Wg8G2/G+6w1Z2Qzu+AXjI9vbHiTxw==</latexit>n

<latexit sha1_base64="fDp4+1TmpodEi54j/uo/7/v3bKk=">AAACAnicbVDLSsNAFJ3UV42vqCtxM1gKFSEkpa26EApuXFawD0hjmUyn7dDJJMxMxFKKG3/FjQtF3PoV7vwbp20WWj1w4XDOvdx7TxAzKpXjfBmZpeWV1bXsurmxubW9Y+3uNWSUCEzqOGKRaAVIEkY5qSuqGGnFgqAwYKQZDC+nfvOOCEkjfqNGMfFD1Oe0RzFSWupYB/l7j/sXBccuHd9ymHj8pOibFbtY7lg5x3ZmgH+Jm5IcSFHrWJ/tboSTkHCFGZLSc51Y+WMkFMWMTMx2IkmM8BD1iacpRyGR/nj2wgTmtdKFvUjo4grO1J8TYxRKOQoD3RkiNZCL3lT8z/MS1Tvzx5THiSIczxf1EgZVBKd5wC4VBCs20gRhQfWtEA+QQFjp1Ewdgrv48l/SKNpuxS5fl3LV8zSOLDgER6AAXHAKquAK1EAdYPAAnsALeDUejWfjzXift2aMdGYf/ILx8Q17q5RC</latexit>

6.25

<latexit sha1_base64="t03kM2ekzXZAAY4HPXvbHdTBCO4=">AAACAXicbVDLSsNAFJ3UV42vqBvBzWApVISQlNbHQii4cVnBPiCNZTKdtkMnkzAzEUupG3/FjQtF3PoX7vwbp20W2nrgwuGce7n3niBmVCrH+TYyS8srq2vZdXNjc2t7x9rdq8soEZjUcMQi0QyQJIxyUlNUMdKMBUFhwEgjGFxN/MY9EZJG/FYNY+KHqMdpl2KktNS2DvIPHvcvC45dOr7jMPH4SdE3i3a5beUc25kCLhI3JTmQotq2vlqdCCch4QozJKXnOrHyR0goihkZm61EkhjhAeoRT1OOQiL90fSDMcxrpQO7kdDFFZyqvydGKJRyGAa6M0SqL+e9ifif5yWqe+6PKI8TRTieLeomDKoITuKAHSoIVmyoCcKC6lsh7iOBsNKhmToEd/7lRVIv2u6pXb4p5SoXaRxZcAiOQAG44AxUwDWoghrA4BE8g1fwZjwZL8a78TFrzRjpzD74A+PzB/4klAI=</latexit>

2.5

<latexit sha1_base64="pRE/VSr/JIu5cIMTTaYiwJdwOBg=">AAACAXicbVDLSsNAFJ3UV42vqBvBzWApVISQlPpaCAU3LivYB6SxTKaTduhkEmYmYil146+4caGIW//CnX/jtM1CqwcunDnnXubeEySMSuU4X0ZuYXFpeSW/aq6tb2xuWds7DRmnApM6jlksWgGShFFO6ooqRlqJICgKGGkGg8uJ37wjQtKY36hhQvwI9TgNKUZKSx1rr3jvcf+i5NiVw1sOU48flX1TvzpWwbGdKeBf4makADLUOtZnuxvjNCJcYYak9FwnUf4ICUUxI2OznUqSIDxAPeJpylFEpD+aXjCGRa10YRgLXVzBqfpzYoQiKYdRoDsjpPpy3puI/3leqsIzf0R5kirC8eyjMGVQxXASB+xSQbBiQ00QFlTvCnEfCYSVDs3UIbjzJ/8ljbLtntjH15VC9TyLIw/2wQEoARecgiq4AjVQBxg8gCfwAl6NR+PZeDPeZ605I5vZBb9gfHwD+ZST/w==</latexit>

0.4
<latexit sha1_base64="hxlF7NiBc3aWQXPlkLhuPU3ZHRk=">AAACAnicbVDLSsNAFJ3UV42vqCtxM1gKFSEkpb4WQsGNywr2AWksk+mkHTqZhJmJWEpx46+4caGIW7/CnX/jtM1CqwcuHM65l3vvCRJGpXKcLyO3sLi0vJJfNdfWNza3rO2dhoxTgUkdxywWrQBJwigndUUVI61EEBQFjDSDweXEb94RIWnMb9QwIX6EepyGFCOlpY61V7z3uH9RcuzK4S2HqcePyr7p2O5Jxyo4tjMF/EvcjBRAhlrH+mx3Y5xGhCvMkJSe6yTKHyGhKGZkbLZTSRKEB6hHPE05ioj0R9MXxrColS4MY6GLKzhVf06MUCTlMAp0Z4RUX857E/E/z0tVeOaPKE9SRTieLQpTBlUMJ3nALhUEKzbUBGFB9a0Q95FAWOnUTB2CO//yX9Io67zs4+tKoXqexZEH++AAlIALTkEVXIEaqAMMHsATeAGvxqPxbLwZ77PWnJHN7IJfMD6+AXKAlDw=</latexit>

0.16

<latexit sha1_base64="pi9CEmEegnAdDgZ5ufqso8O5P4c=">AAAB/3icbVDLSsNAFJ3UV42vqODGzWApVISSlPpaCAU3LivYB6SxTKaTduhkEmYmYold+CtuXCji1t9w5984bbPQ6oELh3Pu5d57/JhRqWz7y8gtLC4tr+RXzbX1jc0ta3unKaNEYNLAEYtE20eSMMpJQ1HFSDsWBIU+Iy1/eDnxW3dESBrxGzWKiReiPqcBxUhpqWvtFe9d7l2U7HL18JbDxOVHFc90ulbBLttTwL/EyUgBZKh3rc9OL8JJSLjCDEnpOnasvBQJRTEjY7OTSBIjPER94mrKUUikl07vH8OiVnowiIQuruBU/TmRolDKUejrzhCpgZz3JuJ/npuo4MxLKY8TRTieLQoSBlUEJ2HAHhUEKzbSBGFB9a0QD5BAWOnITB2CM//yX9KslJ2T8vF1tVA7z+LIg31wAErAAaegBq5AHTQABg/gCbyAV+PReDbejPdZa87IZnbBLxgf3xAEk4o=</latexit>

1

<latexit sha1_base64="M4koffHcgr/MnaJkzCDAH0NYKxI=">AAACA3icbVDLSgMxFM3UVx1fo+50EyyFilBmSq26EApuXFawD5iOJZNm2tBMZkgyYikFN/6KGxeKuPUn3Pk3pu0stPXA5R7OuZfkHj9mVCrb/jYyS8srq2vZdXNjc2t7x9rda8goEZjUccQi0fKRJIxyUldUMdKKBUGhz0jTH1xN/OY9EZJG/FYNY+KFqMdpQDFSWupYB/kHl3uXBbtYPr7jMHH5Sckz7aJdKXesnO5TwEXipCQHUtQ61le7G+EkJFxhhqR0HTtW3ggJRTEjY7OdSBIjPEA94mrKUUikN5reMIZ5rXRhEAldXMGp+ntjhEIph6GvJ0Ok+nLem4j/eW6ignNvRHmcKMLx7KEgYVBFcBII7FJBsGJDTRAWVP8V4j4SCCsdm6lDcOZPXiSNUtGpFE9vyrnqRRpHFhyCI1AADjgDVXANaqAOMHgEz+AVvBlPxovxbnzMRjNGurMP/sD4/AHrk5R5</latexit>

0.064

<latexit sha1_base64="+vgdNNLIWdLd83bGYX2rXUF12YM=">AAACAHicbVDLSsNAFJ3UV42vqAsXbgZLoSKWpNbXQii4cVnBPiCNZTKdtkMnkzAzEUvoxl9x40IRt36GO//GaZuFth64cDjnXu69x48Ylcq2v43MwuLS8kp21Vxb39jcsrZ36jKMBSY1HLJQNH0kCaOc1BRVjDQjQVDgM9LwB9djv/FAhKQhv1PDiHgB6nHapRgpLbWtvfyjy72rgl0sH95zGLv8qOSZxydtK2cX7QngPHFSkgMpqm3rq9UJcRwQrjBDUrqOHSkvQUJRzMjIbMWSRAgPUI+4mnIUEOklkwdGMK+VDuyGQhdXcKL+nkhQIOUw8HVngFRfznpj8T/PjVX3wksoj2JFOJ4u6sYMqhCO04AdKghWbKgJwoLqWyHuI4Gw0pmZOgRn9uV5Ui8VnbPi6W05V7lM48iCfXAACsAB56ACbkAV1AAGI/AMXsGb8WS8GO/Gx7Q1Y6Qzu+APjM8fgmuTww==</latexit>

�3

We can see this signal as formed by two parts:

This signal is “more” right-sided, since has infinite length in the 
right-side… So many people say: right-sided signal

PART 2: Right-sided (infinite length)

PART 1: it could be 
considered 

left-sided (FINITE 
length) - this part just 
adds a pole in z==> 

infinite



This signal is “more” right-sided, since has infinite length in the 
right-side… So many people say: right-sided signal

There is a pole in infinite

It is like a “donut” ROC,  
but where  

the bigger radius is infinite



SECOND “MIX” EXAMPLE



Consider now this example:

<latexit sha1_base64="H99Qy0SOnuJv6tf7BhAj2/OsoNc=">AAAB/3icbVDLSsNAFJ3UV62vqODGzWARBGlJSn0thIIblxXsA9JYJtNJO3QyCTMTscQu/BU3LhRx62+482+ctFlo64ELh3Pu5d57vIhRqSzr28gtLC4tr+RXC2vrG5tb5vZOU4axwKSBQxaKtockYZSThqKKkXYkCAo8Rlre8Cr1W/dESBryWzWKiBugPqc+xUhpqWvuPTjcvbTK1bukxMcwdkr8uOIWumbRKlsTwHliZ6QIMtS75lenF+I4IFxhhqR0bCtSboKEopiRcaETSxIhPER94mjKUUCkm0zuH8NDrfSgHwpdXMGJ+nsiQYGUo8DTnQFSAznrpeJ/nhMr/9xNKI9iRTieLvJjBlUI0zBgjwqCFRtpgrCg+laIB0ggrHRkaQj27MvzpFkp26flk5tqsXaRxZEH++AAHAEbnIEauAZ10AAYPIJn8ArejCfjxXg3PqatOSOb2QV/YHz+ABxplDU=</latexit>

x[n] = 0.4�nu[�n+ 2]

<latexit sha1_base64="fw58XwPreXBOZctAScInYYx88uQ=">AAACAXicdVDLSsNAFJ34rPFVdSO4GSyFihCSGFtdCKIblwr2AWksk+lUByeTMDMRS6gbf8WNC0Xc+hfu/BsnbQUVPXDhcM693HtPmDAqlW1/GBOTU9Mzs4U5c35hcWm5uLLakHEqMKnjmMWiFSJJGOWkrqhipJUIgqKQkWZ4fZz7zRsiJI35ueonJIjQJac9ipHSUqe4Xr71eXBQsS1v64LD1OfbbmBaltUplmxrf6/qelVoW7Zdc1wnJ27N2/Ggo5UcJTDGaaf43u7GOI0IV5ghKX3HTlSQIaEoZmRgtlNJEoSv0SXxNeUoIjLIhh8MYFkrXdiLhS6u4FD9PpGhSMp+FOrOCKkr+dvLxb88P1W9vSCjPEkV4Xi0qJcyqGKYxwG7VBCsWF8ThAXVt0J8hQTCSodm6hC+PoX/k4ZrOVVr98wrHR6N4yiADbAJKsABNXAITsApqAMM7sADeALPxr3xaLwYr6PWCWM8swZ+wHj7BFBDlEI=</latexit>...



Consider now this example:
<latexit sha1_base64="H99Qy0SOnuJv6tf7BhAj2/OsoNc=">AAAB/3icbVDLSsNAFJ3UV62vqODGzWARBGlJSn0thIIblxXsA9JYJtNJO3QyCTMTscQu/BU3LhRx62+482+ctFlo64ELh3Pu5d57vIhRqSzr28gtLC4tr+RXC2vrG5tb5vZOU4axwKSBQxaKtockYZSThqKKkXYkCAo8Rlre8Cr1W/dESBryWzWKiBugPqc+xUhpqWvuPTjcvbTK1bukxMcwdkr8uOIWumbRKlsTwHliZ6QIMtS75lenF+I4IFxhhqR0bCtSboKEopiRcaETSxIhPER94mjKUUCkm0zuH8NDrfSgHwpdXMGJ+nsiQYGUo8DTnQFSAznrpeJ/nhMr/9xNKI9iRTieLvJjBlUI0zBgjwqCFRtpgrCg+laIB0ggrHRkaQj27MvzpFkp26flk5tqsXaRxZEH++AAHAEbnIEauAZ10AAYPIJn8ArejCfjxXg3PqatOSOb2QV/YHz+ABxplDU=</latexit>

x[n] = 0.4�nu[�n+ 2]

<latexit sha1_base64="fw58XwPreXBOZctAScInYYx88uQ=">AAACAXicdVDLSsNAFJ34rPFVdSO4GSyFihCSGFtdCKIblwr2AWksk+lUByeTMDMRS6gbf8WNC0Xc+hfu/BsnbQUVPXDhcM693HtPmDAqlW1/GBOTU9Mzs4U5c35hcWm5uLLakHEqMKnjmMWiFSJJGOWkrqhipJUIgqKQkWZ4fZz7zRsiJI35ueonJIjQJac9ipHSUqe4Xr71eXBQsS1v64LD1OfbbmBaltUplmxrf6/qelVoW7Zdc1wnJ27N2/Ggo5UcJTDGaaf43u7GOI0IV5ghKX3HTlSQIaEoZmRgtlNJEoSv0SXxNeUoIjLIhh8MYFkrXdiLhS6u4FD9PpGhSMp+FOrOCKkr+dvLxb88P1W9vSCjPEkV4Xi0qJcyqGKYxwG7VBCsWF8ThAXVt0J8hQTCSodm6hC+PoX/k4ZrOVVr98wrHR6N4yiADbAJKsABNXAITsApqAMM7sADeALPxr3xaLwYr6PWCWM8swZ+wHj7BFBDlEI=</latexit>...

PART 1: Left-sided (infinite length)

PART 2: it could be 
considered 

right-sided (FINITE 
length) - this part just 

adds a pole in z=0

The samples at n=0 can belong to both “parts” - no problem



Consider now this example:
<latexit sha1_base64="H99Qy0SOnuJv6tf7BhAj2/OsoNc=">AAAB/3icbVDLSsNAFJ3UV62vqODGzWARBGlJSn0thIIblxXsA9JYJtNJO3QyCTMTscQu/BU3LhRx62+482+ctFlo64ELh3Pu5d57vIhRqSzr28gtLC4tr+RXC2vrG5tb5vZOU4axwKSBQxaKtockYZSThqKKkXYkCAo8Rlre8Cr1W/dESBryWzWKiBugPqc+xUhpqWvuPTjcvbTK1bukxMcwdkr8uOIWumbRKlsTwHliZ6QIMtS75lenF+I4IFxhhqR0bCtSboKEopiRcaETSxIhPER94mjKUUCkm0zuH8NDrfSgHwpdXMGJ+nsiQYGUo8DTnQFSAznrpeJ/nhMr/9xNKI9iRTieLvJjBlUI0zBgjwqCFRtpgrCg+laIB0ggrHRkaQj27MvzpFkp26flk5tqsXaRxZEH++AAHAEbnIEauAZ10AAYPIJn8ArejCfjxXg3PqatOSOb2QV/YHz+ABxplDU=</latexit>

x[n] = 0.4�nu[�n+ 2]

<latexit sha1_base64="fw58XwPreXBOZctAScInYYx88uQ=">AAACAXicdVDLSsNAFJ34rPFVdSO4GSyFihCSGFtdCKIblwr2AWksk+lUByeTMDMRS6gbf8WNC0Xc+hfu/BsnbQUVPXDhcM693HtPmDAqlW1/GBOTU9Mzs4U5c35hcWm5uLLakHEqMKnjmMWiFSJJGOWkrqhipJUIgqKQkWZ4fZz7zRsiJI35ueonJIjQJac9ipHSUqe4Xr71eXBQsS1v64LD1OfbbmBaltUplmxrf6/qelVoW7Zdc1wnJ27N2/Ggo5UcJTDGaaf43u7GOI0IV5ghKX3HTlSQIaEoZmRgtlNJEoSv0SXxNeUoIjLIhh8MYFkrXdiLhS6u4FD9PpGhSMp+FOrOCKkr+dvLxb88P1W9vSCjPEkV4Xi0qJcyqGKYxwG7VBCsWF8ThAXVt0J8hQTCSodm6hC+PoX/k4ZrOVVr98wrHR6N4yiADbAJKsABNXAITsApqAMM7sADeALPxr3xaLwYr6PWCWM8swZ+wHj7BFBDlEI=</latexit>...

PART 1: Left-sided (infinite length)

PART 2: it could be 
considered 

right-sided (FINITE 
length) - this part just 

adds a pole in z=0

This signal is “more” left-sided, since has infinite length in the 
right-side… So many people say: left-sided signal



This signal is “more” left-sided, since has infinite length in the 
right-side… So many people say: left-sided signal

There is a pole at z=0

It is like a “donut” ROC,  
but where  

the smaller radius is zero


