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In this slides…

• Other examples - problems - exercises  



Recall - Example 6 (see previous slides)

<latexit sha1_base64="Tnn+gV2vxXVGxQAZNKybDcmYcO0="></latexit>

y(t) = x(t) ⇤ h(t) =?

<latexit sha1_base64="jHqKgtKH43mgLperXjt3u/IveZo="></latexit>

x(t) = 1 if t 2 [0, 1], otherwise x(t) = 0

h(t) = 1 if t 2 [0,↵], otherwise h(t) = 0 with ↵ < 1

<latexit sha1_base64="ortdED3m9v0BaBhJU6+Ebe3+W8A="></latexit>

x(t)
<latexit sha1_base64="xE4fd3ShkqMppR8DslqfBIuLMmI="></latexit>

1

<latexit sha1_base64="xE4fd3ShkqMppR8DslqfBIuLMmI="></latexit>

1

<latexit sha1_base64="a3O4Is9Fce4Rvs6lS2LdPFMBlYE="></latexit>

t

<latexit sha1_base64="xE4fd3ShkqMppR8DslqfBIuLMmI="></latexit>

1

<latexit sha1_base64="xE4fd3ShkqMppR8DslqfBIuLMmI="></latexit>

1

<latexit sha1_base64="a3O4Is9Fce4Rvs6lS2LdPFMBlYE="></latexit>

t

<latexit sha1_base64="4hzQBc2IPRNzympC5//Sat8HYyw="></latexit>

h(t)

<latexit sha1_base64="jKY3WbikZjlbkes0tLr74slvKLM="></latexit>↵



Recall - Example 6 (see previous slides)

• The final solution was: 

<latexit sha1_base64="bOXi2CZDWpf7CvnfFXTbrGfRiUM="></latexit>

t

<latexit sha1_base64="hK2um7JU3RgvTu4kFLdpjKxn/7w="></latexit>

y(t)

<latexit sha1_base64="I8FhFvRVVhg7OHhdi8nNpbHZvTw="></latexit>↵
<latexit sha1_base64="k9+EImg2s0sSKGfuJvGG2JpS7K4="></latexit>

1 + ↵
<latexit sha1_base64="FKHm9FmR4B0P+kMcRdskBSU/Wic="></latexit>

1

<latexit sha1_base64="Sqz4wSvb3ChfSLwAmN4WaOjwkXs="></latexit>

y(t) = 1 + ↵� t

<latexit sha1_base64="0R39D9zkK6DJFv0sRFH9MZOHUz0="></latexit>

y(t) = ↵

<latexit sha1_base64="gukuBDIU+d3GvajDkOV9HPS7Suc="></latexit>

y(t) = t

<latexit sha1_base64="ydIiyjI7SpRhYqR7+fMAY27xEWo="></latexit>

y(t) = 0 <latexit sha1_base64="ydIiyjI7SpRhYqR7+fMAY27xEWo="></latexit>

y(t) = 0



Example 6 - just other view
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<latexit sha1_base64="NvpsWuop88fJkBkX0Mkrjt3IL/4=">AAAB+3icbVDLSsNAFJ3UV62vWJduBotQNyURRZcFN7qrYB/QhjKZ3rRDJ5MwMxFLyK+4caGIW3/EnX/jNM1CWw9cOJxz79y5x485U9pxvq3S2vrG5lZ5u7Kzu7d/YB9WOypKJIU2jXgkez5RwJmAtmaaQy+WQEKfQ9ef3sz97iNIxSLxoGcxeCEZCxYwSrSRhnY1HeSPpD5PIJvU9Vk2tGtOw8mBV4lbkBoq0BraX4NRRJMQhKacKNV3nVh7KZGaUQ5ZZZAoiAmdkjH0DRUkBOWl+doMnxplhINImhIa5+rviZSESs1C33SGRE/UsjcX//P6iQ6uvZSJONEg6GJRkHCsIzwPAo+YBKr5zBBCJTN/xXRCJKHaxFUxIbjLJ6+SznnDvWw49xe15l0RRxkdoxNURy66Qk10i1qojSh6Qs/oFb1ZmfVivVsfi9aSVcwcoT+wPn8AXgmUqg==</latexit>

h(t) <latexit sha1_base64="w3HU6+NqJC77tsuBTFO9ju5cZf8=">AAAB+nicbVDLSsNAFL2pr1pfqS7dDBahbkoiii4LbnRXwT6gDWUymbRDJw9mJmqJ+RQ3LhRx65e482+cpllo64ELh3PunTv3uDFnUlnWt1FaWV1b3yhvVra2d3b3zOp+R0aJILRNIh6Jnosl5SykbcUUp71YUBy4nHbdydXM795TIVkU3qlpTJ0Aj0LmM4KVloZmNR3kj6SCetljXZ1kQ7NmNawcaJnYBalBgdbQ/Bp4EUkCGirCsZR924qVk2KhGOE0qwwSSWNMJnhE+5qGOKDSSfOtGTrWiof8SOgKFcrV3xMpDqScBq7uDLAay0VvJv7n9RPlXzopC+NE0ZDMF/kJRypCsxyQxwQlik81wUQw/VdExlhgonRaFR2CvXjyMumcNuzzhnV7VmveFHGU4RCOoA42XEATrqEFbSDwAM/wCm/Gk/FivBsf89aSUcwcwB8Ynz+k+pRD</latexit>

x(t)

<latexit sha1_base64="w+0bTXc49k5NMzRL4JoCSLFLmsM=">AAACAHicbVC7TsMwFHXKq4RXgIGBxaKqVJYqQSAYK7HAViT6kNqochynteo4ke0goigLv8LCAEKsfAYbf4ObZoCWI13p6Jx7fX2PFzMqlW1/G5WV1bX1jeqmubW9s7tn7R90ZZQITDo4YpHoe0gSRjnpKKoY6ceCoNBjpOdNr2d+74EISSN+r9KYuCEacxpQjJSWRtZR2lCnZj0bFk9lgvj5o1bykVWzm3YBuEycktRAifbI+hr6EU5CwhVmSMqBY8fKzZBQFDOSm8NEkhjhKRqTgaYchUS6WbE1h3Wt+DCIhC6uYKH+nshQKGUaerozRGoiF72Z+J83SFRw5WaUx4kiHM8XBQmDKoKzNKBPBcGKpZogLKj+K8QTJBBWOjNTh+AsnrxMumdN56Jp353XWrdlHFVwDE5AAzjgErTADWiDDsAgB8/gFbwZT8aL8W58zFsrRjlzCP7A+PwByj2V7A==</latexit>

y(t)• Solution



Example 7

<latexit sha1_base64="Tnn+gV2vxXVGxQAZNKybDcmYcO0="></latexit>

y(t) = x(t) ⇤ h(t) =?

<latexit sha1_base64="UrOJKecFa0p5QObU4ondCzOdVho="></latexit>

x(t) = 1 if t 2 [�10, 4], otherwise x(t) = 0

h(t) = 2 if t 2 [�5, 1], otherwise h(t) = 0



Example 7
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• Solution

<latexit sha1_base64="w+0bTXc49k5NMzRL4JoCSLFLmsM=">AAACAHicbVC7TsMwFHXKq4RXgIGBxaKqVJYqQSAYK7HAViT6kNqochynteo4ke0goigLv8LCAEKsfAYbf4ObZoCWI13p6Jx7fX2PFzMqlW1/G5WV1bX1jeqmubW9s7tn7R90ZZQITDo4YpHoe0gSRjnpKKoY6ceCoNBjpOdNr2d+74EISSN+r9KYuCEacxpQjJSWRtZR2lCnZj0bFk9lgvj5o1bykVWzm3YBuEycktRAifbI+hr6EU5CwhVmSMqBY8fKzZBQFDOSm8NEkhjhKRqTgaYchUS6WbE1h3Wt+DCIhC6uYKH+nshQKGUaerozRGoiF72Z+J83SFRw5WaUx4kiHM8XBQmDKoKzNKBPBcGKpZogLKj+K8QTJBBWOjNTh+AsnrxMumdN56Jp353XWrdlHFVwDE5AAzjgErTADWiDDsAgB8/gFbwZT8aL8W58zFsrRjlzCP7A+PwByj2V7A==</latexit>

y(t)

<latexit sha1_base64="cuTMVWMEc82Q2U1sY3rqBwrn1PU=">AAACAHicbVC7TsMwFHXKq4RXgIGBxaKqVJYqQSAYK7HAViT6kNqochynteo4ke0gqigLv8LCAEKsfAYbf4OTZoCWI13p6Jx7fX2PFzMqlW1/G5WV1bX1jeqmubW9s7tn7R90ZZQITDo4YpHoe0gSRjnpKKoY6ceCoNBjpOdNr3O/90CEpBG/V7OYuCEacxpQjJSWRtZR/bGhTs10WDyVCuJnuZCNrJrdtAvAZeKUpAZKtEfW19CPcBISrjBDUg4cO1ZuioSimJHMHCaSxAhP0ZgMNOUoJNJNi60ZrGvFh0EkdHEFC/X3RIpCKWehpztDpCZy0cvF/7xBooIrN6U8ThTheL4oSBhUEczTgD4VBCs20wRhQfVfIZ4ggbDSmZk6BGfx5GXSPWs6F0377rzWui3jqIJjcAIawAGXoAVuQBt0AAYZeAav4M14Ml6Md+Nj3loxyplD8AfG5w/IFZXr</latexit>

x(t)

<latexit sha1_base64="f09MPb4yk2MbjseqBwVpBD/N7k4=">AAACFHicbZDLSsNAFIYn9VbjLerSTbAUKkJJRNFlwY3uKtgLtKFMJqft0MmFmYlYQh7Cja/ixoUibl24822cpBG09cDAz/efM2fmdyNGhbSsL620tLyyulZe1zc2t7Z3jN29tghjTqBFQhbyrosFMBpAS1LJoBtxwL7LoONOLjO/cwdc0DC4ldMIHB+PAjqkBEuFBsZx9b4mj/Rq0s/vSjh4aUZS/Ye4LIZ0nKGBUbHqVl7morALUUFFNQfGZ98LSexDIAnDQvRsK5JOgrmkhEGq92MBESYTPIKekgH2QThJvjY1q4p45jDk6gTSzOnviQT7Qkx9V3X6WI7FvJfB/7xeLIcXTkKDKJYQkNmiYcxMGZpZQqZHORDJpkpgwql6q0nGmGMiVY66CsGe//KiaJ/U7bO6dXNaaVwXcZTRATpENWSjc9RAV6iJWoigB/SEXtCr9qg9a2/a+6y1pBUz++hPaR/f27aeIg==</latexit>

h(t)



Example 8

<latexit sha1_base64="Tnn+gV2vxXVGxQAZNKybDcmYcO0="></latexit>

y(t) = x(t) ⇤ h(t) =?

<latexit sha1_base64="f5bm97yXP1waKqm0IQviM04WNFQ="></latexit>

x(t) = 1 if t 2 [�10, 4], otherwise x(t) = 0

h(t) = �2 if t 2 [�5, 1], otherwise h(t) = 0



Example 8

• Solution
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<latexit sha1_base64="w+0bTXc49k5NMzRL4JoCSLFLmsM=">AAACAHicbVC7TsMwFHXKq4RXgIGBxaKqVJYqQSAYK7HAViT6kNqochynteo4ke0goigLv8LCAEKsfAYbf4ObZoCWI13p6Jx7fX2PFzMqlW1/G5WV1bX1jeqmubW9s7tn7R90ZZQITDo4YpHoe0gSRjnpKKoY6ceCoNBjpOdNr2d+74EISSN+r9KYuCEacxpQjJSWRtZR2lCnZj0bFk9lgvj5o1bykVWzm3YBuEycktRAifbI+hr6EU5CwhVmSMqBY8fKzZBQFDOSm8NEkhjhKRqTgaYchUS6WbE1h3Wt+DCIhC6uYKH+nshQKGUaerozRGoiF72Z+J83SFRw5WaUx4kiHM8XBQmDKoKzNKBPBcGKpZogLKj+K8QTJBBWOjNTh+AsnrxMumdN56Jp353XWrdlHFVwDE5AAzjgErTADWiDDsAgB8/gFbwZT8aL8W58zFsrRjlzCP7A+PwByj2V7A==</latexit>

y(t)

<latexit sha1_base64="cuTMVWMEc82Q2U1sY3rqBwrn1PU=">AAACAHicbVC7TsMwFHXKq4RXgIGBxaKqVJYqQSAYK7HAViT6kNqochynteo4ke0gqigLv8LCAEKsfAYbf4OTZoCWI13p6Jx7fX2PFzMqlW1/G5WV1bX1jeqmubW9s7tn7R90ZZQITDo4YpHoe0gSRjnpKKoY6ceCoNBjpOdNr3O/90CEpBG/V7OYuCEacxpQjJSWRtZR/bGhTs10WDyVCuJnuZCNrJrdtAvAZeKUpAZKtEfW19CPcBISrjBDUg4cO1ZuioSimJHMHCaSxAhP0ZgMNOUoJNJNi60ZrGvFh0EkdHEFC/X3RIpCKWehpztDpCZy0cvF/7xBooIrN6U8ThTheL4oSBhUEczTgD4VBCs20wRhQfVfIZ4ggbDSmZk6BGfx5GXSPWs6F0377rzWui3jqIJjcAIawAGXoAVuQBt0AAYZeAav4M14Ml6Md+Nj3loxyplD8AfG5w/IFZXr</latexit>

x(t)

<latexit sha1_base64="f09MPb4yk2MbjseqBwVpBD/N7k4=">AAACFHicbZDLSsNAFIYn9VbjLerSTbAUKkJJRNFlwY3uKtgLtKFMJqft0MmFmYlYQh7Cja/ixoUibl24822cpBG09cDAz/efM2fmdyNGhbSsL620tLyyulZe1zc2t7Z3jN29tghjTqBFQhbyrosFMBpAS1LJoBtxwL7LoONOLjO/cwdc0DC4ldMIHB+PAjqkBEuFBsZx9b4mj/Rq0s/vSjh4aUZS/Ye4LIZ0nKGBUbHqVl7morALUUFFNQfGZ98LSexDIAnDQvRsK5JOgrmkhEGq92MBESYTPIKekgH2QThJvjY1q4p45jDk6gTSzOnviQT7Qkx9V3X6WI7FvJfB/7xeLIcXTkKDKJYQkNmiYcxMGZpZQqZHORDJpkpgwql6q0nGmGMiVY66CsGe//KiaJ/U7bO6dXNaaVwXcZTRATpENWSjc9RAV6iJWoigB/SEXtCr9qg9a2/a+6y1pBUz++hPaR/f27aeIg==</latexit>

h(t)



Example 9

<latexit sha1_base64="Tnn+gV2vxXVGxQAZNKybDcmYcO0="></latexit>

y(t) = x(t) ⇤ h(t) =?

<latexit sha1_base64="pD+ru8ZfKkv250F/IJsI2i7N+ro="></latexit>

x(t) = 1 if t 2 [�10, 4], otherwise x(t) = 0

h(t) = t if t 2 [�5, 1], otherwise h(t) = 0



Example 9

• Solution
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<latexit sha1_base64="w+0bTXc49k5NMzRL4JoCSLFLmsM=">AAACAHicbVC7TsMwFHXKq4RXgIGBxaKqVJYqQSAYK7HAViT6kNqochynteo4ke0goigLv8LCAEKsfAYbf4ObZoCWI13p6Jx7fX2PFzMqlW1/G5WV1bX1jeqmubW9s7tn7R90ZZQITDo4YpHoe0gSRjnpKKoY6ceCoNBjpOdNr2d+74EISSN+r9KYuCEacxpQjJSWRtZR2lCnZj0bFk9lgvj5o1bykVWzm3YBuEycktRAifbI+hr6EU5CwhVmSMqBY8fKzZBQFDOSm8NEkhjhKRqTgaYchUS6WbE1h3Wt+DCIhC6uYKH+nshQKGUaerozRGoiF72Z+J83SFRw5WaUx4kiHM8XBQmDKoKzNKBPBcGKpZogLKj+K8QTJBBWOjNTh+AsnrxMumdN56Jp353XWrdlHFVwDE5AAzjgErTADWiDDsAgB8/gFbwZT8aL8W58zFsrRjlzCP7A+PwByj2V7A==</latexit>

y(t)

<latexit sha1_base64="cuTMVWMEc82Q2U1sY3rqBwrn1PU=">AAACAHicbVC7TsMwFHXKq4RXgIGBxaKqVJYqQSAYK7HAViT6kNqochynteo4ke0gqigLv8LCAEKsfAYbf4OTZoCWI13p6Jx7fX2PFzMqlW1/G5WV1bX1jeqmubW9s7tn7R90ZZQITDo4YpHoe0gSRjnpKKoY6ceCoNBjpOdNr3O/90CEpBG/V7OYuCEacxpQjJSWRtZR/bGhTs10WDyVCuJnuZCNrJrdtAvAZeKUpAZKtEfW19CPcBISrjBDUg4cO1ZuioSimJHMHCaSxAhP0ZgMNOUoJNJNi60ZrGvFh0EkdHEFC/X3RIpCKWehpztDpCZy0cvF/7xBooIrN6U8ThTheL4oSBhUEczTgD4VBCs20wRhQfVfIZ4ggbDSmZk6BGfx5GXSPWs6F0377rzWui3jqIJjcAIawAGXoAVuQBt0AAYZeAav4M14Ml6Md+Nj3loxyplD8AfG5w/IFZXr</latexit>

x(t)

<latexit sha1_base64="f09MPb4yk2MbjseqBwVpBD/N7k4=">AAACFHicbZDLSsNAFIYn9VbjLerSTbAUKkJJRNFlwY3uKtgLtKFMJqft0MmFmYlYQh7Cja/ixoUibl24822cpBG09cDAz/efM2fmdyNGhbSsL620tLyyulZe1zc2t7Z3jN29tghjTqBFQhbyrosFMBpAS1LJoBtxwL7LoONOLjO/cwdc0DC4ldMIHB+PAjqkBEuFBsZx9b4mj/Rq0s/vSjh4aUZS/Ye4LIZ0nKGBUbHqVl7morALUUFFNQfGZ98LSexDIAnDQvRsK5JOgrmkhEGq92MBESYTPIKekgH2QThJvjY1q4p45jDk6gTSzOnviQT7Qkx9V3X6WI7FvJfB/7xeLIcXTkKDKJYQkNmiYcxMGZpZQqZHORDJpkpgwql6q0nGmGMiVY66CsGe//KiaJ/U7bO6dXNaaVwXcZTRATpENWSjc9RAV6iJWoigB/SEXtCr9qg9a2/a+6y1pBUz++hPaR/f27aeIg==</latexit>

h(t)



Example 10

<latexit sha1_base64="Tnn+gV2vxXVGxQAZNKybDcmYcO0="></latexit>

y(t) = x(t) ⇤ h(t) =?

<latexit sha1_base64="SbE5aXkpIRCQcjgmc8ARkGdDGjo="></latexit>

x(t) = �t if t 2 [�10, 4], otherwise x(t) = 0

h(t) = t if t 2 [�5, 1], otherwise h(t) = 0



Example 10

• Solution

-20-18-16-14-12-10 -8 -6 -4 -2 0 2 4 6 8 10 12 14 16 18 20
-7
-4
-1
2
5
8
11

-20-18-16-14-12-10 -8 -6 -4 -2 0 2 4 6 8 10 12 14 16 18 20
-100
-80
-60
-40
-20
0
20
40

<latexit sha1_base64="cuTMVWMEc82Q2U1sY3rqBwrn1PU=">AAACAHicbVC7TsMwFHXKq4RXgIGBxaKqVJYqQSAYK7HAViT6kNqochynteo4ke0gqigLv8LCAEKsfAYbf4OTZoCWI13p6Jx7fX2PFzMqlW1/G5WV1bX1jeqmubW9s7tn7R90ZZQITDo4YpHoe0gSRjnpKKoY6ceCoNBjpOdNr3O/90CEpBG/V7OYuCEacxpQjJSWRtZR/bGhTs10WDyVCuJnuZCNrJrdtAvAZeKUpAZKtEfW19CPcBISrjBDUg4cO1ZuioSimJHMHCaSxAhP0ZgMNOUoJNJNi60ZrGvFh0EkdHEFC/X3RIpCKWehpztDpCZy0cvF/7xBooIrN6U8ThTheL4oSBhUEczTgD4VBCs20wRhQfVfIZ4ggbDSmZk6BGfx5GXSPWs6F0377rzWui3jqIJjcAIawAGXoAVuQBt0AAYZeAav4M14Ml6Md+Nj3loxyplD8AfG5w/IFZXr</latexit>

x(t)

<latexit sha1_base64="f09MPb4yk2MbjseqBwVpBD/N7k4=">AAACFHicbZDLSsNAFIYn9VbjLerSTbAUKkJJRNFlwY3uKtgLtKFMJqft0MmFmYlYQh7Cja/ixoUibl24822cpBG09cDAz/efM2fmdyNGhbSsL620tLyyulZe1zc2t7Z3jN29tghjTqBFQhbyrosFMBpAS1LJoBtxwL7LoONOLjO/cwdc0DC4ldMIHB+PAjqkBEuFBsZx9b4mj/Rq0s/vSjh4aUZS/Ye4LIZ0nKGBUbHqVl7morALUUFFNQfGZ98LSexDIAnDQvRsK5JOgrmkhEGq92MBESYTPIKekgH2QThJvjY1q4p45jDk6gTSzOnviQT7Qkx9V3X6WI7FvJfB/7xeLIcXTkKDKJYQkNmiYcxMGZpZQqZHORDJpkpgwql6q0nGmGMiVY66CsGe//KiaJ/U7bO6dXNaaVwXcZTRATpENWSjc9RAV6iJWoigB/SEXtCr9qg9a2/a+6y1pBUz++hPaR/f27aeIg==</latexit>

h(t)

<latexit sha1_base64="w+0bTXc49k5NMzRL4JoCSLFLmsM=">AAACAHicbVC7TsMwFHXKq4RXgIGBxaKqVJYqQSAYK7HAViT6kNqochynteo4ke0goigLv8LCAEKsfAYbf4ObZoCWI13p6Jx7fX2PFzMqlW1/G5WV1bX1jeqmubW9s7tn7R90ZZQITDo4YpHoe0gSRjnpKKoY6ceCoNBjpOdNr2d+74EISSN+r9KYuCEacxpQjJSWRtZR2lCnZj0bFk9lgvj5o1bykVWzm3YBuEycktRAifbI+hr6EU5CwhVmSMqBY8fKzZBQFDOSm8NEkhjhKRqTgaYchUS6WbE1h3Wt+DCIhC6uYKH+nshQKGUaerozRGoiF72Z+J83SFRw5WaUx4kiHM8XBQmDKoKzNKBPBcGKpZogLKj+K8QTJBBWOjNTh+AsnrxMumdN56Jp353XWrdlHFVwDE5AAzjgErTADWiDDsAgB8/gFbwZT8aL8W58zFsrRjlzCP7A+PwByj2V7A==</latexit>

y(t)



Example 11

<latexit sha1_base64="Tnn+gV2vxXVGxQAZNKybDcmYcO0="></latexit>

y(t) = x(t) ⇤ h(t) =?

<latexit sha1_base64="1J4LmQcUVzGXfFnjP+zeQo0C22I="></latexit>

x(t) = 1 if t 2 [0, 1], otherwise x(t) = 0

h(t) = 1 if t 2 [0, 1], otherwise h(t) = 0



Example 11

• Solution
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<latexit sha1_base64="cuTMVWMEc82Q2U1sY3rqBwrn1PU=">AAACAHicbVC7TsMwFHXKq4RXgIGBxaKqVJYqQSAYK7HAViT6kNqochynteo4ke0gqigLv8LCAEKsfAYbf4OTZoCWI13p6Jx7fX2PFzMqlW1/G5WV1bX1jeqmubW9s7tn7R90ZZQITDo4YpHoe0gSRjnpKKoY6ceCoNBjpOdNr3O/90CEpBG/V7OYuCEacxpQjJSWRtZR/bGhTs10WDyVCuJnuZCNrJrdtAvAZeKUpAZKtEfW19CPcBISrjBDUg4cO1ZuioSimJHMHCaSxAhP0ZgMNOUoJNJNi60ZrGvFh0EkdHEFC/X3RIpCKWehpztDpCZy0cvF/7xBooIrN6U8ThTheL4oSBhUEczTgD4VBCs20wRhQfVfIZ4ggbDSmZk6BGfx5GXSPWs6F0377rzWui3jqIJjcAIawAGXoAVuQBt0AAYZeAav4M14Ml6Md+Nj3loxyplD8AfG5w/IFZXr</latexit>

x(t)

<latexit sha1_base64="f09MPb4yk2MbjseqBwVpBD/N7k4=">AAACFHicbZDLSsNAFIYn9VbjLerSTbAUKkJJRNFlwY3uKtgLtKFMJqft0MmFmYlYQh7Cja/ixoUibl24822cpBG09cDAz/efM2fmdyNGhbSsL620tLyyulZe1zc2t7Z3jN29tghjTqBFQhbyrosFMBpAS1LJoBtxwL7LoONOLjO/cwdc0DC4ldMIHB+PAjqkBEuFBsZx9b4mj/Rq0s/vSjh4aUZS/Ye4LIZ0nKGBUbHqVl7morALUUFFNQfGZ98LSexDIAnDQvRsK5JOgrmkhEGq92MBESYTPIKekgH2QThJvjY1q4p45jDk6gTSzOnviQT7Qkx9V3X6WI7FvJfB/7xeLIcXTkKDKJYQkNmiYcxMGZpZQqZHORDJpkpgwql6q0nGmGMiVY66CsGe//KiaJ/U7bO6dXNaaVwXcZTRATpENWSjc9RAV6iJWoigB/SEXtCr9qg9a2/a+6y1pBUz++hPaR/f27aeIg==</latexit>

h(t)

<latexit sha1_base64="w+0bTXc49k5NMzRL4JoCSLFLmsM=">AAACAHicbVC7TsMwFHXKq4RXgIGBxaKqVJYqQSAYK7HAViT6kNqochynteo4ke0goigLv8LCAEKsfAYbf4ObZoCWI13p6Jx7fX2PFzMqlW1/G5WV1bX1jeqmubW9s7tn7R90ZZQITDo4YpHoe0gSRjnpKKoY6ceCoNBjpOdNr2d+74EISSN+r9KYuCEacxpQjJSWRtZR2lCnZj0bFk9lgvj5o1bykVWzm3YBuEycktRAifbI+hr6EU5CwhVmSMqBY8fKzZBQFDOSm8NEkhjhKRqTgaYchUS6WbE1h3Wt+DCIhC6uYKH+nshQKGUaerozRGoiF72Z+J83SFRw5WaUx4kiHM8XBQmDKoKzNKBPBcGKpZogLKj+K8QTJBBWOjNTh+AsnrxMumdN56Jp353XWrdlHFVwDE5AAzjgErTADWiDDsAgB8/gFbwZT8aL8W58zFsrRjlzCP7A+PwByj2V7A==</latexit>

y(t)



Example 12

<latexit sha1_base64="Tnn+gV2vxXVGxQAZNKybDcmYcO0="></latexit>

y(t) = x(t) ⇤ h(t) =?

<latexit sha1_base64="J4J+P0nq5iPlfYLica3E1Jy/tDE="></latexit>

x(t)

h(t) = u(t)

• step function



Example 12
<latexit sha1_base64="rGjpDZr//irF4spxbKgerL+GiUc="></latexit>

y(t) =

Z +1

�1
x(⌧)u(t� ⌧)d⌧

<latexit sha1_base64="LlfJ0NNCZrb7tUBAKqJZ0VG+MMA="></latexit>

g(⌧) = u(�⌧)

<latexit sha1_base64="wGOofle9rN3g7QobQBP2DG3ITfE="></latexit>

g(⌧ + t)
<latexit sha1_base64="0hyNz9c8fFXc0mPHx/h/LwX8zGM="></latexit>

1
<latexit sha1_base64="4yGuPzmpxdeeLD/ex82sT5EuqoM="></latexit>⌧

<latexit sha1_base64="R60vvoRaxfchbwHMyMXVZdsNRb4="></latexit>

t



Example 12
<latexit sha1_base64="rGjpDZr//irF4spxbKgerL+GiUc="></latexit>

y(t) =

Z +1

�1
x(⌧)u(t� ⌧)d⌧

<latexit sha1_base64="H10cYW0oXW0AwYwq9qhfdfSovfE="></latexit>

y(t) =

Z t

�1
x(⌧)d⌧ • An integrator



More examples
• More complicated problems at:

https://www.youtube.com/watch?
v=znkTOn0SfYU&list=PLBlnK6fEyqRhG6s3jYIU48CqsT5cyiDTO&index=126


https://www.youtube.com/watch?
v=rzV1iWmqtX0&list=PLBlnK6fEyqRhG6s3jYIU48CqsT5cyiDTO&index=124

https://www.youtube.com/watch?v=znkTOn0SfYU&list=PLBlnK6fEyqRhG6s3jYIU48CqsT5cyiDTO&index=126
https://www.youtube.com/watch?v=znkTOn0SfYU&list=PLBlnK6fEyqRhG6s3jYIU48CqsT5cyiDTO&index=126
https://www.youtube.com/watch?v=rzV1iWmqtX0&list=PLBlnK6fEyqRhG6s3jYIU48CqsT5cyiDTO&index=124
https://www.youtube.com/watch?v=rzV1iWmqtX0&list=PLBlnK6fEyqRhG6s3jYIU48CqsT5cyiDTO&index=124


Important  properties
• Two signals - x(t) and h(t) - with FINITE LENGTHS:

<latexit sha1_base64="b008p+J00E9aoOsBUIrVZFTAsfc="></latexit>

x(t) non-zero in t 2 [t1, t2],

h(t) non-zero in t 2 [t3, t4],

<latexit sha1_base64="cqCRJLxVzLqv+JjkpXOED+5h1IY="></latexit>

y(t) non-zero in t 2 [t1 + t3, t2 + t4],
<latexit sha1_base64="6t9OgNBD/uvRk7M6Wphy6k8+AqI="></latexit>

t1 + t3  t  t2 + t4



Important  properties
• Property of the areas (integrals in the domain):

<latexit sha1_base64="VcJStDhNGuIj9wdnY6vRVEe5Cfo="></latexit>

y(t) = x(t) ⇤ h(t)

<latexit sha1_base64="PfpKjvtmeupSP55AAAY7zjrGhOw="></latexit>

AX
<latexit sha1_base64="dE7OjupUlOnsDoEis9rpEVPipe0="></latexit>

AH

<latexit sha1_base64="Kj5Iy5w+CinhLGnor5DDKasUtIM="></latexit>

AY

<latexit sha1_base64="TzcUWU51gmMDU111UJsPzmhCFDY="></latexit>

AY = AXAH



Important  properties

• Consider two signals - x(t) and h(t) - with FINITE LENGTHS, for 
instance, one with length Tx and the other with length Th.


• Then signal obtained as convolution, y(t), the LENGTH is 
Ty=Tx+Th.
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<latexit sha1_base64="w+0bTXc49k5NMzRL4JoCSLFLmsM=">AAACAHicbVC7TsMwFHXKq4RXgIGBxaKqVJYqQSAYK7HAViT6kNqochynteo4ke0goigLv8LCAEKsfAYbf4ObZoCWI13p6Jx7fX2PFzMqlW1/G5WV1bX1jeqmubW9s7tn7R90ZZQITDo4YpHoe0gSRjnpKKoY6ceCoNBjpOdNr2d+74EISSN+r9KYuCEacxpQjJSWRtZR2lCnZj0bFk9lgvj5o1bykVWzm3YBuEycktRAifbI+hr6EU5CwhVmSMqBY8fKzZBQFDOSm8NEkhjhKRqTgaYchUS6WbE1h3Wt+DCIhC6uYKH+nshQKGUaerozRGoiF72Z+J83SFRw5WaUx4kiHM8XBQmDKoKzNKBPBcGKpZogLKj+K8QTJBBWOjNTh+AsnrxMumdN56Jp353XWrdlHFVwDE5AAzjgErTADWiDDsAgB8/gFbwZT8aL8W58zFsrRjlzCP7A+PwByj2V7A==</latexit>

y(t)

<latexit sha1_base64="cuTMVWMEc82Q2U1sY3rqBwrn1PU=">AAACAHicbVC7TsMwFHXKq4RXgIGBxaKqVJYqQSAYK7HAViT6kNqochynteo4ke0gqigLv8LCAEKsfAYbf4OTZoCWI13p6Jx7fX2PFzMqlW1/G5WV1bX1jeqmubW9s7tn7R90ZZQITDo4YpHoe0gSRjnpKKoY6ceCoNBjpOdNr3O/90CEpBG/V7OYuCEacxpQjJSWRtZR/bGhTs10WDyVCuJnuZCNrJrdtAvAZeKUpAZKtEfW19CPcBISrjBDUg4cO1ZuioSimJHMHCaSxAhP0ZgMNOUoJNJNi60ZrGvFh0EkdHEFC/X3RIpCKWehpztDpCZy0cvF/7xBooIrN6U8ThTheL4oSBhUEczTgD4VBCs20wRhQfVfIZ4ggbDSmZk6BGfx5GXSPWs6F0377rzWui3jqIJjcAIawAGXoAVuQBt0AAYZeAav4M14Ml6Md+Nj3loxyplD8AfG5w/IFZXr</latexit>

x(t)

<latexit sha1_base64="f09MPb4yk2MbjseqBwVpBD/N7k4=">AAACFHicbZDLSsNAFIYn9VbjLerSTbAUKkJJRNFlwY3uKtgLtKFMJqft0MmFmYlYQh7Cja/ixoUibl24822cpBG09cDAz/efM2fmdyNGhbSsL620tLyyulZe1zc2t7Z3jN29tghjTqBFQhbyrosFMBpAS1LJoBtxwL7LoONOLjO/cwdc0DC4ldMIHB+PAjqkBEuFBsZx9b4mj/Rq0s/vSjh4aUZS/Ye4LIZ0nKGBUbHqVl7morALUUFFNQfGZ98LSexDIAnDQvRsK5JOgrmkhEGq92MBESYTPIKekgH2QThJvjY1q4p45jDk6gTSzOnviQT7Qkx9V3X6WI7FvJfB/7xeLIcXTkKDKJYQkNmiYcxMGZpZQqZHORDJpkpgwql6q0nGmGMiVY66CsGe//KiaJ/U7bO6dXNaaVwXcZTRATpENWSjc9RAV6iJWoigB/SEXtCr9qg9a2/a+6y1pBUz++hPaR/f27aeIg==</latexit>

h(t)
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<latexit sha1_base64="cuTMVWMEc82Q2U1sY3rqBwrn1PU=">AAACAHicbVC7TsMwFHXKq4RXgIGBxaKqVJYqQSAYK7HAViT6kNqochynteo4ke0gqigLv8LCAEKsfAYbf4OTZoCWI13p6Jx7fX2PFzMqlW1/G5WV1bX1jeqmubW9s7tn7R90ZZQITDo4YpHoe0gSRjnpKKoY6ceCoNBjpOdNr3O/90CEpBG/V7OYuCEacxpQjJSWRtZR/bGhTs10WDyVCuJnuZCNrJrdtAvAZeKUpAZKtEfW19CPcBISrjBDUg4cO1ZuioSimJHMHCaSxAhP0ZgMNOUoJNJNi60ZrGvFh0EkdHEFC/X3RIpCKWehpztDpCZy0cvF/7xBooIrN6U8ThTheL4oSBhUEczTgD4VBCs20wRhQfVfIZ4ggbDSmZk6BGfx5GXSPWs6F0377rzWui3jqIJjcAIawAGXoAVuQBt0AAYZeAav4M14Ml6Md+Nj3loxyplD8AfG5w/IFZXr</latexit>

x(t)

<latexit sha1_base64="f09MPb4yk2MbjseqBwVpBD/N7k4=">AAACFHicbZDLSsNAFIYn9VbjLerSTbAUKkJJRNFlwY3uKtgLtKFMJqft0MmFmYlYQh7Cja/ixoUibl24822cpBG09cDAz/efM2fmdyNGhbSsL620tLyyulZe1zc2t7Z3jN29tghjTqBFQhbyrosFMBpAS1LJoBtxwL7LoONOLjO/cwdc0DC4ldMIHB+PAjqkBEuFBsZx9b4mj/Rq0s/vSjh4aUZS/Ye4LIZ0nKGBUbHqVl7morALUUFFNQfGZ98LSexDIAnDQvRsK5JOgrmkhEGq92MBESYTPIKekgH2QThJvjY1q4p45jDk6gTSzOnviQT7Qkx9V3X6WI7FvJfB/7xeLIcXTkKDKJYQkNmiYcxMGZpZQqZHORDJpkpgwql6q0nGmGMiVY66CsGe//KiaJ/U7bO6dXNaaVwXcZTRATpENWSjc9RAV6iJWoigB/SEXtCr9qg9a2/a+6y1pBUz++hPaR/f27aeIg==</latexit>

h(t)

<latexit sha1_base64="w+0bTXc49k5NMzRL4JoCSLFLmsM=">AAACAHicbVC7TsMwFHXKq4RXgIGBxaKqVJYqQSAYK7HAViT6kNqochynteo4ke0goigLv8LCAEKsfAYbf4ObZoCWI13p6Jx7fX2PFzMqlW1/G5WV1bX1jeqmubW9s7tn7R90ZZQITDo4YpHoe0gSRjnpKKoY6ceCoNBjpOdNr2d+74EISSN+r9KYuCEacxpQjJSWRtZR2lCnZj0bFk9lgvj5o1bykVWzm3YBuEycktRAifbI+hr6EU5CwhVmSMqBY8fKzZBQFDOSm8NEkhjhKRqTgaYchUS6WbE1h3Wt+DCIhC6uYKH+nshQKGUaerozRGoiF72Z+J83SFRw5WaUx4kiHM8XBQmDKoKzNKBPBcGKpZogLKj+K8QTJBBWOjNTh+AsnrxMumdN56Jp353XWrdlHFVwDE5AAzjgErTADWiDDsAgB8/gFbwZT8aL8W58zFsrRjlzCP7A+PwByj2V7A==</latexit>

y(t)

<latexit sha1_base64="iG3U+KsFO4QJo74PBjVflF5PDWg="></latexit>

TX = 1

TH = 1

TY = 2

<latexit sha1_base64="UD1EeEqf0qKhJXaDfhySpFLXyq4="></latexit>

TX = 14

TH = 6

TY = 20



Important  properties

• related links:

https://www.youtube.com/watch?v=80uvr_tdSI8&list=PLBlnK6fEyqRhG6s3jYIU48CqsT5cyiDTO&index=119



Questions?


