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<latexit sha1_base64="rYOuItHlxvW3wqEgZLofzaYiWkg=">AAACCHicbVBLSgNBFOyJvxh/UZduGoMQEcKMBM1GCLhxGcHEQDKEnp5O0qTnY/frgTDkAl7Ard7Anbj1Fl7Ac9hJZmESCx4UVe9Rj/JiwRXY9reVW1vf2NzKbxd2dvf2D4qHRy0VaUlZk0Yikm2PKCZ4yJrAQbB2LBkJPMEevdHt1H9MmFQ8Ch9gHDM3IIOQ9zklYCTXL+vk/Eb7yUXi616xZFfsGfAqcTJSQhkaveJP14+oDlgIVBClOo4dg5sSCZwKNil0tWIxoSMyYB1DQxIw5aazpyf4zCg+7kfSTAh4pv69SEmg1DjwzGZAYKiWvan4n9fR0K+5KQ9jDSyk86C+FhgiPG0A+1wyCmJsCKGSm18xHRJJKJieFlI8SUYMJgVTjLNcwyppXVacq0r1vlqq17KK8ugEnaIyctA1qqM71EBNRNETekGv6M16tt6tD+tzvpqzsptjtADr6xd9W5oJ</latexit>

d(uv) = udv + vdu

<latexit sha1_base64="bnSo7M7R1dPh181MZXPxuli8DUo=">AAACCHicbVBLSgNBFOyJvxh/UZduGoMQF4YZCZqNEHDjMoKJgWQIPT2dpEnPx+7XA2HIBbyAW72BO3HrLbyA57CTzMIkFjwoqt6jHuXFgiuw7W8rt7a+sbmV3y7s7O7tHxQPj1oq0pKyJo1EJNseUUzwkDWBg2DtWDISeII9eqPbqf+YMKl4FD7AOGZuQAYh73NKwEiu9pMbv6yT84vE171iya7YM+BV4mSkhDI0esWfrh9RHbAQqCBKdRw7BjclEjgVbFLoasViQkdkwDqGhiRgyk1nT0/wmVF83I+kmRDwTP17kZJAqXHgmc2AwFAte1PxP6+joV9zUx7GGlhI50F9LTBEeNoA9rlkFMTYEEIlN79iOiSSUDA9LaR4kowYTAqmGGe5hlXSuqw4V5XqfbVUr2UV5dEJOkVl5KBrVEd3qIGaiKIn9IJe0Zv1bL1bH9bnfDVnZTfHaAHW1y+CZZoL</latexit>

udv = d(uv)� vdu

<latexit sha1_base64="wuf3Ki13OcM0KOrmTU3+exdXcd4=">AAACGXicbZDLSsNAFIYn9VbrLepSF8Ei1IUlkaLdCAU3LivYC7ShTCaTduhkEuYSKKEbX8MXcKtv4E7cuvIFfA6naRa29cDAx3/O4T/zezElQtr2t1FYW9/Y3Cpul3Z29/YPzMOjtogUR7iFIhrxrgcFpoThliSS4m7MMQw9ijve+G7W7ySYCxKxRzmJsRvCISMBQVBqaWCe9gmTlvKT2wz8ikouLjNMfDUwy3bVzspaBSeHMsirOTB/+n6EVIiZRBQK0XPsWLop5JIgiqelvhI4hmgMh7inkcEQCzfNfjG1zrXiW0HE9dP+mfp3I4WhEJPQ05MhlCOx3JuJ//V6SgZ1NyUsVhIzNDcKFLVkZM0isXzCMZJ0ogEiTvStFhpBDpHUwS24eByOsZyWdDDOcgyr0L6qOtfV2kOt3KjnERXBCTgDFeCAG9AA96AJWgCBJ/ACXsGb8Wy8Gx/G53y0YOQ7x2ChjK9fFomgJw==</latexit>Z
udv =

Z
d(uv)�

Z
vdu

<latexit sha1_base64="JGIcredvtwoQARQKf50O7OE7n2c=">AAACEXicbVDLSsNAFJ3UV62v+Ni5GSyCG0siRbsRCm5cVrAPaEOZTKbt0MkkzCNQQ7/CH3Crf+BO3PoF/oDf4TTNwrYeuHA4517O5fgxo1I5zrdVWFvf2Nwqbpd2dvf2D+zDo5aMtMCkiSMWiY6PJGGUk6aiipFOLAgKfUba/vhu5rcTIiSN+KOaxMQL0ZDTAcVIGalvn/QoV1AHya1OLjOeBLpvl52KkwGuEjcnZZCj0bd/ekGEdUi4wgxJ2XWdWHkpEopiRqalnpYkRniMhqRrKEchkV6afT+F50YJ4CASZkx+pv69SFEo5ST0zWaI1EguezPxP6+r1aDmpZTHWhGO50EDzaCK4KwKGFBBsGITQxAW1PwK8QgJhJUpbCHFF2hM1LRkinGXa1glrauKe12pPlTL9VpeURGcgjNwAVxwA+rgHjRAE2DwBF7AK3iznq1368P6nK8WrPzmGCzA+voFtaqdWw==</latexit>Z
udv = uv �

Z
vdu

<latexit sha1_base64="orJBJ8sd7wCRpOuTtEzCywBdorE=">AAACEHicbVDLSsNAFJ3UV62vaJduBotQNyWRot0IBTe6q2Af0IQymUzaoZNJmJlIQ+hP+ANu9Q/ciVv/wB/wO5y2WdjWAxcO59zLPRwvZlQqy/o2ChubW9s7xd3S3v7B4ZF5fNKRUSIwaeOIRaLnIUkY5aStqGKkFwuCQo+Rrje+nfndJyIkjfijSmPihmjIaUAxUloamOX7G4dyBSfQwZGsTi6gPxmYFatmzQHXiZ2TCsjRGpg/jh/hJCRcYYak7NtWrNwMCUUxI9OSk0gSIzxGQ9LXlKOQSDebh5/Cc634MIiEHh1krv69yFAoZRp6ejNEaiRXvZn4n9dPVNBwM8rjRBGOF4+ChEEVwVkT0KeCYMVSTRAWVGeFeIQEwkr3tfTFE2hM1LSki7FXa1gnncuafVWrP9QrzUZeURGcgjNQBTa4Bk1wB1qgDTBIwQt4BW/Gs/FufBifi9WCkd+UwRKMr1+T+Jwb</latexit>

I =

Z
x cos(x)dx

<latexit sha1_base64="h7Exog0gykWPiitr6IKsvi42TPE=">AAAB/3icbVDLSsNAFJ3UV62vqks3g0VwVRIR7UYouHFZwT6gDWUyvWmHTiZh5kYsoQt/wK3+gTtx66f4A36HSZuFbT1w4XDOvdx7jxdJYdC2v63C2vrG5lZxu7Szu7d/UD48apkw1hyaPJSh7njMgBQKmihQQifSwAJPQtsb32Z++xG0EaF6wEkEbsCGSviCM8yk+OaJ9ssVu2rPQFeJk5MKydHol396g5DHASjkkhnTdewI3YRpFFzCtNSLDUSMj9kQuilVLADjJrNbp/QsVQbUD3VaCulM/TuRsMCYSeClnQHDkVn2MvE/rxujX3MToaIYQfH5Ij+WFEOaPU4HQgNHOUkJ41qkt1I+YppxTONZ2OJpNgacltJgnOUYVknroupcVS/vLyv1Wh5RkZyQU3JOHHJN6uSONEiTcDIiL+SVvFnP1rv1YX3OWwtWPnNMFmB9/QK8/5ZT</latexit>u = x
<latexit sha1_base64="jMC0b5fXugmoosANUMBBqoVrdy0=">AAACGHicbVDLTgIxFO3gC/E16pJNIzHBDZkxRNmYkLhxiYmACUxIp9OBhk47aTsEMmHhb/gDbvUP3Bm37vwBv8MCsxDwJE3OPefe3N7jx4wq7TjfVm5jc2t7J79b2Ns/ODyyj09aSiQSkyYWTMhHHynCKCdNTTUjj7EkKPIZafvD25nfHhGpqOAPehITL0J9TkOKkTZSzy4Go5suFqo8vgjGsKsFNLWi3NSwZ5ecijMHXCduRkogQ6Nn/3QDgZOIcI0ZUqrjOrH2UiQ1xYxMC91EkRjhIeqTjqEcRUR56fyIKTw3SgBDIc3jGs7VvxMpipSaRL7pjJAeqFVvJv7ndRId1ryU8jjRhOPFojBh0Nw6SwQGVBKs2cQQhCU1f4V4gCTC2uS2tMWXaEj0tGCCcVdjWCety4p7VaneV0v1WhZRHhTBGSgDF1yDOrgDDdAEGDyBF/AK3qxn6936sD4XrTkrmzkFS7C+fgGCFZ8+</latexit>

dv = cos(x)dx ! v = sin(x)

<latexit sha1_base64="ZikG7FzbOpks0SSKLTlxDJMx9Fk=">AAACKHicbZDdSgJBFMdn7cvsy+qymyEJDEl2Q8qbQOim7gzyA1yR2XHUwdnZZeZsKOJD9Bq9QLf1Bt2Ft130HI26RGp/GPjxP+dwzvy9UHANtj2xEmvrG5tbye3Uzu7e/kH68Kiqg0hRVqGBCFTdI5oJLlkFOAhWDxUjvidYzevfTuu1J6Y0D+QjDEPW9ElX8g6nBIzVSufubwau5jI7OL9wuYSYcXvw6+OcSwNtoJXO2Hl7JrwKTgwZFKvcSn+77YBGPpNABdG64dghNEdEAaeCjVNupFlIaJ90WcOgJD7TzdHsU2N8Zpw27gTKPAl45v6dGBFf66HvmU6fQE8v16bmf7VGBJ1ic8RlGAGTdL6oEwkMAZ4mhNtcMQpiaIBQxc2tmPaIIhRMjgtbPEX6DMYpE4yzHMMqVC/zzlW+8FDIlIpxREl0gk5RFjnoGpXQHSqjCqLoGb2iN/RuvVgf1qc1mbcmrHjmGC3I+voBMNOlRQ==</latexit>

I = x sin(x)�
Z

sin(x)dx = x sin(x) + cos(x)

Derivation

Ex 1

Alternative - much easier



<latexit sha1_base64="h3Lb3E5YzKpdk6xNDmawJ25jkY8=">AAACGXicbZDLSsNAFIYnXmu9RV3qYrAIdVOSUrQboeBGdxXsBZpYJtNJO3QyCTMTaQnZ+Bq+gFt9A3fi1pUv4HM4bbOwrT8M/PznHM6Zz4sYlcqyvo2V1bX1jc3cVn57Z3dv3zw4bMowFpg0cMhC0faQJIxy0lBUMdKOBEGBx0jLG15P6q1HIiQN+b0aR8QNUJ9Tn2KkdNQ1T26vHMoVdHyBcOIwXhydp8nooZzC3qhrFqySNRVcNnZmCiBTvWv+OL0QxwHhCjMkZce2IuUmSCiKGUnzTixJhPAQ9UlHW44CIt1k+osUnumkB/1Q6KcvmqZ/JxIUSDkOPN0ZIDWQi7VJ+F+tEyu/6iaUR7EiHM8W+TGDKoQTJLBHBcGKjbVBWFB9K8QDpHkoDW5uiyfQkKg0r8HYixiWTbNcsi9KlbtKoVbNEOXAMTgFRWCDS1ADN6AOGgCDJ/ACXsGb8Wy8Gx/G56x1xchmjsCcjK9fdOmgYg==</latexit>

I =

Z
ln(x)

x2
dx

<latexit sha1_base64="bSCibo+jSHgm7rqcs12aHrkfkzY=">AAACG3icbVDLSsNAFJ3UV62vqEtBBotQNyUpRbsRCm5cVrAPaGOZTCbt0MkkzEykJWTnb/gDbvUP3IlbF/6A3+G0zcK2Hhg495x7uXOPGzEqlWV9G7m19Y3Nrfx2YWd3b//APDxqyTAWmDRxyELRcZEkjHLSVFQx0okEQYHLSNsd3Uz99iMRkob8Xk0i4gRowKlPMVJa6pun8XWP8dL4AvZUCD1d+QLhxBunyfihkvbNolW2ZoCrxM5IEWRo9M2fnhfiOCBcYYak7NpWpJwECUUxI2mhF0sSITxCA9LVlKOASCeZ3ZHCc6140A+FflzBmfp3IkGBlJPA1Z0BUkO57E3F/7xurPyak1AexYpwPF/kxwzqk6ehQI8KghWbaIKwoPqvEA+RDkLp6Ba2uAKNiEoLOhh7OYZV0qqU7cty9a5arNeyiPLgBJyBErDBFaiDW9AATYDBE3gBr+DNeDbejQ/jc96aM7KZY7AA4+sXKtehUA==</latexit>

u = ln(x) ! du =
dx

x2

<latexit sha1_base64="8TY2KAbQks16v8IAjkyN3ZxFlSQ=">AAACBnicbVDLSgMxFL1TX7W+qi7dBIvgqsyIaDdCwY3LCvYB06FkMpk2NJMMSaZQSvf+gFv9A3fi1t/wB/wO03YWtvVA4HDOvdyTE6acaeO6305hY3Nre6e4W9rbPzg8Kh+ftLTMFKFNIrlUnRBrypmgTcMMp51UUZyEnLbD4f3Mb4+o0kyKJzNOaZDgvmAxI9hYye8yYVCGohG665UrbtWdA60TLycVyNHolX+6kSRZQoUhHGvte25qgglWhhFOp6VupmmKyRD3qW+pwAnVwWQeeYourBKhWCr7bIS5+ndjghOtx0loJxNsBnrVm4n/eX5m4lowYSLNDBVkcSjOODISzf6PIqYoMXxsCSaK2ayIDLDCxNiWlq6ECg+pmZZsMd5qDeukdVX1bqrXj9eVei2vqAhncA6X4MEt1OEBGtAEAhJe4BXenGfn3flwPhejBSffOYUlOF+/dhOY4g==</latexit>Z
udv =

<latexit sha1_base64="3vZEfoYRXGT5wNB2UIvPRQpyWMI=">AAACIXicbZDLSsNAFIYnXmu9RV26GayCG0tSinZTKLhxWcFeoI1lMpm0QyeTMDMplpAX8DV8Abf6Bu7Enbj3OZy2AW3rDwM//zmHM+dzI0alsqxPY2V1bX1jM7eV397Z3ds3Dw6bMowFJg0cslC0XSQJo5w0FFWMtCNBUOAy0nKH15N6a0SEpCG/U+OIOAHqc+pTjJSOeuapN4LVri8QTuw0ebgvpbCrQjiqXvyGac8sWEVrKrhs7MwUQKZ6z/zueiGOA8IVZkjKjm1FykmQUBQzkua7sSQRwkPUJx1tOQqIdJLpNSk804kH/VDoxxWcpn8nEhRIOQ5c3RkgNZCLtUn4X60TK7/iJJRHsSIczxb5MYP63gka6FFBsGJjbRAWVP8V4gHSFJQGOLfFFWhIVJrXYOxFDMumWSral8XybblQq2SIcuAYnIBzYIMrUAM3oA4aAINH8AxewKvxZLwZ78bHrHXFyGaOwJyMrx/bFqPC</latexit>

dv =
1

x2
! v = � 1

x

<latexit sha1_base64="8TY2KAbQks16v8IAjkyN3ZxFlSQ=">AAACBnicbVDLSgMxFL1TX7W+qi7dBIvgqsyIaDdCwY3LCvYB06FkMpk2NJMMSaZQSvf+gFv9A3fi1t/wB/wO03YWtvVA4HDOvdyTE6acaeO6305hY3Nre6e4W9rbPzg8Kh+ftLTMFKFNIrlUnRBrypmgTcMMp51UUZyEnLbD4f3Mb4+o0kyKJzNOaZDgvmAxI9hYye8yYVCGohG665UrbtWdA60TLycVyNHolX+6kSRZQoUhHGvte25qgglWhhFOp6VupmmKyRD3qW+pwAnVwWQeeYourBKhWCr7bIS5+ndjghOtx0loJxNsBnrVm4n/eX5m4lowYSLNDBVkcSjOODISzf6PIqYoMXxsCSaK2ayIDLDCxNiWlq6ECg+pmZZsMd5qDeukdVX1bqrXj9eVei2vqAhncA6X4MEt1OEBGtAEAhJe4BXenGfn3flwPhejBSffOYUlOF+/dhOY4g==</latexit>Z
udv =

<latexit sha1_base64="JGIcredvtwoQARQKf50O7OE7n2c=">AAACEXicbVDLSsNAFJ3UV62v+Ni5GSyCG0siRbsRCm5cVrAPaEOZTKbt0MkkzCNQQ7/CH3Crf+BO3PoF/oDf4TTNwrYeuHA4517O5fgxo1I5zrdVWFvf2Nwqbpd2dvf2D+zDo5aMtMCkiSMWiY6PJGGUk6aiipFOLAgKfUba/vhu5rcTIiSN+KOaxMQL0ZDTAcVIGalvn/QoV1AHya1OLjOeBLpvl52KkwGuEjcnZZCj0bd/ekGEdUi4wgxJ2XWdWHkpEopiRqalnpYkRniMhqRrKEchkV6afT+F50YJ4CASZkx+pv69SFEo5ST0zWaI1EguezPxP6+r1aDmpZTHWhGO50EDzaCK4KwKGFBBsGITQxAW1PwK8QgJhJUpbCHFF2hM1LRkinGXa1glrauKe12pPlTL9VpeURGcgjNwAVxwA+rgHjRAE2DwBF7AK3iznq1368P6nK8WrPzmGCzA+voFtaqdWw==</latexit>Z
udv = uv �

Z
vdu

<latexit sha1_base64="nwx9JTIjoAO30tDq6cf3YhuOtvk="></latexit>

� 1

x
ln(x) +

Z
dx

x2
= � 1

x
ln(x)� 1

x

Ex 2



Derivation of other formula

<latexit sha1_base64="EPF8E2onT2KzKxMWgNCz9jMYi7k=">AAACK3icbVDLSsNAFJ34rPUVdelmsAgVoSRStBuh4MZlBfuANpTJZJIOnUzCzEQsIX/hb/gDbvUPXClu9TucplnY1gMD555zL/fOcWNGpbKsD2NldW19Y7O0Vd7e2d3bNw8OOzJKBCZtHLFI9FwkCaOctBVVjPRiQVDoMtJ1xzdTv/tAhKQRv1eTmDghCjj1KUZKS0OzNvAFwqmXpd5jVvWDs2u/UIJcOg+K0s/LoVmxalYOuEzsglRAgdbQ/Bl4EU5CwhVmSMq+bcXKSZFQFDOSlQeJJDHCYxSQvqYchUQ6af6vDJ5qxYN+JPTjCubq34kUhVJOQld3hkiN5KI3Ff/z+onyG05KeZwowvFskZ8wqCI4DQl6VBCs2EQThAXVt0I8QjoHpaOc2+IKNCYqK+tg7MUYlknnomZf1up39UqzUURUAsfgBFSBDa5AE9yCFmgDDJ7AC3gFb8az8W58Gl+z1hWjmDkCczC+fwGCFal2</latexit>

d

dx
(fg) = f

dg

dx
+ g

df

dx

<latexit sha1_base64="ArCW6+/D/3NkfpkP91xqrffbc4c="></latexit>Z
d

dx
fgdx = fg =

Z
f
dg

dx
dx+

Z
g
df

dx
dx

<latexit sha1_base64="+50k1hfTCcf9fExgJGQjS53J7/M=">AAACLHicbZDLSsNAFIYnXmu9RV26GSyCG2siRbsRCm5cVrAXaEqZTCbp0MkkzEykJeQxfA1fwK2+gRsRt30Op2kWtvXAwM//n8M587kxo1JZ1pextr6xubVd2inv7u0fHJpHx20ZJQKTFo5YJLoukoRRTlqKKka6sSAodBnpuKP7Wd55JkLSiD+pSUz6IQo49SlGSlsD88qhXEHf8QXCqRdkqTfOvPGdH1zmQVAEfh5AbzwwK1bVyguuCrsQFVBUc2BOHS/CSUi4wgxJ2bOtWPVTJBTFjGRlJ5EkRniEAtLTkqOQyH6afyyD59rxoB8J/fQ1uft3IkWhlJPQ1Z0hUkO5nM3M/7Jeovx6P6U8ThTheL7ITxhUEZxRgh4VBCs20QJhQfWtEA+RRqE0y4UtrkAjorKyBmMvY1gV7euqfVOtPdYqjXqBqAROwRm4ADa4BQ3wAJqgBTB4AW/gHXwYr8an8W38zFvXjGLmBCyUMf0Fmampbw==</latexit>Z
f
dg

dx
dx = fg �

Z
g
df

dx
dx (1)

Let

and

<latexit sha1_base64="QsiXghIgWJBUysJNpYCbW8nby+k=">AAACBXicbVDLSgMxFM3UV62vqks3wSLUTZmRot0IBTcuK9gHtkPJpHfa0ExmSDJiGbr2B9zqH7gTt36HP+B3mGlnYVsPJBzOuZd77/EizpS27W8rt7a+sbmV3y7s7O7tHxQPj1oqjCWFJg15KDseUcCZgKZmmkMnkkACj0PbG9+kfvsRpGKhuNeTCNyADAXzGSXaSA9++en8OjZfoV8s2RV7BrxKnIyUUIZGv/jTG4Q0DkBoyolSXceOtJsQqRnlMC30YgURoWMyhK6hggSg3GS28RSfGWWA/VCaJzSeqX87EhIoNQk8UxkQPVLLXir+53Vj7dfchIko1iDofJAfc6xDnJ6PB0wC1XxiCKGSmV0xHRFJqDYhLUzxJBmDnqbBOMsxrJLWRcW5rFTvqqV6LYsoj07QKSojB12hOrpFDdREFAn0gl7Rm/VsvVsf1ue8NGdlPcdoAdbXL+eHl/k=</latexit>

f(x) = u(x)
<latexit sha1_base64="cfwJvj4FPemLU0LWiwc8uGmkAxU=">AAACEHicbZDLSsNAFIYn9VbrLdqlm8Ei1E1JpGg3QsGNywr2Am0pk8mkHTqZhJlJaQh5CV/Arb6BO3HrG/gCPoeTNgvb+sOBn/+cwzl8TsioVJb1bRS2tnd294r7pYPDo+MT8/SsI4NIYNLGAQtEz0GSMMpJW1HFSC8UBPkOI11nep/1uzMiJA34k4pDMvTRmFOPYqR0NDLLA08gnLjjNHHn6d2sOr8qjcyKVbMWgpvGzk0F5GqNzJ+BG+DIJ1xhhqTs21aohgkSimJG0tIgkiREeIrGpK8tRz6Rw2TxfAovdeJCLxC6uIKL9O9GgnwpY9/Rkz5SE7ney8L/ev1IeY1hQnkYKcLx8pAXMagCmJGALhUEKxZrg7Cg+leIJ0jTUJrXyhVHoClRaQbGXsewaTrXNfumVn+sV5qNHFERnIMLUAU2uAVN8ABaoA0wiMELeAVvxrPxbnwYn8vRgpHvlMGKjK9f4zOc5Q==</latexit>

dg

dx
= v(x)

<latexit sha1_base64="gRxRLCLLR3po0JZCQUy7CIzHtVo=">AAACEXicbZDLSsNAFIYnXmu9xcvOzWAR66YkUrQboeDGZQV7gTaUyWTSDp1MwsxEWkOewhdwq2/gTtz6BL6Az+GkzcK2/nDg5z/ncA6fGzEqlWV9Gyura+sbm4Wt4vbO7t6+eXDYkmEsMGnikIWi4yJJGOWkqahipBMJggKXkbY7us367UciJA35g5pExAnQgFOfYqR01DePe75AOPH8NPHG6U18Xh5fFPtmyapYU8FlY+emBHI1+uZPzwtxHBCuMENSdm0rUk6ChKKYkbTYiyWJEB6hAelqy1FApJNMv0/hmU486IdCF1dwmv7dSFAg5SRw9WSA1FAu9rLwv143Vn7NSSiPYkU4nh3yYwZVCDMU0KOCYMUm2iAsqP4V4iHSOJQGNnfFFWhEVJqBsRcxLJvWZcW+qlTvq6V6LUdUACfgFJSBDa5BHdyBBmgCDJ7AC3gFb8az8W58GJ+z0RUj3zkCczK+fgFKQp0U</latexit>

df

dx
= u0(x)

<latexit sha1_base64="EbgqNpSmLqvy/fYfEOYS3fA3SVU=">AAACB3icbVDLSsNAFJ3UV62vqks3g0VwVRIp2o1QcOOygn1AG8pkMmmHTiZh5qZYQj/AH3Crf+BO3PoZ/oDf4aTNwrYeuHA4517u4Xix4Bps+9sqbGxube8Ud0t7+weHR+Xjk7aOEkVZi0YiUl2PaCa4ZC3gIFg3VoyEnmAdb3yX+Z0JU5pH8hGmMXNDMpQ84JSAkfrD2z6XgCfYfyoNyhW7as+B14mTkwrK0RyUf/p+RJOQSaCCaN1z7BjclCjgVLBZqZ9oFhM6JkPWM1SSkGk3nWee4Quj+DiIlBmTYK7+vUhJqPU09MxmSGCkV71M/M/rJRDU3ZTLOAEm6eJRkAgMEc4KwD5XjIKYGkKo4iYrpiOiCAVT09IXT5Exg1lWjLNawzppX1Wd62rtoVZp1POKiugMnaNL5KAb1ED3qIlaiKIYvaBX9GY9W+/Wh/W5WC1Y+c0pWoL19QskjZlA</latexit>

g =

Z
vdx

and

then (1) becomes
<latexit sha1_base64="1fPzyi5ke385Qio3ZnlgQ3vJdA8=">AAACK3icbZDLSsNAFIYn9VbrLerSzWAR3VgSKdqNUHDjsoK9QBrKZDJph04uzKW0hL6Fr+ELuNU3cKW41edwmmZhWw8MfOc/53DO/F7CqJCW9WEU1tY3NreK26Wd3b39A/PwqCVixTFp4pjFvOMhQRiNSFNSyUgn4QSFHiNtb3g3q7dHhAsaR49ykhA3RP2IBhQjqaWeWenSSEI1gv4Y3qosyfgSZuzMFX/sQnWu9Z5ZtipWFnAV7BzKII9Gz/zp+jFWIYkkZkgIx7YS6aaIS4oZmZa6SpAE4SHqE0djhEIi3DT71xSeacWHQcz102dk6t+JFIVCTEJPd4ZIDsRybSb+V3OUDGpuSqNESRLh+aJAMShjODMJ+pQTLNlEA8Kc6lshHiCOsNRWLmzxOBoSOS1pY+xlG1ahdVWxryvVh2q5XsstKoITcAougA1uQB3cgwZoAgyewAt4BW/Gs/FufBpf89aCkc8cg4Uwvn8BSUOmVA==</latexit>Z

uvdx = u

Z
vdx�

Z
[

Z
vdx]u0dx

<latexit sha1_base64="asXqMQd2Bjuv5Mc9nJituSHSo5M=">AAACLHicbVDLSsNAFJ3UV62vqEs3g0V0Y02kaDdCwY3LCvYBaSiTyaQdOnkwj9IS+hn+hj/gVv/AjYjbfofTpAtbPTBw7jn3cu8cL2FUSMv6NApr6xubW8Xt0s7u3v6BeXjUErHimDRxzGLe8ZAgjEakKalkpJNwgkKPkbY3vJ/77RHhgsbRk5wkxA1RP6IBxUhqqWdedWkkoRpBfwzvVFZk/BLmxjl0ctEfu1AbPbNsVawM8C+xF6QMFmj0zFnXj7EKSSQxQ0I4tpVIN0VcUszItNRVgiQID1GfOJpGKCTCTbOPTeGZVnwYxFw/fUSm/p5IUSjEJPR0Z4jkQKx6c/E/z1EyqLkpjRIlSYTzRYFiUMZwnhL0KSdYsokmCHOqb4V4gDjCUme5tMXjaEjktKSDsVdj+Eta1xX7plJ9rJbrtUVERXACTsEFsMEtqIMH0ABNgMEzeAVv4N14MT6ML+M7by0Yi5ljsARj9gOsz6Z+</latexit>Z
uvdx = u

Z
vdx�

Z
u0[

Z
vdx]dxor

—-> other formula



You will see plenty of examples soon, but first let us see the rule: works but more complicated















A helpful rule of thumb 































































































































More……….









Areas are always positive, so the area of a small parallelogram in                      
xy-space is always the absolute value of the Jacobian times 
the area of the corresponding rectangle in uv-space.



































But first we need to write the question in Matrix form. 







See Linear Algebra notes next for complete discussion.











































































































We will do this stuff in class and homeworks.










