
Instructor: Prof. William Branch
TA: Hao-Che Hsu ECON 20A: Basic Economics I 2019 Winter Quarter

Handout 8

1 Customer Feedback
• PLEASE FILL OUT THE EVALUATION! ∧_____________________∧

• On UCI EEE (access link in your Email)

2 EconLive and Announcements
• Fill out the section's Tumblr page invitation form via my website.

• Due 3/15 5:00 p.m (Next Friday)

• Try to tell a story.

• Register ProctorU BEFORE 3/11 (Next Monday)

3 Price Determination (Recall last discussion)
• Short-run: P = MC

• Long-run: P = min{ATC} (lowest point on the ATC curve)

4 Monopoly
• ∃ barriers to entry: other ęrms cannot enter the market. This may occur due to

1. A single ęrm owns a key resource (exclusive ownership of resources).
2. The government gives a single ęrm the exclusive right to produce the good.
3. Natural monopoly: a ęrm can cover the market at lower ATC than others (economies of scale).

• The only ęrm in the market that sells product without close substitutes (diěerentiated products).

• A price maker =⇒ A monopoly does not have a supply curve.

• The ęrm has market power: the ability to inĚuence market price1.

• Proęt maximization: MR = MC

• PM > MR = MC

• Proęt (π) = TR− TC

• Road Map:

1. Monopoly optimizes by proęt maximization =⇒ determine the quantity to produce: QM .
2. This QM will then determine the market price PM by the market demand (D curve).

• Distort market eĜciency: QM < Q∗, PM > P ∗ where (P ∗, Q∗) is the competitive market equilibrium
price and quantity.

• Monopoly results in a deadweight loss (DWL).

• Government may use antitrust laws to promote competition.

1 A competitive ęrm has no market power.
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5 Price Discrimination
• Selling the same good at diěerent prices to diěerent buyers.

• First-degree price discrimination

– charges a diěerent price for every unit consumed
– set P = consumer's willingness to pay
– perfect price Discrimination
– ęrm will gain the entire market surplus

• Second-degree price discrimination

– charging a diěerent price for diěerent quantities
– nonlinear pricing
– quantity discount
– e.g. Costco bulk purchases discount

• Third-degree price discrimination

– charging a diěerent price to diěerent consumer groups
– market segmentation of price discrimination
– e.g. Movie Alita: BaĴle Angel has adult and child tickets
– e.g. Student discounts (StudentUniverse Flights)

6 Monopoly Graphic illustration
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<latexit sha1_base64="gslRnayzOZE/O9iqGBrnQDoFfUs=">AAAB9XicbVBNSwMxEJ31s9avqkcvwSJ4Krsi6LHoxYtQwX5Auy3ZNNuGZpOQZJWy9H948aCIV/+LN/+NabsHbX0w8Hhvhpl5keLMWN//9lZW19Y3Ngtbxe2d3b390sFhw8hUE1onkkvdirChnAlat8xy2lKa4iTitBmNbqZ+85Fqw6R4sGNFwwQPBIsZwdZJ3Y5i3exOCqkkH096pbJf8WdAyyTISRly1Hqlr05fkjShwhKOjWkHvrJhhrVlhNNJsZMaqjAZ4QFtOypwQk2Yza6eoFOn9FEstSth0Uz9PZHhxJhxErnOBNuhWfSm4n9eO7XxVZgxoVJLBZkvilOOrETTCFCfaUosHzuCiWbuVkSGWGNiXVBFF0Kw+PIyaZxXAr8S3F+Uq9d5HAU4hhM4gwAuoQq3UIM6ENDwDK/w5j15L9679zFvXfHymSP4A+/zBynKku4=</latexit><latexit sha1_base64="gslRnayzOZE/O9iqGBrnQDoFfUs=">AAAB9XicbVBNSwMxEJ31s9avqkcvwSJ4Krsi6LHoxYtQwX5Auy3ZNNuGZpOQZJWy9H948aCIV/+LN/+NabsHbX0w8Hhvhpl5keLMWN//9lZW19Y3Ngtbxe2d3b390sFhw8hUE1onkkvdirChnAlat8xy2lKa4iTitBmNbqZ+85Fqw6R4sGNFwwQPBIsZwdZJ3Y5i3exOCqkkH096pbJf8WdAyyTISRly1Hqlr05fkjShwhKOjWkHvrJhhrVlhNNJsZMaqjAZ4QFtOypwQk2Yza6eoFOn9FEstSth0Uz9PZHhxJhxErnOBNuhWfSm4n9eO7XxVZgxoVJLBZkvilOOrETTCFCfaUosHzuCiWbuVkSGWGNiXVBFF0Kw+PIyaZxXAr8S3F+Uq9d5HAU4hhM4gwAuoQq3UIM6ENDwDK/w5j15L9679zFvXfHymSP4A+/zBynKku4=</latexit><latexit sha1_base64="gslRnayzOZE/O9iqGBrnQDoFfUs=">AAAB9XicbVBNSwMxEJ31s9avqkcvwSJ4Krsi6LHoxYtQwX5Auy3ZNNuGZpOQZJWy9H948aCIV/+LN/+NabsHbX0w8Hhvhpl5keLMWN//9lZW19Y3Ngtbxe2d3b390sFhw8hUE1onkkvdirChnAlat8xy2lKa4iTitBmNbqZ+85Fqw6R4sGNFwwQPBIsZwdZJ3Y5i3exOCqkkH096pbJf8WdAyyTISRly1Hqlr05fkjShwhKOjWkHvrJhhrVlhNNJsZMaqjAZ4QFtOypwQk2Yza6eoFOn9FEstSth0Uz9PZHhxJhxErnOBNuhWfSm4n9eO7XxVZgxoVJLBZkvilOOrETTCFCfaUosHzuCiWbuVkSGWGNiXVBFF0Kw+PIyaZxXAr8S3F+Uq9d5HAU4hhM4gwAuoQq3UIM6ENDwDK/w5j15L9679zFvXfHymSP4A+/zBynKku4=</latexit><latexit sha1_base64="gslRnayzOZE/O9iqGBrnQDoFfUs=">AAAB9XicbVBNSwMxEJ31s9avqkcvwSJ4Krsi6LHoxYtQwX5Auy3ZNNuGZpOQZJWy9H948aCIV/+LN/+NabsHbX0w8Hhvhpl5keLMWN//9lZW19Y3Ngtbxe2d3b390sFhw8hUE1onkkvdirChnAlat8xy2lKa4iTitBmNbqZ+85Fqw6R4sGNFwwQPBIsZwdZJ3Y5i3exOCqkkH096pbJf8WdAyyTISRly1Hqlr05fkjShwhKOjWkHvrJhhrVlhNNJsZMaqjAZ4QFtOypwQk2Yza6eoFOn9FEstSth0Uz9PZHhxJhxErnOBNuhWfSm4n9eO7XxVZgxoVJLBZkvilOOrETTCFCfaUosHzuCiWbuVkSGWGNiXVBFF0Kw+PIyaZxXAr8S3F+Uq9d5HAU4hhM4gwAuoQq3UIM6ENDwDK/w5j15L9679zFvXfHymSP4A+/zBynKku4=</latexit>

== QM
<latexit sha1_base64="sLa46KULUsXupkrNrMfARFr20DQ=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68SK0aD+gjWWznbRLN5uwuxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzgkRwbVz321lZXVvf2CxsFbd3dvf2SweHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWMbqZ+6wmV5rF8MOME/YgOJA85o8ZK9/XHu16p7FbcGcgy8XJShhy1Xumr249ZGqE0TFCtO56bGD+jynAmcFLsphoTykZ0gB1LJY1Q+9ns1Ak5tUqfhLGyJQ2Zqb8nMhppPY4C2xlRM9SL3lT8z+ukJrzyMy6T1KBk80VhKoiJyfRv0ucKmRFjSyhT3N5K2JAqyoxNp2hD8BZfXibN84rnVrz6Rbl6ncdRgGM4gTPw4BKqcAs1aACDATzDK7w5wnlx3p2PeeuKk88cwR84nz/5Io2U</latexit><latexit sha1_base64="sLa46KULUsXupkrNrMfARFr20DQ=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68SK0aD+gjWWznbRLN5uwuxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzgkRwbVz321lZXVvf2CxsFbd3dvf2SweHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWMbqZ+6wmV5rF8MOME/YgOJA85o8ZK9/XHu16p7FbcGcgy8XJShhy1Xumr249ZGqE0TFCtO56bGD+jynAmcFLsphoTykZ0gB1LJY1Q+9ns1Ak5tUqfhLGyJQ2Zqb8nMhppPY4C2xlRM9SL3lT8z+ukJrzyMy6T1KBk80VhKoiJyfRv0ucKmRFjSyhT3N5K2JAqyoxNp2hD8BZfXibN84rnVrz6Rbl6ncdRgGM4gTPw4BKqcAs1aACDATzDK7w5wnlx3p2PeeuKk88cwR84nz/5Io2U</latexit><latexit sha1_base64="sLa46KULUsXupkrNrMfARFr20DQ=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68SK0aD+gjWWznbRLN5uwuxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzgkRwbVz321lZXVvf2CxsFbd3dvf2SweHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWMbqZ+6wmV5rF8MOME/YgOJA85o8ZK9/XHu16p7FbcGcgy8XJShhy1Xumr249ZGqE0TFCtO56bGD+jynAmcFLsphoTykZ0gB1LJY1Q+9ns1Ak5tUqfhLGyJQ2Zqb8nMhppPY4C2xlRM9SL3lT8z+ukJrzyMy6T1KBk80VhKoiJyfRv0ucKmRFjSyhT3N5K2JAqyoxNp2hD8BZfXibN84rnVrz6Rbl6ncdRgGM4gTPw4BKqcAs1aACDATzDK7w5wnlx3p2PeeuKk88cwR84nz/5Io2U</latexit><latexit sha1_base64="sLa46KULUsXupkrNrMfARFr20DQ=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68SK0aD+gjWWznbRLN5uwuxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzgkRwbVz321lZXVvf2CxsFbd3dvf2SweHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWMbqZ+6wmV5rF8MOME/YgOJA85o8ZK9/XHu16p7FbcGcgy8XJShhy1Xumr249ZGqE0TFCtO56bGD+jynAmcFLsphoTykZ0gB1LJY1Q+9ns1Ak5tUqfhLGyJQ2Zqb8nMhppPY4C2xlRM9SL3lT8z+ukJrzyMy6T1KBk80VhKoiJyfRv0ucKmRFjSyhT3N5K2JAqyoxNp2hD8BZfXibN84rnVrz6Rbl6ncdRgGM4gTPw4BKqcAs1aACDATzDK7w5wnlx3p2PeeuKk88cwR84nz/5Io2U</latexit>

PM
<latexit sha1_base64="uabYc6+d2L3QJV13ATP1CAAoTF4=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRixehov2ANpbNdtIu3WzC7kYooT/BiwdFvPqLvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewsrq2vlHcLG1t7+zulfcPmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsYXU/91hMqzWP5YMYJ+hEdSB5yRo2V7uuPt71yxa26M5Bl4uWkAjnqvfJXtx+zNEJpmKBadzw3MX5GleFM4KTUTTUmlI3oADuWShqh9rPZqRNyYpU+CWNlSxoyU39PZDTSehwFtjOiZqgXvan4n9dJTXjpZ1wmqUHJ5ovCVBATk+nfpM8VMiPGllCmuL2VsCFVlBmbTsmG4C2+vEyaZ1XPrXp355XaVR5HEY7gGE7BgwuowQ3UoQEMBvAMr/DmCOfFeXc+5q0FJ585hD9wPn8A95yNkw==</latexit><latexit sha1_base64="uabYc6+d2L3QJV13ATP1CAAoTF4=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRixehov2ANpbNdtIu3WzC7kYooT/BiwdFvPqLvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewsrq2vlHcLG1t7+zulfcPmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsYXU/91hMqzWP5YMYJ+hEdSB5yRo2V7uuPt71yxa26M5Bl4uWkAjnqvfJXtx+zNEJpmKBadzw3MX5GleFM4KTUTTUmlI3oADuWShqh9rPZqRNyYpU+CWNlSxoyU39PZDTSehwFtjOiZqgXvan4n9dJTXjpZ1wmqUHJ5ovCVBATk+nfpM8VMiPGllCmuL2VsCFVlBmbTsmG4C2+vEyaZ1XPrXp355XaVR5HEY7gGE7BgwuowQ3UoQEMBvAMr/DmCOfFeXc+5q0FJ585hD9wPn8A95yNkw==</latexit><latexit sha1_base64="uabYc6+d2L3QJV13ATP1CAAoTF4=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRixehov2ANpbNdtIu3WzC7kYooT/BiwdFvPqLvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewsrq2vlHcLG1t7+zulfcPmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsYXU/91hMqzWP5YMYJ+hEdSB5yRo2V7uuPt71yxa26M5Bl4uWkAjnqvfJXtx+zNEJpmKBadzw3MX5GleFM4KTUTTUmlI3oADuWShqh9rPZqRNyYpU+CWNlSxoyU39PZDTSehwFtjOiZqgXvan4n9dJTXjpZ1wmqUHJ5ovCVBATk+nfpM8VMiPGllCmuL2VsCFVlBmbTsmG4C2+vEyaZ1XPrXp355XaVR5HEY7gGE7BgwuowQ3UoQEMBvAMr/DmCOfFeXc+5q0FJ585hD9wPn8A95yNkw==</latexit><latexit sha1_base64="uabYc6+d2L3QJV13ATP1CAAoTF4=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRixehov2ANpbNdtIu3WzC7kYooT/BiwdFvPqLvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewsrq2vlHcLG1t7+zulfcPmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsYXU/91hMqzWP5YMYJ+hEdSB5yRo2V7uuPt71yxa26M5Bl4uWkAjnqvfJXtx+zNEJpmKBadzw3MX5GleFM4KTUTTUmlI3oADuWShqh9rPZqRNyYpU+CWNlSxoyU39PZDTSehwFtjOiZqgXvan4n9dJTXjpZ1wmqUHJ5ovCVBATk+nfpM8VMiPGllCmuL2VsCFVlBmbTsmG4C2+vEyaZ1XPrXp355XaVR5HEY7gGE7BgwuowQ3UoQEMBvAMr/DmCOfFeXc+5q0FJ585hD9wPn8A95yNkw==</latexit>

QLR
<latexit sha1_base64="727rRY5pxa6cZVxZGyMYBfadt40=">AAAB7XicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJoY2GRiPmA5Ax7m71kzd7usbsnhCP/wcZCEVv/j53/xr3kCk18MPB4b4aZeUHMmTau++0UVlbX1jeKm6Wt7Z3dvfL+QUvLRBHaJJJL1QmwppwJ2jTMcNqJFcVRwGk7GF9nfvuJKs2kuDeTmPoRHgoWMoKNlVqNh/T2btovV9yqOwNaJl5OKpCj3i9/9QaSJBEVhnCsdddzY+OnWBlGOJ2WeommMSZjPKRdSwWOqPbT2bVTdGKVAQqlsiUMmqm/J1IcaT2JAtsZYTPSi14m/ud1ExNe+ikTcWKoIPNFYcKRkSh7HQ2YosTwiSWYKGZvRWSEFSbGBlSyIXiLLy+T1lnVc6te47xSu8rjKMIRHMMpeHABNbiBOjSBwCM8wyu8OdJ5cd6dj3lrwclnDuEPnM8fXxmO+w==</latexit><latexit sha1_base64="727rRY5pxa6cZVxZGyMYBfadt40=">AAAB7XicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJoY2GRiPmA5Ax7m71kzd7usbsnhCP/wcZCEVv/j53/xr3kCk18MPB4b4aZeUHMmTau++0UVlbX1jeKm6Wt7Z3dvfL+QUvLRBHaJJJL1QmwppwJ2jTMcNqJFcVRwGk7GF9nfvuJKs2kuDeTmPoRHgoWMoKNlVqNh/T2btovV9yqOwNaJl5OKpCj3i9/9QaSJBEVhnCsdddzY+OnWBlGOJ2WeommMSZjPKRdSwWOqPbT2bVTdGKVAQqlsiUMmqm/J1IcaT2JAtsZYTPSi14m/ud1ExNe+ikTcWKoIPNFYcKRkSh7HQ2YosTwiSWYKGZvRWSEFSbGBlSyIXiLLy+T1lnVc6te47xSu8rjKMIRHMMpeHABNbiBOjSBwCM8wyu8OdJ5cd6dj3lrwclnDuEPnM8fXxmO+w==</latexit><latexit sha1_base64="727rRY5pxa6cZVxZGyMYBfadt40=">AAAB7XicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJoY2GRiPmA5Ax7m71kzd7usbsnhCP/wcZCEVv/j53/xr3kCk18MPB4b4aZeUHMmTau++0UVlbX1jeKm6Wt7Z3dvfL+QUvLRBHaJJJL1QmwppwJ2jTMcNqJFcVRwGk7GF9nfvuJKs2kuDeTmPoRHgoWMoKNlVqNh/T2btovV9yqOwNaJl5OKpCj3i9/9QaSJBEVhnCsdddzY+OnWBlGOJ2WeommMSZjPKRdSwWOqPbT2bVTdGKVAQqlsiUMmqm/J1IcaT2JAtsZYTPSi14m/ud1ExNe+ikTcWKoIPNFYcKRkSh7HQ2YosTwiSWYKGZvRWSEFSbGBlSyIXiLLy+T1lnVc6te47xSu8rjKMIRHMMpeHABNbiBOjSBwCM8wyu8OdJ5cd6dj3lrwclnDuEPnM8fXxmO+w==</latexit><latexit sha1_base64="727rRY5pxa6cZVxZGyMYBfadt40=">AAAB7XicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJoY2GRiPmA5Ax7m71kzd7usbsnhCP/wcZCEVv/j53/xr3kCk18MPB4b4aZeUHMmTau++0UVlbX1jeKm6Wt7Z3dvfL+QUvLRBHaJJJL1QmwppwJ2jTMcNqJFcVRwGk7GF9nfvuJKs2kuDeTmPoRHgoWMoKNlVqNh/T2btovV9yqOwNaJl5OKpCj3i9/9QaSJBEVhnCsdddzY+OnWBlGOJ2WeommMSZjPKRdSwWOqPbT2bVTdGKVAQqlsiUMmqm/J1IcaT2JAtsZYTPSi14m/ud1ExNe+ikTcWKoIPNFYcKRkSh7HQ2YosTwiSWYKGZvRWSEFSbGBlSyIXiLLy+T1lnVc6te47xSu8rjKMIRHMMpeHABNbiBOjSBwCM8wyu8OdJ5cd6dj3lrwclnDuEPnM8fXxmO+w==</latexit>

PLR = min{ATC}
<latexit sha1_base64="VRD0P2hA37IBDqmkNTtQuiavz9o=">AAACAnicbVBNS8NAEN3Ur1q/op7ES7AInkoigl6Eai8ePFTpFzSxbLbbdulmE3YnYgnBi3/FiwdFvPorvPlv3LY5aOuDgcd7M8zM8yPOFNj2t5FbWFxaXsmvFtbWNza3zO2dhgpjSWidhDyULR8rypmgdWDAaSuSFAc+p01/WBn7zXsqFQtFDUYR9QLcF6zHCAYtdcy96l1yfZueuwETbuICfYDkolZJ3bRjFu2SPYE1T5yMFFGGasf8crshiQMqgHCsVNuxI/ASLIERTtOCGysaYTLEfdrWVOCAKi+ZvJBah1rpWr1Q6hJgTdTfEwkOlBoFvu4MMAzUrDcW//PaMfTOvISJKAYqyHRRL+YWhNY4D6vLJCXAR5pgIpm+1SIDLDEBnVpBh+DMvjxPGsclxy45NyfF8mUWRx7towN0hBx0isroClVRHRH0iJ7RK3oznowX4934mLbmjGxmF/2B8fkDXryXZw==</latexit><latexit sha1_base64="VRD0P2hA37IBDqmkNTtQuiavz9o=">AAACAnicbVBNS8NAEN3Ur1q/op7ES7AInkoigl6Eai8ePFTpFzSxbLbbdulmE3YnYgnBi3/FiwdFvPorvPlv3LY5aOuDgcd7M8zM8yPOFNj2t5FbWFxaXsmvFtbWNza3zO2dhgpjSWidhDyULR8rypmgdWDAaSuSFAc+p01/WBn7zXsqFQtFDUYR9QLcF6zHCAYtdcy96l1yfZueuwETbuICfYDkolZJ3bRjFu2SPYE1T5yMFFGGasf8crshiQMqgHCsVNuxI/ASLIERTtOCGysaYTLEfdrWVOCAKi+ZvJBah1rpWr1Q6hJgTdTfEwkOlBoFvu4MMAzUrDcW//PaMfTOvISJKAYqyHRRL+YWhNY4D6vLJCXAR5pgIpm+1SIDLDEBnVpBh+DMvjxPGsclxy45NyfF8mUWRx7towN0hBx0isroClVRHRH0iJ7RK3oznowX4934mLbmjGxmF/2B8fkDXryXZw==</latexit><latexit sha1_base64="VRD0P2hA37IBDqmkNTtQuiavz9o=">AAACAnicbVBNS8NAEN3Ur1q/op7ES7AInkoigl6Eai8ePFTpFzSxbLbbdulmE3YnYgnBi3/FiwdFvPorvPlv3LY5aOuDgcd7M8zM8yPOFNj2t5FbWFxaXsmvFtbWNza3zO2dhgpjSWidhDyULR8rypmgdWDAaSuSFAc+p01/WBn7zXsqFQtFDUYR9QLcF6zHCAYtdcy96l1yfZueuwETbuICfYDkolZJ3bRjFu2SPYE1T5yMFFGGasf8crshiQMqgHCsVNuxI/ASLIERTtOCGysaYTLEfdrWVOCAKi+ZvJBah1rpWr1Q6hJgTdTfEwkOlBoFvu4MMAzUrDcW//PaMfTOvISJKAYqyHRRL+YWhNY4D6vLJCXAR5pgIpm+1SIDLDEBnVpBh+DMvjxPGsclxy45NyfF8mUWRx7towN0hBx0isroClVRHRH0iJ7RK3oznowX4934mLbmjGxmF/2B8fkDXryXZw==</latexit><latexit sha1_base64="VRD0P2hA37IBDqmkNTtQuiavz9o=">AAACAnicbVBNS8NAEN3Ur1q/op7ES7AInkoigl6Eai8ePFTpFzSxbLbbdulmE3YnYgnBi3/FiwdFvPorvPlv3LY5aOuDgcd7M8zM8yPOFNj2t5FbWFxaXsmvFtbWNza3zO2dhgpjSWidhDyULR8rypmgdWDAaSuSFAc+p01/WBn7zXsqFQtFDUYR9QLcF6zHCAYtdcy96l1yfZueuwETbuICfYDkolZJ3bRjFu2SPYE1T5yMFFGGasf8crshiQMqgHCsVNuxI/ASLIERTtOCGysaYTLEfdrWVOCAKi+ZvJBah1rpWr1Q6hJgTdTfEwkOlBoFvu4MMAzUrDcW//PaMfTOvISJKAYqyHRRL+YWhNY4D6vLJCXAR5pgIpm+1SIDLDEBnVpBh+DMvjxPGsclxy45NyfF8mUWRx7towN0hBx0isroClVRHRH0iJ7RK3oznowX4934mLbmjGxmF/2B8fkDXryXZw==</latexit>

ATC|Q = QM
<latexit sha1_base64="3iXUXbfXbTtTInZnb2qe71S1CEs=">AAAB+XicbVBNS8NAEN34WetX1KOXxSJ4KokIehGqvXgRWugXtLFstpt26WYTdifFEvtPvHhQxKv/xJv/xm2bg7Y+GHi8N8PMPD8WXIPjfFsrq2vrG5u5rfz2zu7evn1w2NBRoiir00hEquUTzQSXrA4cBGvFipHQF6zpD8tTvzliSvNI1mAcMy8kfckDTgkYqWvbHWCPkN7UypOn6nX14b5rF5yiMwNeJm5GCihDpWt/dXoRTUImgQqiddt1YvBSooBTwSb5TqJZTOiQ9FnbUElCpr10dvkEnxqlh4NImZKAZ+rviZSEWo9D33SGBAZ60ZuK/3ntBIIrL+UyToBJOl8UJAJDhKcx4B5XjIIYG0Ko4uZWTAdEEQomrLwJwV18eZk0zouuU3SrF4XSbRZHDh2jE3SGXHSJSugOVVAdUTRCz+gVvVmp9WK9Wx/z1hUrmzlCf2B9/gAMxZNC</latexit><latexit sha1_base64="3iXUXbfXbTtTInZnb2qe71S1CEs=">AAAB+XicbVBNS8NAEN34WetX1KOXxSJ4KokIehGqvXgRWugXtLFstpt26WYTdifFEvtPvHhQxKv/xJv/xm2bg7Y+GHi8N8PMPD8WXIPjfFsrq2vrG5u5rfz2zu7evn1w2NBRoiir00hEquUTzQSXrA4cBGvFipHQF6zpD8tTvzliSvNI1mAcMy8kfckDTgkYqWvbHWCPkN7UypOn6nX14b5rF5yiMwNeJm5GCihDpWt/dXoRTUImgQqiddt1YvBSooBTwSb5TqJZTOiQ9FnbUElCpr10dvkEnxqlh4NImZKAZ+rviZSEWo9D33SGBAZ60ZuK/3ntBIIrL+UyToBJOl8UJAJDhKcx4B5XjIIYG0Ko4uZWTAdEEQomrLwJwV18eZk0zouuU3SrF4XSbRZHDh2jE3SGXHSJSugOVVAdUTRCz+gVvVmp9WK9Wx/z1hUrmzlCf2B9/gAMxZNC</latexit><latexit sha1_base64="3iXUXbfXbTtTInZnb2qe71S1CEs=">AAAB+XicbVBNS8NAEN34WetX1KOXxSJ4KokIehGqvXgRWugXtLFstpt26WYTdifFEvtPvHhQxKv/xJv/xm2bg7Y+GHi8N8PMPD8WXIPjfFsrq2vrG5u5rfz2zu7evn1w2NBRoiir00hEquUTzQSXrA4cBGvFipHQF6zpD8tTvzliSvNI1mAcMy8kfckDTgkYqWvbHWCPkN7UypOn6nX14b5rF5yiMwNeJm5GCihDpWt/dXoRTUImgQqiddt1YvBSooBTwSb5TqJZTOiQ9FnbUElCpr10dvkEnxqlh4NImZKAZ+rviZSEWo9D33SGBAZ60ZuK/3ntBIIrL+UyToBJOl8UJAJDhKcx4B5XjIIYG0Ko4uZWTAdEEQomrLwJwV18eZk0zouuU3SrF4XSbRZHDh2jE3SGXHSJSugOVVAdUTRCz+gVvVmp9WK9Wx/z1hUrmzlCf2B9/gAMxZNC</latexit><latexit sha1_base64="3iXUXbfXbTtTInZnb2qe71S1CEs=">AAAB+XicbVBNS8NAEN34WetX1KOXxSJ4KokIehGqvXgRWugXtLFstpt26WYTdifFEvtPvHhQxKv/xJv/xm2bg7Y+GHi8N8PMPD8WXIPjfFsrq2vrG5u5rfz2zu7evn1w2NBRoiir00hEquUTzQSXrA4cBGvFipHQF6zpD8tTvzliSvNI1mAcMy8kfckDTgkYqWvbHWCPkN7UypOn6nX14b5rF5yiMwNeJm5GCihDpWt/dXoRTUImgQqiddt1YvBSooBTwSb5TqJZTOiQ9FnbUElCpr10dvkEnxqlh4NImZKAZ+rviZSEWo9D33SGBAZ60ZuK/3ntBIIrL+UyToBJOl8UJAJDhKcx4B5XjIIYG0Ko4uZWTAdEEQomrLwJwV18eZk0zouuU3SrF4XSbRZHDh2jE3SGXHSJSugOVVAdUTRCz+gVvVmp9WK9Wx/z1hUrmzlCf2B9/gAMxZNC</latexit>
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