
dx

dt
= f(x)
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Engineering Major            Math Minor 
A Mathematics Minor is attainable by taking three additional math courses above 
many engineering major math course requirements*: 

• Take two upper division math classes, one with a pre-req of 1220 or 1320 and 
one 4200-level or above 

•  Take Math 3210 (foundations of analysis) 

• See Math Advisors (LCB 214 or CSC 240 ) advisor@math.utah.edu for details 
*applies to ME, ChE (with 3150/3160), and MatSci majors; EE take one less course, and BioE, Civil take one more.

Math 5470 Chaos and 
Nonlinear Dynamics. 
Equilibria, stability, and 
bifurcations, oscillations, 
attractors, chaos, fractals. 
Applications to fluid flow, 
genetic control systems, 
population dynamics, etc..

Math 2200 Discrete 
Mathematics. Fundamentals 
of logic, sets, number theory, 
modular arithmetic, 
combinatorics, probability. 
Gives a good foundation for 
computer science courses.

Math 5440 Intro to PDEs. An 
in-depth study of linear PDE 
and Fourier analysis, giving 
students a solid foundation for 
classical physical problems—
heat,  diffusion, wave, Laplace’s 
and Poisson’s equations in 1, 2, 
and 3D.

Math 5610 Intro to Numerical 
Analysis. Numerical solution 
methods for linear and 
nonlinear algebraic equations, 
matrix factorizations, curve 
fitting, splines, fast Fourier 
transform.

Math 3210 Foundations of 
Analysis. Construction of the 
real number field, and analysis of 
functions. A rigorous 
development of the calculus: 
convergence, continuity, 
derivatives, and integration. 

Math 2270 Linear Algebra. 
Matrix algebra, vector 
spaces, matrix factorizations
—LU, QR, SVD—and 
applications, linear 
transformations, eigen 
analysis. 

Math 5740 Mathematical 
Modeling. Explore diverse 
mathematical modeling 
topics covering both 
classical physical and 
contemporary scientific 
applications ranging from 
population dynamics to 
composite materials.

Math 4600 Mathematics in 
Medicine and Physiology. 
Use dynamical systems, 
stochastic processes and 
partial differential equations 
to study models of biological 
processes: heart and 
circulation, mass action and 
reaction kinetics, nerve 
impulses, epidemics, immune 
system dynamics, genetics.
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✏ > |f(x)� f(a)|
� > |x� a|

<latexit sha1_base64="Cw/sudJ1gThmyaN2Ot5erupwKWY=">AAACEHicbVA9SwNBEN2LXzF+RS1tFoMYi4Q7EbQS0cYygtFALoS5zZxZsrd37O5JQuJPsPGv2FgoYmtp579xE69Q44OBx3szzMwLEsG1cd1PJzczOze/kF8sLC2vrK4V1zeudJwqhnUWi1g1AtAouMS64UZgI1EIUSDwOuidjf3rW1Sax/LSDBJsRXAjecgZGCu1i7s+JpqLWNJjOgrL/b1KWIa9ke8X/A4KA2O5X4FRu1hyq+4EdJp4GSmRDLV28cPvxCyNUBomQOum5yamNQRlOBN4V/BTjQmwHtxg01IJEerWcPLQHd2xSoeGsbIlDZ2oPyeGEGk9iALbGYHp6r/eWPzPa6YmPGoNuUxSg5J9LwpTQU1Mx+nQDlfIjBhYAkxxeytlXVDAjM2wYEPw/r48Ta72q55b9S4OSienWRx5skW2SZl45JCckHNSI3XCyD15JM/kxXlwnpxX5+27NedkM5vkF5z3L64kmxU=</latexit><latexit sha1_base64="Cw/sudJ1gThmyaN2Ot5erupwKWY=">AAACEHicbVA9SwNBEN2LXzF+RS1tFoMYi4Q7EbQS0cYygtFALoS5zZxZsrd37O5JQuJPsPGv2FgoYmtp579xE69Q44OBx3szzMwLEsG1cd1PJzczOze/kF8sLC2vrK4V1zeudJwqhnUWi1g1AtAouMS64UZgI1EIUSDwOuidjf3rW1Sax/LSDBJsRXAjecgZGCu1i7s+JpqLWNJjOgrL/b1KWIa9ke8X/A4KA2O5X4FRu1hyq+4EdJp4GSmRDLV28cPvxCyNUBomQOum5yamNQRlOBN4V/BTjQmwHtxg01IJEerWcPLQHd2xSoeGsbIlDZ2oPyeGEGk9iALbGYHp6r/eWPzPa6YmPGoNuUxSg5J9LwpTQU1Mx+nQDlfIjBhYAkxxeytlXVDAjM2wYEPw/r48Ta72q55b9S4OSienWRx5skW2SZl45JCckHNSI3XCyD15JM/kxXlwnpxX5+27NedkM5vkF5z3L64kmxU=</latexit><latexit sha1_base64="Cw/sudJ1gThmyaN2Ot5erupwKWY=">AAACEHicbVA9SwNBEN2LXzF+RS1tFoMYi4Q7EbQS0cYygtFALoS5zZxZsrd37O5JQuJPsPGv2FgoYmtp579xE69Q44OBx3szzMwLEsG1cd1PJzczOze/kF8sLC2vrK4V1zeudJwqhnUWi1g1AtAouMS64UZgI1EIUSDwOuidjf3rW1Sax/LSDBJsRXAjecgZGCu1i7s+JpqLWNJjOgrL/b1KWIa9ke8X/A4KA2O5X4FRu1hyq+4EdJp4GSmRDLV28cPvxCyNUBomQOum5yamNQRlOBN4V/BTjQmwHtxg01IJEerWcPLQHd2xSoeGsbIlDZ2oPyeGEGk9iALbGYHp6r/eWPzPa6YmPGoNuUxSg5J9LwpTQU1Mx+nQDlfIjBhYAkxxeytlXVDAjM2wYEPw/r48Ta72q55b9S4OSienWRx5skW2SZl45JCckHNSI3XCyD15JM/kxXlwnpxX5+27NedkM5vkF5z3L64kmxU=</latexit><latexit sha1_base64="Cw/sudJ1gThmyaN2Ot5erupwKWY=">AAACEHicbVA9SwNBEN2LXzF+RS1tFoMYi4Q7EbQS0cYygtFALoS5zZxZsrd37O5JQuJPsPGv2FgoYmtp579xE69Q44OBx3szzMwLEsG1cd1PJzczOze/kF8sLC2vrK4V1zeudJwqhnUWi1g1AtAouMS64UZgI1EIUSDwOuidjf3rW1Sax/LSDBJsRXAjecgZGCu1i7s+JpqLWNJjOgrL/b1KWIa9ke8X/A4KA2O5X4FRu1hyq+4EdJp4GSmRDLV28cPvxCyNUBomQOum5yamNQRlOBN4V/BTjQmwHtxg01IJEerWcPLQHd2xSoeGsbIlDZ2oPyeGEGk9iALbGYHp6r/eWPzPa6YmPGoNuUxSg5J9LwpTQU1Mx+nQDlfIjBhYAkxxeytlXVDAjM2wYEPw/r48Ta72q55b9S4OSienWRx5skW2SZl45JCckHNSI3XCyD15JM/kxXlwnpxX5+27NedkM5vkF5z3L64kmxU=</latexit>
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<latexit sha1_base64="yqoM/of3I5aITuE/1Y16PzDupCY="></latexit><latexit sha1_base64="yqoM/of3I5aITuE/1Y16PzDupCY="></latexit><latexit sha1_base64="yqoM/of3I5aITuE/1Y16PzDupCY="></latexit><latexit sha1_base64="yqoM/of3I5aITuE/1Y16PzDupCY="></latexit>
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✏
<latexit sha1_base64="ssxxscrscFDuELeuu/+9O0MDmKI=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOepMhszPrzKwQQn7CiwdFvPo73vwbJ8keNLGgoajqprsrSgU31ve/vcLa+sbmVnG7tLO7t39QPjxqGpVphg2mhNLtiBoUXGLDciuwnWqkSSSwFY1uZ37rCbXhSj7YcYphQgeSx5xR66R2F1PDhZK9csWv+nOQVRLkpAI56r3yV7evWJagtExQYzqBn9pwQrXlTOC01M0MppSN6AA7jkqaoAkn83un5MwpfRIr7UpaMld/T0xoYsw4iVxnQu3QLHsz8T+vk9n4OpxwmWYWJVssijNBrCKz50mfa2RWjB2hTHN3K2FDqimzLqKSCyFYfnmVNC+qgV8N7i8rtZs8jiKcwCmcQwBXUIM7qEMDGAh4hld48x69F+/d+1i0Frx85hj+wPv8AUzRkCA=</latexit><latexit sha1_base64="ssxxscrscFDuELeuu/+9O0MDmKI=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOepMhszPrzKwQQn7CiwdFvPo73vwbJ8keNLGgoajqprsrSgU31ve/vcLa+sbmVnG7tLO7t39QPjxqGpVphg2mhNLtiBoUXGLDciuwnWqkSSSwFY1uZ37rCbXhSj7YcYphQgeSx5xR66R2F1PDhZK9csWv+nOQVRLkpAI56r3yV7evWJagtExQYzqBn9pwQrXlTOC01M0MppSN6AA7jkqaoAkn83un5MwpfRIr7UpaMld/T0xoYsw4iVxnQu3QLHsz8T+vk9n4OpxwmWYWJVssijNBrCKz50mfa2RWjB2hTHN3K2FDqimzLqKSCyFYfnmVNC+qgV8N7i8rtZs8jiKcwCmcQwBXUIM7qEMDGAh4hld48x69F+/d+1i0Frx85hj+wPv8AUzRkCA=</latexit><latexit sha1_base64="ssxxscrscFDuELeuu/+9O0MDmKI=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOepMhszPrzKwQQn7CiwdFvPo73vwbJ8keNLGgoajqprsrSgU31ve/vcLa+sbmVnG7tLO7t39QPjxqGpVphg2mhNLtiBoUXGLDciuwnWqkSSSwFY1uZ37rCbXhSj7YcYphQgeSx5xR66R2F1PDhZK9csWv+nOQVRLkpAI56r3yV7evWJagtExQYzqBn9pwQrXlTOC01M0MppSN6AA7jkqaoAkn83un5MwpfRIr7UpaMld/T0xoYsw4iVxnQu3QLHsz8T+vk9n4OpxwmWYWJVssijNBrCKz50mfa2RWjB2hTHN3K2FDqimzLqKSCyFYfnmVNC+qgV8N7i8rtZs8jiKcwCmcQwBXUIM7qEMDGAh4hld48x69F+/d+1i0Frx85hj+wPv8AUzRkCA=</latexit><latexit sha1_base64="ssxxscrscFDuELeuu/+9O0MDmKI=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOepMhszPrzKwQQn7CiwdFvPo73vwbJ8keNLGgoajqprsrSgU31ve/vcLa+sbmVnG7tLO7t39QPjxqGpVphg2mhNLtiBoUXGLDciuwnWqkSSSwFY1uZ37rCbXhSj7YcYphQgeSx5xR66R2F1PDhZK9csWv+nOQVRLkpAI56r3yV7evWJagtExQYzqBn9pwQrXlTOC01M0MppSN6AA7jkqaoAkn83un5MwpfRIr7UpaMld/T0xoYsw4iVxnQu3QLHsz8T+vk9n4OpxwmWYWJVssijNBrCKz50mfa2RWjB2hTHN3K2FDqimzLqKSCyFYfnmVNC+qgV8N7i8rtZs8jiKcwCmcQwBXUIM7qEMDGAh4hld48x69F+/d+1i0Frx85hj+wPv8AUzRkCA=</latexit>

�
<latexit sha1_base64="AU/vq+DAgMm1x9RhUc20aA7BJwY=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDabTbt2kw27E6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdgBouRcJbKFDybqo5jQPJO8H4duZ3nrg2QiUPOEm5H9NhIiLBKFqp3Q+5RDqo1ty6OwdZJV5BalCgOah+9UPFspgnyCQ1pue5Kfo51SiY5NNKPzM8pWxMh7xnaUJjbvx8fu2UnFklJJHSthIkc/X3RE5jYyZxYDtjiiOz7M3E/7xehtG1n4skzZAnbLEoyiRBRWavk1BozlBOLKFMC3srYSOqKUMbUMWG4C2/vEraF3XPrXv3l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNUc6L8+58LFpLTjFzDH/gfP4AkYyPHA==</latexit><latexit sha1_base64="AU/vq+DAgMm1x9RhUc20aA7BJwY=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDabTbt2kw27E6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdgBouRcJbKFDybqo5jQPJO8H4duZ3nrg2QiUPOEm5H9NhIiLBKFqp3Q+5RDqo1ty6OwdZJV5BalCgOah+9UPFspgnyCQ1pue5Kfo51SiY5NNKPzM8pWxMh7xnaUJjbvx8fu2UnFklJJHSthIkc/X3RE5jYyZxYDtjiiOz7M3E/7xehtG1n4skzZAnbLEoyiRBRWavk1BozlBOLKFMC3srYSOqKUMbUMWG4C2/vEraF3XPrXv3l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNUc6L8+58LFpLTjFzDH/gfP4AkYyPHA==</latexit><latexit sha1_base64="AU/vq+DAgMm1x9RhUc20aA7BJwY=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDabTbt2kw27E6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdgBouRcJbKFDybqo5jQPJO8H4duZ3nrg2QiUPOEm5H9NhIiLBKFqp3Q+5RDqo1ty6OwdZJV5BalCgOah+9UPFspgnyCQ1pue5Kfo51SiY5NNKPzM8pWxMh7xnaUJjbvx8fu2UnFklJJHSthIkc/X3RE5jYyZxYDtjiiOz7M3E/7xehtG1n4skzZAnbLEoyiRBRWavk1BozlBOLKFMC3srYSOqKUMbUMWG4C2/vEraF3XPrXv3l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNUc6L8+58LFpLTjFzDH/gfP4AkYyPHA==</latexit><latexit sha1_base64="AU/vq+DAgMm1x9RhUc20aA7BJwY=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDabTbt2kw27E6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdgBouRcJbKFDybqo5jQPJO8H4duZ3nrg2QiUPOEm5H9NhIiLBKFqp3Q+5RDqo1ty6OwdZJV5BalCgOah+9UPFspgnyCQ1pue5Kfo51SiY5NNKPzM8pWxMh7xnaUJjbvx8fu2UnFklJJHSthIkc/X3RE5jYyZxYDtjiiOz7M3E/7xehtG1n4skzZAnbLEoyiRBRWavk1BozlBOLKFMC3srYSOqKUMbUMWG4C2/vEraF3XPrXv3l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNUc6L8+58LFpLTjFzDH/gfP4AkYyPHA==</latexit>

Ax = b
<latexit sha1_base64="6ebjVxZ/FiT6DpDfAUiYUeKoES0=">AAAB+XicbZDLSsNAFIZP6q3WW9Slm8EiuCqJCHUjVN24rGAv0IYymU7aoZNJmJkUS8ibuHGhiFvfxJ1v46TNQlt/GPj4zzmcM78fc6a043xbpbX1jc2t8nZlZ3dv/8A+PGqrKJGEtkjEI9n1saKcCdrSTHPajSXFoc9px5/c5fXOlErFIvGoZzH1QjwSLGAEa2MNbLvvB+nNU4auUU5+NrCrTs2ZC62CW0AVCjUH9ld/GJEkpEITjpXquU6svRRLzQinWaWfKBpjMsEj2jMocEiVl84vz9CZcYYoiKR5QqO5+3sixaFSs9A3nSHWY7Vcy83/ar1EB1deykScaCrIYlGQcKQjlMeAhkxSovnMACaSmVsRGWOJiTZhVUwI7vKXV6F9UXOdmvtwWW3cFnGU4QRO4RxcqEMD7qEJLSAwhWd4hTcrtV6sd+tj0Vqyiplj+CPr8wfNG5Mb</latexit><latexit sha1_base64="6ebjVxZ/FiT6DpDfAUiYUeKoES0=">AAAB+XicbZDLSsNAFIZP6q3WW9Slm8EiuCqJCHUjVN24rGAv0IYymU7aoZNJmJkUS8ibuHGhiFvfxJ1v46TNQlt/GPj4zzmcM78fc6a043xbpbX1jc2t8nZlZ3dv/8A+PGqrKJGEtkjEI9n1saKcCdrSTHPajSXFoc9px5/c5fXOlErFIvGoZzH1QjwSLGAEa2MNbLvvB+nNU4auUU5+NrCrTs2ZC62CW0AVCjUH9ld/GJEkpEITjpXquU6svRRLzQinWaWfKBpjMsEj2jMocEiVl84vz9CZcYYoiKR5QqO5+3sixaFSs9A3nSHWY7Vcy83/ar1EB1deykScaCrIYlGQcKQjlMeAhkxSovnMACaSmVsRGWOJiTZhVUwI7vKXV6F9UXOdmvtwWW3cFnGU4QRO4RxcqEMD7qEJLSAwhWd4hTcrtV6sd+tj0Vqyiplj+CPr8wfNG5Mb</latexit><latexit sha1_base64="6ebjVxZ/FiT6DpDfAUiYUeKoES0=">AAAB+XicbZDLSsNAFIZP6q3WW9Slm8EiuCqJCHUjVN24rGAv0IYymU7aoZNJmJkUS8ibuHGhiFvfxJ1v46TNQlt/GPj4zzmcM78fc6a043xbpbX1jc2t8nZlZ3dv/8A+PGqrKJGEtkjEI9n1saKcCdrSTHPajSXFoc9px5/c5fXOlErFIvGoZzH1QjwSLGAEa2MNbLvvB+nNU4auUU5+NrCrTs2ZC62CW0AVCjUH9ld/GJEkpEITjpXquU6svRRLzQinWaWfKBpjMsEj2jMocEiVl84vz9CZcYYoiKR5QqO5+3sixaFSs9A3nSHWY7Vcy83/ar1EB1deykScaCrIYlGQcKQjlMeAhkxSovnMACaSmVsRGWOJiTZhVUwI7vKXV6F9UXOdmvtwWW3cFnGU4QRO4RxcqEMD7qEJLSAwhWd4hTcrtV6sd+tj0Vqyiplj+CPr8wfNG5Mb</latexit><latexit sha1_base64="6ebjVxZ/FiT6DpDfAUiYUeKoES0=">AAAB+XicbZDLSsNAFIZP6q3WW9Slm8EiuCqJCHUjVN24rGAv0IYymU7aoZNJmJkUS8ibuHGhiFvfxJ1v46TNQlt/GPj4zzmcM78fc6a043xbpbX1jc2t8nZlZ3dv/8A+PGqrKJGEtkjEI9n1saKcCdrSTHPajSXFoc9px5/c5fXOlErFIvGoZzH1QjwSLGAEa2MNbLvvB+nNU4auUU5+NrCrTs2ZC62CW0AVCjUH9ld/GJEkpEITjpXquU6svRRLzQinWaWfKBpjMsEj2jMocEiVl84vz9CZcYYoiKR5QqO5+3sixaFSs9A3nSHWY7Vcy83/ar1EB1deykScaCrIYlGQcKQjlMeAhkxSovnMACaSmVsRGWOJiTZhVUwI7vKXV6F9UXOdmvtwWW3cFnGU4QRO4RxcqEMD7qEJLSAwhWd4hTcrtV6sd+tj0Vqyiplj+CPr8wfNG5Mb</latexit>

A [B
<latexit sha1_base64="Y1PX6tmPgtOn9PS9icSJNvlotjo=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GOtF48V7Ae0oWy2m3bpZhN3J0IJ/RNePCji1b/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6wEnC/YgOlQgFo2ilzg3psTQh9X654lbdOcgq8XJSgRyNfvmrN4hZGnGFTFJjup6boJ9RjYJJPi31UsMTysZ0yLuWKhpx42fze6fkzCoDEsbalkIyV39PZDQyZhIFtjOiODLL3kz8z+umGF77mVBJilyxxaIwlQRjMnueDITmDOXEEsq0sLcSNqKaMrQRlWwI3vLLq6R1UfXcqnd/WanV8ziKcAKncA4eXEEN7qABTWAg4Rle4c15dF6cd+dj0Vpw8plj+APn8wffVY8x</latexit><latexit sha1_base64="Y1PX6tmPgtOn9PS9icSJNvlotjo=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GOtF48V7Ae0oWy2m3bpZhN3J0IJ/RNePCji1b/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6wEnC/YgOlQgFo2ilzg3psTQh9X654lbdOcgq8XJSgRyNfvmrN4hZGnGFTFJjup6boJ9RjYJJPi31UsMTysZ0yLuWKhpx42fze6fkzCoDEsbalkIyV39PZDQyZhIFtjOiODLL3kz8z+umGF77mVBJilyxxaIwlQRjMnueDITmDOXEEsq0sLcSNqKaMrQRlWwI3vLLq6R1UfXcqnd/WanV8ziKcAKncA4eXEEN7qABTWAg4Rle4c15dF6cd+dj0Vpw8plj+APn8wffVY8x</latexit><latexit sha1_base64="Y1PX6tmPgtOn9PS9icSJNvlotjo=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GOtF48V7Ae0oWy2m3bpZhN3J0IJ/RNePCji1b/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6wEnC/YgOlQgFo2ilzg3psTQh9X654lbdOcgq8XJSgRyNfvmrN4hZGnGFTFJjup6boJ9RjYJJPi31UsMTysZ0yLuWKhpx42fze6fkzCoDEsbalkIyV39PZDQyZhIFtjOiODLL3kz8z+umGF77mVBJilyxxaIwlQRjMnueDITmDOXEEsq0sLcSNqKaMrQRlWwI3vLLq6R1UfXcqnd/WanV8ziKcAKncA4eXEEN7qABTWAg4Rle4c15dF6cd+dj0Vpw8plj+APn8wffVY8x</latexit><latexit sha1_base64="Y1PX6tmPgtOn9PS9icSJNvlotjo=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GOtF48V7Ae0oWy2m3bpZhN3J0IJ/RNePCji1b/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6wEnC/YgOlQgFo2ilzg3psTQh9X654lbdOcgq8XJSgRyNfvmrN4hZGnGFTFJjup6boJ9RjYJJPi31UsMTysZ0yLuWKhpx42fze6fkzCoDEsbalkIyV39PZDQyZhIFtjOiODLL3kz8z+umGF77mVBJilyxxaIwlQRjMnueDITmDOXEEsq0sLcSNqKaMrQRlWwI3vLLq6R1UfXcqnd/WanV8ziKcAKncA4eXEEN7qABTWAg4Rle4c15dF6cd+dj0Vpw8plj+APn8wffVY8x</latexit>

=)
<latexit sha1_base64="cfID6TnFxVQdjM2210+57E3SUL8=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOepMhM7PrzKwQQn7CiwdFvPo73vwbJ8keNLGgoajqprsrSgU31ve/vcLa+sbmVnG7tLO7t39QPjxqmiTTDBssEYluR9Sg4AoblluB7VQjlZHAVjS6nfmtJ9SGJ+rBjlMMJR0oHnNGrZPaXS7dFjS9csWv+nOQVRLkpAI56r3yV7efsEyiskxQYzqBn9pwQrXlTOC01M0MppSN6AA7jioq0YST+b1TcuaUPokT7UpZMld/T0yoNGYsI9cpqR2aZW8m/ud1MhtfhxOu0syiYotFcSaITcjsedLnGpkVY0co09zdStiQasqsi6jkQgiWX14lzYtq4FeD+8tK7SaPowgncArnEMAV1OAO6tAABgKe4RXevEfvxXv3PhatBS+fOYY/8D5/AEIrkBk=</latexit><latexit sha1_base64="cfID6TnFxVQdjM2210+57E3SUL8=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOepMhM7PrzKwQQn7CiwdFvPo73vwbJ8keNLGgoajqprsrSgU31ve/vcLa+sbmVnG7tLO7t39QPjxqmiTTDBssEYluR9Sg4AoblluB7VQjlZHAVjS6nfmtJ9SGJ+rBjlMMJR0oHnNGrZPaXS7dFjS9csWv+nOQVRLkpAI56r3yV7efsEyiskxQYzqBn9pwQrXlTOC01M0MppSN6AA7jioq0YST+b1TcuaUPokT7UpZMld/T0yoNGYsI9cpqR2aZW8m/ud1MhtfhxOu0syiYotFcSaITcjsedLnGpkVY0co09zdStiQasqsi6jkQgiWX14lzYtq4FeD+8tK7SaPowgncArnEMAV1OAO6tAABgKe4RXevEfvxXv3PhatBS+fOYY/8D5/AEIrkBk=</latexit><latexit sha1_base64="cfID6TnFxVQdjM2210+57E3SUL8=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOepMhM7PrzKwQQn7CiwdFvPo73vwbJ8keNLGgoajqprsrSgU31ve/vcLa+sbmVnG7tLO7t39QPjxqmiTTDBssEYluR9Sg4AoblluB7VQjlZHAVjS6nfmtJ9SGJ+rBjlMMJR0oHnNGrZPaXS7dFjS9csWv+nOQVRLkpAI56r3yV7efsEyiskxQYzqBn9pwQrXlTOC01M0MppSN6AA7jioq0YST+b1TcuaUPokT7UpZMld/T0yoNGYsI9cpqR2aZW8m/ud1MhtfhxOu0syiYotFcSaITcjsedLnGpkVY0co09zdStiQasqsi6jkQgiWX14lzYtq4FeD+8tK7SaPowgncArnEMAV1OAO6tAABgKe4RXevEfvxXv3PhatBS+fOYY/8D5/AEIrkBk=</latexit><latexit sha1_base64="cfID6TnFxVQdjM2210+57E3SUL8=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOepMhM7PrzKwQQn7CiwdFvPo73vwbJ8keNLGgoajqprsrSgU31ve/vcLa+sbmVnG7tLO7t39QPjxqmiTTDBssEYluR9Sg4AoblluB7VQjlZHAVjS6nfmtJ9SGJ+rBjlMMJR0oHnNGrZPaXS7dFjS9csWv+nOQVRLkpAI56r3yV7efsEyiskxQYzqBn9pwQrXlTOC01M0MppSN6AA7jioq0YST+b1TcuaUPokT7UpZMld/T0yoNGYsI9cpqR2aZW8m/ud1MhtfhxOu0syiYotFcSaITcjsedLnGpkVY0co09zdStiQasqsi6jkQgiWX14lzYtq4FeD+8tK7SaPowgncArnEMAV1OAO6tAABgKe4RXevEfvxXv3PhatBS+fOYY/8D5/AEIrkBk=</latexit>

c � d
<latexit sha1_base64="0xiVMM13z3O56e5RvQOedJYU6oI=">AAAB8HicbVDLSgMxFL2pr1pfVZdugkVwVWZE0GXRjcsK9iHtUDKZTBuaZIYkI5ShX+HGhSJu/Rx3/o1pOwttvRA4nHMuueeEqeDGet43Kq2tb2xulbcrO7t7+wfVw6O2STJNWYsmItHdkBgmuGIty61g3VQzIkPBOuH4dqZ3npg2PFEPdpKyQJKh4jGnxDrqkeK+s1McDao1r+7NB68CvwA1KKY5qH71o4RmkilLBTGm53upDXKiLaeCTSv9zLCU0DEZsp6Dikhmgnx+8BSfOSbCcaLdUxbP2d8bOZHGTGTonJLYkVnWZuR/Wi+z8XWQc5Vmlim6+CjOBLYJnqXHEXdprZg4QKjm7lZMR0QTal1HFVeCvxx5FbQv6r5X9+8va42boo4ynMApnIMPV9CAO2hCCyhIeIZXeEMavaB39LGwllCxcwx/Bn3+AAPsj+E=</latexit><latexit sha1_base64="0xiVMM13z3O56e5RvQOedJYU6oI=">AAAB8HicbVDLSgMxFL2pr1pfVZdugkVwVWZE0GXRjcsK9iHtUDKZTBuaZIYkI5ShX+HGhSJu/Rx3/o1pOwttvRA4nHMuueeEqeDGet43Kq2tb2xulbcrO7t7+wfVw6O2STJNWYsmItHdkBgmuGIty61g3VQzIkPBOuH4dqZ3npg2PFEPdpKyQJKh4jGnxDrqkeK+s1McDao1r+7NB68CvwA1KKY5qH71o4RmkilLBTGm53upDXKiLaeCTSv9zLCU0DEZsp6Dikhmgnx+8BSfOSbCcaLdUxbP2d8bOZHGTGTonJLYkVnWZuR/Wi+z8XWQc5Vmlim6+CjOBLYJnqXHEXdprZg4QKjm7lZMR0QTal1HFVeCvxx5FbQv6r5X9+8va42boo4ynMApnIMPV9CAO2hCCyhIeIZXeEMavaB39LGwllCxcwx/Bn3+AAPsj+E=</latexit><latexit sha1_base64="0xiVMM13z3O56e5RvQOedJYU6oI=">AAAB8HicbVDLSgMxFL2pr1pfVZdugkVwVWZE0GXRjcsK9iHtUDKZTBuaZIYkI5ShX+HGhSJu/Rx3/o1pOwttvRA4nHMuueeEqeDGet43Kq2tb2xulbcrO7t7+wfVw6O2STJNWYsmItHdkBgmuGIty61g3VQzIkPBOuH4dqZ3npg2PFEPdpKyQJKh4jGnxDrqkeK+s1McDao1r+7NB68CvwA1KKY5qH71o4RmkilLBTGm53upDXKiLaeCTSv9zLCU0DEZsp6Dikhmgnx+8BSfOSbCcaLdUxbP2d8bOZHGTGTonJLYkVnWZuR/Wi+z8XWQc5Vmlim6+CjOBLYJnqXHEXdprZg4QKjm7lZMR0QTal1HFVeCvxx5FbQv6r5X9+8va42boo4ynMApnIMPV9CAO2hCCyhIeIZXeEMavaB39LGwllCxcwx/Bn3+AAPsj+E=</latexit><latexit sha1_base64="0xiVMM13z3O56e5RvQOedJYU6oI=">AAAB8HicbVDLSgMxFL2pr1pfVZdugkVwVWZE0GXRjcsK9iHtUDKZTBuaZIYkI5ShX+HGhSJu/Rx3/o1pOwttvRA4nHMuueeEqeDGet43Kq2tb2xulbcrO7t7+wfVw6O2STJNWYsmItHdkBgmuGIty61g3VQzIkPBOuH4dqZ3npg2PFEPdpKyQJKh4jGnxDrqkeK+s1McDao1r+7NB68CvwA1KKY5qH71o4RmkilLBTGm53upDXKiLaeCTSv9zLCU0DEZsp6Dikhmgnx+8BSfOSbCcaLdUxbP2d8bOZHGTGTonJLYkVnWZuR/Wi+z8XWQc5Vmlim6+CjOBLYJnqXHEXdprZg4QKjm7lZMR0QTal1HFVeCvxx5FbQv6r5X9+8va42boo4ynMApnIMPV9CAO2hCCyhIeIZXeEMavaB39LGwllCxcwx/Bn3+AAPsj+E=</latexit>
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