
Is there math 
after 

calculus?

Fall 2023 MAT135 Calculus 1



https://www.youtube.com/watch?v=xgKc7dFz-ko

W
rit

te
n 

an
d 

cr
ea

te
d 

by
 D

r. 
Sc

he
ric

h

Fall 2023 MAT135 Calculus 1

https://www.youtube.com/watch?v=xgKc7dFz-ko


Fall 2023 MAT135 Calculus 1

Quercus > Modules > Reading Week

https://q.utoronto.ca/courses/315114/pages/video-interviews-connections


Fall 2023 MAT135 Calculus 1

Number Theory
Erik Holmes

Differential 
Geometry

Gavin Hurd

Representation 
Theory

William Sokurski

Applied 
Probability

Dmitry Panchenko

Complex Function 
Theory

Emile LeBlanc

Calculus of 
Variations

Bernardo Galvão-Sousa

Math Education
Bernardo Galvão-Sousa

Stochastics
Virginia Pedreira

Ramsey Theory
Jamal Kawach

Afiny Akdemir 
Sebastian Gherghe

Partial Differential 
Equations

Soheil Memarian 
Sorkhabi

Algebraic 
Geometry

Aleksandr Berdnikov 
Clovis Hamel

Geometric 
Topology

Teaching Team



structural optimization



structural optimization

minimize

cost of material    +    deformations



structural optimization

expensive    +    small deformation
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cheap    +    large deformation
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step 1. figure out how structures deform
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structural optimization

step 1. figure out how structures deform
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step 1. figure out how structures deform



structural optimization

step 1. figure out how structures deform

linearized elasticity equation
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step 2. figure out how to measure cost of material

k

Z
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work to build structure
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step 3. goal

minimize

where       solvesu
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structural optimization

step 4. numerical approximation of solution



structural optimization

step 4. numerical approximation of solution

step 4a. divide the domain in four-sided polygons
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step 4. numerical approximation of solution

step 4a. divide the domain in four-sided polygons
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example 1
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example 2
10 N/mm2

1 mm
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example 3
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superconducting materials

induced magnetic fieldh = ⇥�A

electromagnetic vector potentialA �
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