iPSRS – Preparation Guide: 
Prerequisites in Mathematics and Optics
This document provides a list of prerequisite topics required for the iPSRS programme, along with curated online resources to help you review key concepts and practice before the start of the semester.
Mathematics Prerequisites
1. Angles and Basic Trigonometry
Key concepts: Angle measurement, sine, cosine, tangent, fundamental identities.
Resources:
https://www.khanacademy.org/math/geometry-home/right-triangles-topic
2. Complex Numbers and Complex Exponentials
Key concepts: Algebraic operations, polar form, Euler’s formula.
Resources:
https://ocw.mit.edu/courses/res-18-008-calculus-revisited-complex-variables-differential-equations-and-linear-algebra-fall-2011/resources/lecture-1-the-complex-numbers/
https://ocw.mit.edu/courses/18-03-differential-equations-spring-2010/resources/lecture-6-complex-numbers-and-complex-exponentials/
3. Linear Algebra
Key concepts: Matrix operations, determinants, solving linear systems.
Resources:
https://ocw.mit.edu/courses/18-06sc-linear-algebra-fall-2011/
4. Fourier Transform
Key concepts: Spectrum, spatial frequencies, 1D and 2D transforms, calculation methods.
Resources:
https://ocw.mit.edu/courses/6-003-signals-and-systems-fall-2011/resources/lecture-16-fourier-transform/
https://www.jezzamon.com/fourier/
5. Sampling, Aliasing, and the Shannon Theorem
Key concepts: Sampling rules, frequency-domain aliasing, Nyquist criterion.
Resources:
https://see.stanford.edu/course/ee261
https://www.geeksforgeeks.org/electronics-engineering/nyquist-sampling-theorem/
Optics and Photonics Prerequisites
6. Geometric optics 
Key concepts: reflection, refraction, lenses, mirrors 
Resources:
· https://ocw.mit.edu/courses/2-71-optics-spring-2009/pages/lecture-slides/ 
· https://ocw.mit.edu/courses/2-71-optics-spring-2009/video_galleries/video-lectures/
· 2	Reflection and Refraction; Prisms, Waveguides, and Dispersion (PDF - 1.4MB)
· 3	Focusing, Imaging, and the Paraxial Approximation (PDF - 1.3MB)
· 4	Sign Conventions; Thin Lenses; Real and Virtual Images (PDF - 1.5MB)
· 5	Thick Lenses; The Composite Lens; The Eye (PDF - 1.7MB)
· 7	Basics of Mirrors, Magnifiers, and Microscopes (PDF - 1.2MB)

· Here are a few basic exercises you can train on: https://www.ck12.org/book/ck-12-physics---intermediate/section/27.20/
7. Waves, polarization
Key concepts: Planar and spherical waves, Maxwell's equations; polarization states, Fresnel’s coefficient, birefringence; Poynting's vector
Resources:
· https://ocw.mit.edu/courses/2-71-optics-spring-2009/pages/lecture-slides/ 
· https://ocw.mit.edu/courses/2-71-optics-spring-2009/video_galleries/video-lectures/
· 12	The Wave Equation; Phasor Representation; 3D Waves (PDF - 2.0MB)
· 13	3D Wave Phenomena; Introduction to Electromagnetics (PDF - 2.4MB)
· 14	Maxwell’s Equations; Polarization; Poynting’s Vector (PDF)
7. Introduction to interference and diffraction
Key concepts: interferences by two plane waves, Fresnel’s diffraction, Fraunhofer diffraction
Resources: 
· https://web.mit.edu/8.02t/www/802TEAL3D/visualizations/coursenotes/modules/guide14.pdf?

Instead, you can study one of these books before coming, they contain all the necessary prerequisites in optics listed above
https://optics.byu.edu/docs/opticsbook.pdf
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