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Week 2 Recitation
CS165B - Machine Learning

UC SANTA BARBARA



Overview

*  Maltrix calculus (differentials) examples

« Homework 1 Problem 4
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Notations

- Vectors (single-column matrices) are denoted by
boldfaced lowercase letters like aq, b, x.

* Matrices are denoted by boldface uppercase
letters A, B, X.
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Numerator Layout
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dy/dx is a column vector
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Numerator Layout
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dy/dx is a row vector
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Numerator Layout

I X1 i Y1
Xr B,
X= 1. Y= :
R n . _.Vm i

UC SANTA BARBARA



Numerator Layout
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Numerator Layout
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Calculus

o =u+v
- Derivative of Sums oy _ du v
dx 9x = Ox

-+ Product Rule driv) _ 30 . au

dx __UZ; UEE
- Chain Rule dy _ dy du
dzx du dx

For more detailed calculus review refer to week 1's recitation slides (6-8pm),
or Matrix Cookbook Chapter 2
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Example 1

. 2
y = xi + 2x;

dy
19).
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Example 1

y = xl2 + 2x§
0).¢
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Example 2

y = AX

Oy
0xX
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Example 2
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Example 3

y=xTA
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Example 3
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Example 4
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dy
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Example 4
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Example 4
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Example 5
y =zl Az

Oy

or
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Example 5
y =z’ Az

b= Ax

y=2z*b

or b ox z ox
oy .. 1T A

o = bt +zt A

'). m m I B
2 =g"A" +z"A

W = 2T (A4 AT)

oz
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Example 6

Assume x.weR" yeR

2= ((x,w)— )"

Compute =
0w
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Lecture 2 - pg.35

Assume x.weR" yeR

2= ((x,w)— )"

Compute =
0w

a=(X,w)

Decompose bt=a-y

z=b?

dy dy ou
dx:dudx
dz 0z db da
ow  0b da ow
_0b2 oa —y 0(X, W)
ob da oW
=2b-1.-x7

=2 ((x,w) —y)x’

UC SANTA BARBARA



Homework 1 problem 4

Problem 4: Vector Calculus (20’)

Suppose x is a 3-d vector.
f(z) =1t —cl3

where
1 -1 2 —3 1.0
A= [2 1.5 —2] b= {—2] € [1.0]
| - |9 is 2-norm: ||y = /23 + 23+ .. ..
What is the differential g—i?
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Homework 1 problem 4
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