Course overview
¢ Logic

o Proof techniques

e Set Ekeor:j

¢ Relations

¢ Functions

o Combinatorics

Combinatorics (mathematics of counting)

¢ Inclusion-exclusion

® Rule of sum and rule of product

e Permutations and combinations

e Selections with/without order, with/without repetition

Tociaj: Book section 2.8 and section 4.2



Inclusion-exclusion

Example: From a total of 250 students, 110 students choose an
elective course on Mathematics, 150 students are enrolled in a
Physics course. ¥§ of those take both Physics and Mathematics, How

many skudenks dont talke either course?
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From a total of 280 students, 110 students choose an elective course on
Mathematics. 180 students are enrolled in a Physics course. ¥5 of those
take both Physics and Mathematics.

From bhose 260 students, §0 are Dubch, From the Dutch students, 17 take (ak
least) Mathematics, 10 take (at least) Physics, § take both. How many of the

students who take none of the courses are not Dukch?
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¢ 5§50 students do the Discrebe Mathematics exam

® Eve.rj skudent could do ak least 1 quesf:ion

e 110 students could NOT do &1 = —> <50 — JJo (ould do &\ |G- o
e 168 students could NOT do Q2 | &2 = <Co -l6< = 385
¢ 230 students could NOT do Q3 1&3) = SSo0-230 . = 320

¢ &0 studenks could do all 3 qu,e.sf:iohs

How mairy skudents could do exac&tj 2 qu.e.s?:i,ov\s?
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. an=x = $S0 -44o - 38( -320 —60. = =655



Combinatorics - sum and produ&&

Rule of sum: If a set of objects can be divided into disjoint subsets, then the

total number of objects is the sum of the number of objects in each subset,

. 29+ students Thwre ot 2a3 + 2%o o())“m?a to, choox
DSAT : 240 students oo steont’ aprejeatate.

IAl= 1A, + 1A L) ..

Rule of product: when the objects we count have mulkiple parts, that can be
selected independently, the total number of different objects is the product
of the number of options for each part,
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I am taking 2 pieces of luggage on a flight. I have 3 bypes
of luggage:

¢ 3 suikcases

¢ 4 rucksacks

o 2 holdalls

How many ways can I select 2 different pieces of luggage?
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Checlelist

¢ Do you khow the nclusion-exclusion formula
for 2 and 3 seks?

e Can you use the inclusion-exclusion formula,
and first principles to solve counting problems?

e Can you apply the sum and product rule to
simple counting prcbi&ms?

To be conbtinued komorrow



