Q

A%

Teacher guidance

Set notation

(" Key focus

-

This LO builds on Venn Diagrams (EX01) by teaching set notation as the symbolic language for
describing the regions students already shade and count: {} for a set, €/¢ for membership, Q
or ¢ for the universal set, () for the empty set, c for subset, U/N for union/intersection, A’ for
complement, and n(A) for cardinality. The core skill is translating fluently in both directions
between a shaded Venn diagram region and its set-notation expression.

Suggested teaching sequence

-

.

1.

Introduce roster notation {} for writing a set, and €/¢ for testing membership (e.g. is 6 an
element of {3,6,9,12}?).

. Introduce () (the empty set) and ¢ or  (the universal set) as the two “boundary” sets.

. Reconnect to the Venn diagram: n(A), n(AN B), n(AU B), and n(A’) are read off the diagram

exactly as in EX01, but now written and spoken in notation first.

. Practise translating a SHADED Venn region into its notation, and a notation expression into a

description of which region it shades: intersection (AN B), set difference (A\ B, or equivalently
AN B'), symmetric difference (AAB - exactly one set), and complement of the intersection
(AN BY).

. Introduce subset notation A C B (every element of Aisalso in B)and connect it to the special

case n(A) =n(ANB).

. Extend to three-set diagrams: reading n(A N BN C) and combining region codes for “exactly

two of the three”.

Combine complement with union/intersection for compound expressions such as (AUB)’, and
practise the inclusion-exclusion formula n(4A U B) = n(A) + n(B) — n(A N B) using notation
throughout.

(" Core examples to model

.

Membership: £ = {1,...,12}, A={3,6,9,12} -6 € A,8 ¢ A.

Region to notation: a Venn diagram shaded only in the overlap of A and B is AN B; shaded
only in A (excluding the overlap) is A\ B.

Complement: if £ has 30 elements and n(A) = 18, then n(4") = 30 — 18 = 12.
Inclusion-exclusion: n(A) = 22, n(B) = 15, n(AN B) =8 givesn(AU B) = 22 + 15 — 8 = 29.
Subset: A ={2,4,6}, B=1{1,2,3,4,5,6} — every element of Aisin B,so A C B.

(" Watch for

Confusing U (union - everything in either set) with N (intersection - only the overlap); the
symbols are easy to mix up visually.

Adding n(A) + n(B) for n(A U B) without subtracting the double-counted overlap n(A N B).
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« Shading A\ B as the whole of 4, including the overlap with B, instead of A-only.

- Treating 0 and {0} as the same set - {0} contains one element (zero), while () contains none.

« Reading A C B backwards, or assuming it only holds when the sets are equal in size.

Checks for understanding

-

NG

Can students test membership with €/¢ and write a set using roster notation?

Can they translate a shaded Venn region into set notation, and vice versa, for intersection, set

difference, symmetric difference, and complement of the intersection?

Can they use n(A), n(AU B), n(AN B), and n(A’) to state and calculate cardinalities, including

via the inclusion-exclusion formula?

Can they use C correctly and justify a subset relationship using elements?

Can they extend the notation to a three-set diagram, including “exactly two of the three” re-

gions?
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