CodeScholarsTutoring

Advanced CS | Unit 5: Sets, Maps, and Hash Tables

Problems | Name:

5.1 Sets and Maps as Abstractions

Reference example

Set <String> names = new HashSet <String>();

nanes. add(" Ada"); nanes. add("Ada");

Map<String, Integer> counts = new HashMap<String, |nteger>();
counts. put ("Ada", 2); counts.put("Ada", 3);

System out . printl n(nanes. size());

System out. println(counts. get("Ada"));

5.1.1 - Explain

Choose a set or a map for unique visitor identifiers and for visit counts by identifier.

5.1.2 - Write code

Count occurrences of a, b, a and print the count of a.
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5.2 Hash Functions

Reference example

int capacity = 7;
System out . println(Mth. fl oorMd(17, capacity));
System out. println(Mth. fl oor Mod(24, capacity));

5.2.1 - Explain

Do equal hash values prove two keys are equal?

5.2.2 - Explain

Why must a key equality rule and its hash calculation agree?
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5.3 Collision Resolution

Reference example
Capacity: 5
Keys inserted: 7, 12, 17

Bucket index: key nod 5
Al three initially map to bucket 2

Linear probing after three insertions

All keys initially hash to index 2

empty empty 7 12 17

Probe to later available slots, using the same rule for lookup.

5.3.1 - Explain

Under linear probing in an empty capacity-5 table, where do 7, 12, and 17 land?

5.3.2 - Write code

Insert 7, 12, and 17 into an empty capacity-5 table using linear probing. Use null to mark an unused slot and

print the table.
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5.4 Load Factor and Resizing

Reference example

Entries: 6

Buckets: 8

Load factor: 6 / 8 = 0.75

After expanding to 16 buckets: entries remain 6

5.4.1 - Explain

Find the load factor for 9 entries in 12 buckets, then after expansion to 24 buckets.

5.4.2 - Explain

Why is copying entries to the same numeric indices insufficient when a table changes capacity?
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