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Kruskal 33k

Algorithm 1: Kruskal Algorithm

Input: A connected undirected weighted graph G = (V, E, W).
Output: A minimum spanning tree T of G.

T+ {};

Sort the edges E by weight W in decreasing order;

for {u,v} € Edo

L if no cycle in TU {u, v} then

A W =

L T+ TU{u,v};

(=2}

return T
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Kruskal 33k

Algorithm 2: Kruskal Algorithm with Disjoint Set
Input: A connected undirected weighted graph G = (V, E, W).
Output: A minimum spanning tree T of G.

1 for ve Vdo

L makeset(v);

T+ {};

Sort the edges E by weight W in decreasing order;

for {u, v} € E do
if find(u) # find(v) then

L add {u, v} to T;

union(u, v);

O ~N O O & W N

o

return T
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Huffman 34

Algorithm 3: Huffman Encoding

Input: An array of weights wy, wo, ..., w;.
Output: An encoding tree with ¢ leaves.
1 Create ¢ tree leaves with weight wy, wo, ..., wy;
2 for k< 1tot—1do

3 Select vertex i, j with the minimum weights from the vertices of 0 in-degree;
4 Create a vertex with children ¢, j and weight w; + wy;

5 return T

W(T) equals to the sum of all branching nodes.
= Considering a leaf 7 in level £;, which branching nodes will count its weight?
= Its ancestors. The number of its ancestors is exactly ¢;.

= Hence, the sum of all branching nodes equals to Zf&wl
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Huffman 34

Algorithm 4: Huffman Encoding with priority queue

Input: An array of frequency wy, wo, ..., w;.
Output: An encoding tree with ¢ leaves.

1 H + makequeue( W) (using w; as keys);
2 fork<t+1to2t—1do

3 i < deletemin(H), j + deletemin(H);
4 Create a vertex with children 4, j;

5 Wk 4— w; + Wj;

6 insert(H, k, wy);

7 return T,

= Huffman encoding and Kruskal algorithm are all greedy algorithm.

= Every decision it makes is the one with the most obvious immediate advantage.
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