After-The-Fact Improvements 130–131

• initial algorithm

list L[1], . . ., L[N]

(1) compute maximum score MAX (2) for I from 1 to N do

L[I] := L[I] * 100 / MAX

2.1 Complexity Theory 2007

After-The-Fact Improvements 130–131

• initial algorithm

list L[1], . . ., L[N]

(1) compute maximum score MAX (2) for I from 1 to N do

L[I] := L[I] * 100 / MAX

• improved algorithm

(1) compute maximum score MAX (2) FACTOR := 100/MAX (3) for I from 1 to N do

L[I] := L[I] * FACTOR

2.1 Complexity Theory 2007

Binary Search: An Example 133–136

• binary search (Kaldewaij, page 100)

x,y := 1,N; do x≠y → z := (x+y) div 2;

if L[z]≤a → x := z � L[z]>a → y := z fi od

2.2 Complexity Theory 2007

Order-of-Magnitude Improvements 132–133

f, g: N_{>0} → N_{>0}

f ∈ O(g)

⇐⇒ lim_{n→∞} f(n) g(n) < ∞ ⇐⇒ ∃c ∀n: f(n) ≤ c · g(n)

f ∈ Θ(g)

⇐⇒ 0 < lim_{n→∞} f(n) g(n) < ∞ ⇐⇒ ∃c_1, c_2 ∀n: c_1 · g(n) ≤ f(n) ≤ c_2 · g(n)

2.3 Complexity Theory 2007

Binary Search: An Example (cont.) 133–136

N 1 + log_2 N 10 4 100 7 1000 10 a million 20 a billion 30 a billion billion 60

2.4 Complexity Theory 2007

Greedy Algorithms and Railroad Contractors 87–88

• city network and minimal spanning tree

2.5 Complexity Theory 2007

A Lower Bound for Telephone Book Search 146–148

binary tree of n nodes has height at least log_2 n

2.6 Complexity Theory 2007

Barricading Sleeping Tigers 149–151

• a convex hull

2.7 Complexity Theory 2007

Barricading Sleeping Tigers (cont.) 149–151

• O(N x log N) algorithm

(1) find lowest pont P_1 (2) sort remaining points by angle P_2, P_3, . . . (3) add P_1, P_2 to current hull (4) for I from 3 to N do

add P_I to current hull remove backwards wrong points P_J until a point is OK

2.8 Complexity Theory 2007

Barricading Sleeping Tigers (cont.) 149–151

• points sorted by angle

2.9 Complexity Theory 2007

Barricading Sleeping Tigers (cont.) 149–151

• the first few fences

2.10 Complexity Theory 2007

Barricading Sleeping Tigers (cont.) 149–151

• O(N x log N) algorithm

(1) find lowest pont P_1 O(N) (2) sort remaining points by angle P_2, P_3, . . . O(N x log N) (3) add P_1, P_2 to current hull O(1) (4) for I from 3 to N do O(N) add P_I to current hull remove backwards wrong points P_J until a point is OK

2.11 Complexity Theory 2007

Barricading Sleeping Tigers (cont.) 149–151

• sorting via convex hull

values x_1, x_2, x_3, . . .

points (x_1, x^2_1), (x_2, x^2), (x_3, x^2_3), . . .

2.12 Complexity Theory 2007