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OPERATION STATION 1:
THE EXTORTION CHALLENGE
(GREEDY vs. DP)

GREEDY (Standard Coins)

i "ﬂ"‘ ||

| demand specific
values: $3, $7, $11, $17
T (NON-STANDARD).
\ e Total due: $35.
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E

@lrosen (Jsbo Jlano Cuty 28 Sole ols o St 0 po Mo Saut 2y e ok G a0l 0, Ko LS 51 IS
Seed Ghamd 5o JSGle gy se 380 Wl s 20005 40 4 0,5 £9yb gl Sg Al gy alg) 4 o ol ) (i (1 aS
b aS™ 5,5 o0 635l (697 9) P o B b )00 450 Ban o Wl ol W3 os lalibes lo iy o Jie s,
095 S5 e 85l S

OPERATION: MATRIX
CHAIN DECONSTRUCTION
(OPTIMAL BRUTE MINIMIZATION)
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Concrete Segments Y ' > SO PRIMARY FISSURE POINT

C(6,10) (MIN-ENERGY COST)

c(6,12)
c(7,14)
¢(7,10)
C(8,10)
C(6,10)

DP-Matrix: Optimal Sub-break Sequence ¥
{((0,2) [C(0,1)+C(1,2)]} + {(2,8) [C{2+C(3,1)}
N v r'd
+{(C(0,1)+C(2,8) [C(2,3C3,4)11} .-

{(0,2) [C(0,1)+C(1,2)]} + {(2,4) [C(2,3}+C(3,4)]1}
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{24) [C2,3)+C(3,4)])}
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¥ OPERATIONAL STATION 2:
DECONSTRUCTION CHALLENGE
(DYNAMIC PROGRAMMING)
Matrix Chain Multiplication Problem 4 | &

[ SOURERS SCTIRI | B | ‘ (0 5% OPTIMIZED FISSURE
c(0,1), C(1,3), C(3,6), C(6,10) ' f QL SEQUENCEARELIED
C(0,1), C€(1,3), C(3,6), C(6,12)

C(0,2), C(L6), C(3,6), C(7,14)
C(0.3), C(2.4), C(4,2), C(7,10)
C(0.4), C(2,5), C(4,4), C(8,10)
€(0,2), C(3,4), C(5,6), C(6,10)

DP-Matrix: Optimal Sub-break Sequence RU/4 MATRIX CHAIN MULTIPLICATION: FINDING THE OPTIMAL ORDER'S
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+{(C(0,2)+C(2,8) [C(2,3)+C(3,4)11} .. (M1 xM2)

X (M5

Corl value 4

{(0,2) [C(0,1)+C(1,2)]} + {(2,4) [C2,3}+C(3,4)]T}
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T8 OPERATIONAL STATION 2:
DECONSTRUCTION CHALLENGE
(DYNAMIC PROGRAMMING)

Matrix Chain Multiplication Problem
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¥ OPERATION STATION 3:
MAZE CHALLENGE
(LIS & LCS CONCEPTS)

Longest Increndent jLus US 2pedsctts

LIS (Lengest Increasing
Subsequence): Find
max length path by
height (H): 2, PS(H=d),
PB{H=6)} = Length 3.
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physical pipes with tattoo map for position.
Common: (T3, T4) = LCS Path.
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¥ OPERATION STATION 3:
MAZE CHALLENGE
(LIS & LCS CONCEFPTS)

Longest Increndent jus S zpedactts
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Coin Change: Fails on non-standar coins x
Huffman Coding: Greedy Always Optimal!

hooting common
simple frequency sort leads to
perfect packing.
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¥ OPERATION STATION 4: —
PATHFINDING CHALLENGE i Shortest Path Algoritim g e AT

GRAPHS & BELLMAN-FORPD, 7 Dijkstra/A®):
(GRAPHSUS BELAMANRORD). ( - CURRE(N{!GWIMAQHDUE 115 9,8 pusyle) ué las e S JuloS
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CONTINGENCY ROUTES
(PREPARE FOR SURPRISES!) £}
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Dijkstra (Single Source Shortest Path): 2 £
FIND MIN PATH TO INFIRMARY

{® GPERATION STATION 5.
PATHFINDING CHALLENGE

| (CURRENT)

Poiot Alpha
el Ik
| O Point Alpha [
] =001

A = Branches
L | Point BYA

 Floyd-Warshall (All-Pairs Shortest Path):
 CALCULATE ALL SHORTEST PATHS
(Alternate map for A 8 ¢ bl |

! 1 contingency: {A-D, B-C, etc.}) :th%}g }
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Take or Not

| ™ OPERATION STATION Eh
PATHFINDING CHALLENGE
(GRAPHS & BELLMAN-FORD)
DIJKSTRA: | BELLMAN-FORD:|
| FASTEST PATH |  Contingency |
| (CURRENT) Planniny
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. =001

| ¢ Point Alpha
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(Fractional o5 (2.5 0,5 55 sl ailay > o )65 5l oolault (g Sy dJgS) ) aliwo
Knapsack).

(0/1 £5>|).‘> le.(b ‘f‘ ol st.a laﬁ.a LS"“"5" d.ol.a).a )| oolauls ( 9 (), 4.‘95)" alluno
3555 50 S L] 50 dilay > 39, sz Kmapsack)

A SN
CASE 1: FRACTIONAL KNAPSACK (POWDERS CASE 2: 0/1 KNAPSACK
(GREEDY Vs, DR) Fractional Greedy Ratio: Value/Weight Sorting for Pm):ders ('NDMS'BLE_ SURG'GAL TOOL_S)
i 0/1 DP finds Optimal Choice where foiuls
Value Weight
Wrench 1a t)lvllle EE:! H

Gutting Torch 15v 7w
Explosive  20v 10w

| CASE 2: 011 KNAPSACK (DP) f . : 3
]l 012345 5 \ ‘ B . 3 Gmedycmica
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N W o) total [15v | T5v | 15v [30v. 30v | 30v]|
total [ Tov | 7w [ 7w | 30v 15w | 15w]
bag max 10w bag max 10w

(Greedy fails because you can't take paris)

0/1 DP finds Optimal Choice

where Greedy fails

DP Optimal Choice

®o penmon STATION 5, I
[ PATHFINDING CHALL \ v/ =
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EXIT STAIRWELL

> OPERATION STATION 7:
EXIT CHALLENGE (BASIC DP
Climbing StaNCEPTS)
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Problem 1: Calculate 31395 sl Haliuo |EHD
Climbing Stairs with 0 Yl s glael, o5
Fibonacci & Bottom-up Jl esliul b loaly 13 7
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Wayslil = Waysli-1] + Waysli-2]

The Longest
Sub-problem " ¢ Increment...

solved s3]

Point{B:
Sub-problem
solved

2 IS,
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VAN
|| DYNAMIC VIEW vs. GREEDY
VIEW (Conclusion)
A« Dynamic (Whole Path): Checks NOISY
£=== entire path for optimal count, METAL
(S8 considers all steps. = STAIRWELL
3 Greedy (Next Step only): Only
makes the best immediate decision,
might miss better options. 3¢
"Final Conclusion: Explain why
‘Dynamic' (whole path) perspective |
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Bellman-Ford & DP: greedy failure
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Problem 1: Calculate
Climbing Stairs with
Fibonacci & Bottom-up
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Final Results

(Dynamic Advantage)
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Bellman-Ford & DP:
Contingency for greedy failure
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