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Instances of Greedy Algorithms

Scheduling
Activity Selection &#ZNi%# (Chap 16.1)
Minimizing time in system
Deadline scheduling {£55i88 (Chap 16.5)
Graph Algorithms
Minimum Spanning Trees (Chap 23)
Dijkstra’s (shortest path) Algorithm (Chap 24.3)

Other Heuristics (what’s the meaning of “Heuristics”)

Huffman coding (Chap 16.3, can get optimal solution)
Coloring a graph

Traveling Salesman Problem (Chap 35.2)
Set-covering (Chap 35.3)

Subset-sum problem (Chap 35.5)

Greedy Method

For many optimization problem, Dynamic
Programming (DP) is overkill. A greedy
algorithm always make the choice that looks
best at every step. That is, it makes local
optimal solution in the hope that this choice
will lead to a globally optimal one. (See the
context of the first paragraph on page 237)

I make the shortest path to the target at each step.
Sometime I win, sometime I lose.
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Greedy Algorithms

Main Topics in this chapter:

+ Activity-selection problem

+ Elements of the greedy strategy
* Fractional Knapsack

* Huffman coding

* Matroid

Instances of Greedy Algorithms

Heuristics algorithm definition

A heuristic algorithm is one that is designed to solve
a problem in a faster and more efficient fashion than
traditional methods by sacrificing optimality,

accuracy, precision, or completeness for

speed. Heuristic algorithms often times used to

solve NP-complete problems, a class of decision

problems.

Change-Making Problem

Given unlimited amounts of coins of denominations d,
>..>d,,

give change for amount n with the least number of
coins

Example: d,=25¢c, d,=10c, d;=5¢c, d,=1c and n =48c

DP solution:
https://www.youtube.com/watch?v=jgiZ1GzXMBw

Greedy solution:
Greedy solution is

Optimal for any amount and “normal” set of
denominations

May not be optimal for arbitrary coin denominations




@D GREEDY ALGORITHMS
AN—BESRBRDEERE, e, S—SHEHBEERNR
AEEAH

Description of the Change-Making Alg.:
KEREERER:
Function change (n) /ARAgEHETHEEn M EEHBE
const C={100,25,10,5,1}
S=®; s=0 /ISHESMWEHES, sHSHEDEEZH
while s<n do
x=(max in C and s+x<=n) /igE(RiEd5Hx
if there is no such item then
return “no solution found”
S=SU{a coin of x}
Ss=s+x
return S

GREEDY ALGORITHMS
General Characteristics of Greedy Alg.
— %, RERETROEEE N THEE:

(1) fRkaEm, F—MEEXNRNES, WMER, B
(Kruskal), &2(Dijkstra), = (Prim)Z,

(2) EEEEN#HTT, RRERBNES, —1REZ
BEFHNRES, F—TERMFHNRES;

(3) HE—/1 & (solution function), ZEFFHAHTIE
BERENRESRGE(or BET)EFHMR, ZREL
Z B NRR T AR TR

Gi!mﬂla GREEDY ALGORITHMS

function greedy(C : set) : set
{CRIEENRES}
S=® {EEESHIIERE}
while C<>® and not solution(S) do
x=select(C)
C=C\{x}
if feasible(SU {x}) then S=SU {x}
if solution(S) then return S

else return “No solution”
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Greedy Technique
Constructs a solution to an optimization problem piece by

piece through a sequence of choices that are:
Feasible
Locally optimal
Irrevocable

For some problems, yields an optimal solution for every instances.

For most, does not but can be useful for fast approximations.

@I GREEDY ALGORITHMS

(4) BE—PEE, BREREREN R (candidate)2F T
TN HFIBOXNREEH (e, feasibleT17hY), FEH##
X—SBAEEERTT ENREN;

(5) EFEHRE(selection function), FEHBMAFEE
BREFNRCXEFERT O EFEHEFTI)RE TEMAM B
B

(6) BfreR#i(object function), LLHMEE. MTE
M, BEKE, M HE.

GREEDY ALGORITHMS
B2 skinE LR, BEEE—BRMN:

(1) HJDETE, FRENFRE {100,25,10,5,1}
(2) ZBWNFETRMABENTED R

(3) #rfE& L (solution) MEHREXMNETE
THETREFTERNRL.

(4) MEEESDTFTHRBEABINKET, WiZzEEE
CIERi: P

(5) ®FERE (selection) JAKEBEBHESFH—F
HERKHER.

(6) Bir#E% (object) : IHEETHKE.




Applications of the Greedy Strategy

Optimal solutions:
Change-making for “normal” coin denominations
Minimum spanning tree (MST)
Single-source shortest paths (i.e. Dijkstra)
Simple scheduling problems

Huffman codes (Huffman Tree Construction)

Approximations:
Traveling salesman problem (TSP)
Knapsack problem

Other combinatorial optimization problems

16.1 FEBNEFE O]
ENESESEENEAERE: A THRSMEHFILR
HREEF
’EnNEB(activity) S={a,, a,,...,a,}, PDEFEFARESH
B E), ZREFEEAARAMERK, —XRRE—
A EENER

BN EDIa X EMFE R[S, f), 0Ss;<fi<e
FEDla, aff® (compatibleNHSE)RHE: [s;f),
[s,fINER, HES, =f; or 5; =F,. Bl: —i&ERD
WILRIEATZT S —Eahils .
EEhEFEE . EERSHWERNHRNIER), F
HEEDNEET K. B): ACS, AhEZIEFHZE
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REMBHEEAIREREL—RILRE, §—2
F—NMEENES, ITREEHNEE, SR
ERETFER, TRAREAFUNEEKRBEZ.
RLEERRELMPRLENERFNAR, AT
E—MERENNIERE, HREESE—12ER
i, EERERRERABI)TIARSIHEERM.
Bl: KBy —FREHRE, EMERITS, &
H, RpRvBvERE.

BR, MEFZEREBXLERTCELRRMAE, W
MST, #£RRGBES.
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Bll: (45 AR E]iE T R HE )

]2 ]sels]e]r]elouoln]
sl rlsofefelejelee]a]n
HEHEEEEEEEEE
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A;={a,a,,a9,a11}
Hsiﬁtﬁ AzﬂA;;

teERE AT RIA R AR E A H Lk, BALLEME)
SHXIZRR, THAZEBISARIEE.
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; i : —0 S, BSHTE, EASME(EFEMNaTRZEHE
X 0 6 ’ ) )and(RI #E 7EBa FFiE Z BT SEAR) B & Bhay .
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FRE BB R IR R R THE -
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S, =g 4> j TR RGIERIE
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Re cursivedctivitySelector(s, f, i, j){
13RS BB AR, afIMAREES. RABAM: i=0,7=n+]

mei+1//Hi=00F, HabMAEE
while (m < j)and(s, < f,)do

IS a RSB R, A RERH S,

mem+1://fEa,.a.,,. .o TR E e FIEE a,
if(m < j)then/ s, = f,,a,72S HHIHIIEED,
RITE a 56 A5 TT 40 B 5 RE 58 TR B)

return  {a,}w RecursivedctivitySelector (s, f.m, j):

//a, M8, wALfEIF
else

return @/ /a JTAGHTREYS SE AN BN S g

16.1 JEFNEFE )R

5. ERMELER
EREEAREETRSE, REARNET—4
Union#@ft, RBBHRAEREZ.

RATE, j-ntl

L NEHAMABEEZIE, BITREMa,
RREERBIE— AT Sa h5eEZa,, B
FENELZERH AL EERF, ok
fggﬂ%aﬁemﬁﬂ ELES, HHE—

16.1 EFNIE S E]RE

AR, FEERAHERER, —RETLABIHRME.
BR—RHBAEEBURIE, 77 RIANEERNER:

BREEAEMR, B—LERONEE, HEE
%57131;
EEMRIEES B L MY344EIERR
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16.1 jEEhIEFE O] R

AiE]
%%ﬂt’?! & iE) A O(nlg n)
EOHEFE, N RecursiveActivitySelector(s,f,0,n+1)
BIRTEI A ()

EFRANRRE, 8NMEIERE—XR, HEESE
REFRER, FRHFSRENFRL, N
RAS(s,f,i,j) 8 A BIRAS(s,f,m,j) B}, #AFi<m. ji&
22 3Kn+1

GreedyActivitySelector(s, f){// fHIAEEH F
n < length[s];
Ad«{a},/ | ARRES
i 1/ /iR I RSE S A0S aff] T Fr
forme2 to n do//dKS,, FHEF R a,
if (f; <s,, )then{ /1i <m,a,SGa 0%

A Aufa,}; //a, &Y a7 HoE s A
”"'l'llJ” Bl
i m; //APC IR I AE S aff T FR
}/ lendif

return A;
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