HOMEWORK 1

First, A= {41, 2} {3}, 14, 51 461, {7) (81} 5 0 = 11, 3, 4, 5), 2, &), {7, 8,

Attributes Decision Conceptual Variables

Size Color | Feel | Temperature | Attitude Attitudepositive Attitude,.qm-.,, Attitude,, .,
1 big [ yellow | soft low positive positive SPECIAL SPECIAL
2 big yellow | hard high negative SPECIAL negative SPECIAL
3 | medium | yellow | soft high positive positive SPECIAL SPECIAL
4 | medium | blue { hard high positive positive SPECIAL SPECIAL
5 | medium | blue | hard high positive positive SPECIAL SPECIAL
6 | medium | blue | soft low negative SPECIAL negative SPECIAL
7 big blue | hard low §0-50 SPECIAL SPECIAL 80-50
8 big blue | hard high 50-50 SPECIAL SPECIAL 50-80

{d}* = {{1,3,4,5},{2,6},{7,8}}

1. FOR THE ABOVE DECISION TABLE, DETERMINE A SET OF RULES USING CONCEPTUAL VARIABLES AND
1.1. a single global covering for each conceptual variable and then linear dropping condition technique (i.e.

by the LEM1 algarithm).
A“itUdepaaitive

{A“'itudepositi‘ue}. = {{11 3,4, 5}, {2: 6,7, 8}}
Size? {A - {Size}}* = {Color, Feel, Temperature}* = {{1},{2}, {3},{4,5,8},{6},{7}} £ {Attitudepogigive }*
Color? {A — {Color}}* = {Size, Feel, Temperature}* = {{1}, {2, 8},{3},{4,5},{6},{7)} < {Attitudeogisine }*
Feel? {A - {Color, Feel}}* = {Size, Temperature}* = ({1,7},{2, 8}, {3,4,5},{6}} £ {Attitude,opitive }*
Temperature? {A — {Color, Temperature}}* = {Size, Feel}* = {{1},{2,7, 8},{3,6},{4,5}} ¢ {Attitudeposigive }*
Single Global Cwering for Attitudeposisive = { Size, Feel, Temperature }
Creating a rule set for Attitudepositive
(Size, big) & (Feel, soft) & ; — (Attitude, positive) Covers: {1}
ine; ; & (Feel, soft) & (Temperature, high) — (Attitude, positive) Covers: { 3}
(Size, medium) & {Feel—hard} & (Temperature, high) — (Attitude, positive) Covers: { 3, 4,5)

Atﬁtu«de‘negatiue
{Attitudencgative}* = {{2,6},{1,3,4,5,7,8}}
Size? {A — {Size}}* = {Color, Feel, Temperature}* = {{1}, {2}, {3}, {4,5,8},{6},{7)} < {Attitudenegarive }*
Color? {A — {Size, Color}}* = {Feel, Temperature}* = {{1, 6},{2.4,5,8},{3},{7}} £ {Attitude,.,,,ﬁ“}‘
Feel? {A - {Size, Feel}}* = {Color, Temperature}* = {{1},{2,3},{4,5,8}, {6, 7}} £ {Attitudenegasive }*
Temperature? {4 — {Size, Temperature}}* = {Color, Feel}* = {{1, 34{2},{4.5,7,8},{6)}} < { Attitudenegarive}*
Single Global Covering for Attitudenegative = { Color, Feel }
' Creating a rule set for Attitudencgative

(Color, yellow) & (Feel, hard) — (Attitude, negative) Covers: {2}
(Color, blue) & (Feel, soft) — (Attitude, negative) Covers: { 6 }

Attitude,q... 5
{Attitude,o—s0}* = {{1,2,3,4,5,6},{7,8}}
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ize? {A - {5 * = {Col , Feel, T at * = {{1},{2}. 3},{4,5,8},{6},{7}}£ {Attitudeu—u}‘
glozl(::r?{ {A —{ {g:l}o}r}}‘ {= ‘{,Si;e. ;‘eeel,;“’:rl:t:cr;;er}e}‘ ={ {({}1}{, {}2,{8}, {3},{4.,5},{6},{7}} £ {Attitude,, 0 }*
Feel? {A — {Feel}}* = {Size, Color, Temperature}* = {{1},{2}, {3}, {4,5},{6}.{7). {8}} < {Attitude,o_,,}*
Temperature? {4 — {Feel, Temperature}}* = {Size, Color}* = {{1,2},{3},{4,5,6},{7.8}} < {Attitude,,—,,}*

Single Global Covering for Attitude,,,, = { Size, Color }
Creating a rule set for Attitude,o_,

(Size, big) & (Color, blue) — (Attitude, $0-50) Covers: {7,8}

Complete rule set using LEM1 algorithm

Size, big) & (Feel, soft) — (Attitude, positive) Covers: {1}

éSize, msc)iium() & (Temperature, high) — (Attitude, positive) Covers: {3,4,5}
(Color, yellow) & (Feel, hard) — (Attitude, negative) Covers: {2}

(Color, blue) & (Feel, soft) — (Attitude, negative) Covers: { 6 }

(Size, big) & (Color, blue) — (Attitude, 80-50) Covers: {7, 8}

1.2. all global coverings for each conceptual variable and then linear dropping condition technique.

{Size}" = {{1,2,7,8},{3,4,5,6}}
{Color}* = {{1,2,3},{4,5,6,7,8}} So we have the global coverings

{Feel}‘ = ‘({1. 3, 6}: {Zr 4,5,7, 8}}
{Temperature}* = {{1,6,7},{2,3,4, 5,8}} {size, color, Seel}*, {oizc,color,tm;p}",
{mv fed)w;' < {D'l-}

{Size, Color}* = {{1, 2}, {3}, {4,5,6}, {7.8}} < {Attitude,,_,a}'
{Size, Feel}* = {{1}, {2,7, 8}, {3,6}, {4, 5}}

{Size, Temperature}* = {{1,7},{2,8}{3,4,5}, {6}} . A
{Color, Feel}' - {{13 3}1 {2}s {4’ 5) 7) 8}) {6}} S {Attitudenegﬂtﬁlc} {m'm}. s {D‘m}
{Color, Temperature}* = {{1},{2,3},{4,5,8}, {6,7}}

{Feel, Temperature}* = {{1,6}, {2,4,5, 8},{3},{7}}

{color, Feel}*, {size, color, temp)”*, < {D-}

£73 » Feel}” = {{1}, {2},{3}, {4,5}, {6}, {7,8}} < {Attitudepssisive}* ) ¥
(Sise. Color Temparatore): I iay fs5h 161 7 (€)1}, (8)) < (htiideine)® & < P Abdl gy §
{Size, Feel, Temperature}* = {{1},{2,8}, {3},{4,5},{6},{7}} < {Attitudepositive}
{Color, Feel, Temperature}* = {1}, {2}, {3}{4, 5,8}, {6}, {7}}

New rules, i.e., rules not listed on the first page

{8ize, Color, Feel} rules for {Attitudepopyiye} )
{Siserbig} & (Color, yellow) & (Feel, soft) — (Attitude, positive) Covers: { 1,3}

(Size, medium) &{Celerrbiuey & (Feel, hard) — (Attitude, positive) Covers: { 4,5}

{Size, Color, Temperature) rules for {Attitude,,,m-,,,} . »
{Biser-big} & (Color, yellow) & (Temperature, low) — (Attitude, posxtxve.)' Covers: {1}
(Size, medium) & ; & (Temperature, high) — (Attitude, positive) Covers: { 3, 4,5 }

Rules for {Attitudepostive } are equally complex for global coverings {Size, Color, Temperature} and{Size, Feel, Temperature)}

Complete rule set using all global coverings and linear dropping technique

(Size, big) & (Feel, soft) —» (Attitude, positive) Covers: {1}

(Size, medium) & (Temperature, high) — (Attitude, positive) Covers: { 3,4, 5}
(Color, yellow) & (Feel, hard) — (Attitude, negative) Covers: {2}

(Color, blue) & (Feel, soft) — (Attitude, negative) Covers: { 6}

(Size, big) & (Color, blue) — (Attitude, so-so) Covers: { 7,8}

(size, big) & (Color, vellow) & (Temperature, high) -> (Attitude, -) covers {2}

(Size, medium) & Colos-bhie)& (Temperature, low) - (Attitude, -)  covers {6}



2. FOR THE ABOVE DECISION TABLE GIVE A RULE SET EXAMPLE THAT IS;
2.1. complete but not consistent.

Ruleset that is complete but not consistent

(Size, big) — (Attitude, positive) . Covers: {1,2,7,8)}
(Size, medium) — (Attitude, negative) Covers: { 3,4,5,6}
(Size, bi)=> (Avtitode, 30-40)  covess 1, ¢,7.8

2.2. neither complete nor consistent,
Ruleset that is neither complete nor consistent

(Size, big) — (Attitude, positive) Covers: {1,2,7,8)}

A rule set R is consistent if and only if every rule from R is consistent with the data set (decision table). A
rule set R is complete if and only if every concept from the data set is completely covered by R..



