
CSE6392- Reasoning with Uncertainty Homework 1: RepresentationsandInference

CSE6392- Reasoning with Uncertainty

Homework 1- Fall 2006

DueDate:Sep.282006,7:00pm

Fuzzy Logic

1. A Fuzzylogic inferencesystemis usedto infer the incomeof a person. The incomeis assumedhere
to be relatedto the valueof the car andto the sizeof the housethe personowns (this systemis by no
meansassumedto berealistic). The inferencesystemusesthreelinguistic variables(
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Thecontrollerusesthefollowing fuzzy rules:
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Calculatethe resultingscoremembershipfunctionsanddefuzzifiedincomevalue for a car valueof $9�: ;=<><><
andahousewith

9?;A@?<><
squarefeetusingtheMamdaniinferencesystemintroducedin class.

Probabilities

2. Theprobabilityof a defective microchipis
<7;=<�B

. Therearea numberof teststhat canbe performedto
determineif thechip is functioningcorrectly. Thefirst testdetectsC <�D of all defectswhile thesecond
candetermineE B�D of all defectsincluding C <�D of all defectsthatarealsodeterminedby thefirst test.
Neitheroneof thetestsreturnsanerror if thechip is correct.How high is theprobability thata chip is
defective despitebothtestscomingbacknegative ?

3. For a lottery a ball is drawn at randomfrom a box. After eachdraw the ball is put backinto the box.
You aretold that thebox containseither

9
green( F ),

9
red( G ), and

@
blue( H ) ballsor

9
green,

@
red,

and
9

blueball. UseaniteratedBayesiannetwork to determinetheprobabilityof therebeing
@

redballs

2006 ManfredHuber Page1



CSE6392- Reasoning with Uncertainty Homework 1: RepresentationsandInference

afterobservingthesequenceGIFJGIFKHLG . Show theprobabilitiesaftereachiteration(i.e. aftereach
observation).

Bayesian Networks

4. Below is a probabilisticnetwork to assesstheprobabilityof goodradioreception.Thegoalis to usethe
availableinformationaboutthereceiver’s locationandtheweatherforecastto predicttheprobabilityof a
goodreception.Accordingto thismodel,theprobabilityof agoodreception( G ) dependsonthepresence
of obstacles( M ) andthunderstorms( NPO ). These,in turn, dependon the location(

�
and



) andon the

weatherforecast( Q ).

Concrete Obstacles
             (O)

Thunderstorm
       (TS)

Strong Reception
           (R)

Indoors
    (I)

 Large City
       (C)

Weather Forecast
             (W)

Usethe following conditionalprobabilitiesto determinetheconditionalprobabilitiesof goodreception
for thescenarios

�SR 
 R Q ,
�TR�U 
 RVU NWO andfor thecasewhereno observationsareavailable.

GYX[Z]\"GY^&M R NPO`_ba <7;A@
Z]\"GY^&M RVU NWO`_ba <7;dc
Z]\"GY^ U M R NPO`_`a <7;AB
Z]\"GY^ U M RVU NWO`_ba <7; C

MYX Ze\�Mf^ 
 RV� _ba <7; E
Ze\�Mf^ 
 RVU`� _ba <7;dc
Ze\�Mf^ U 
 RV� _ba <7;AB
Ze\�Mf^ U 
 RVUg� _ha <7;i9

NWOjXkZe\lNWOm^ �TR QY_ba <7;A:
Ze\lNWOm^ �TRnU QY_ba <7;=<�B
Ze\lNWOm^ U`�SR QY_ba <7;AB
Ze\lNWOm^ U`�SRVU QY_ba <7;i9


 X Ze\ 
 _ga <7;A:
� X Ze\ � _ba <7; E
Q X Ze\�QY_ba <7;A@
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Dempster Shafer Beliefs

5. Use a DempsterShaferbelief systemto determinethe beliefs for the lottery of problem o ; ( Q ap HWq`rsHPtvu , HPq = biasedtowardsred, HPt = beingbiasedtowardsblue). ( Q a p HWq`rsHPtvu ). In par-
ticular, determinethebeliefsandplausibilitiesfor thetwo sequencesGwFxGyFxHJG and GTHIFxGyHJH .
Show thebeliefsafterevery updateusingthemassdensityfunctionsbelow to representtheevidence. z

a) Setthemassdensitiesfor theevidenceto theconditionalprobabilitiesof theparticularbiasedsets
giventhecolor of ball drawn.

b) Repeattheexperimentswith a simplifiedevidencefunctionwhereevidence
<7;i9

is addedto config-
uration H|{ andno evidenceis givento theotherconfigurationif aball of color � is drawn.

}
Ratherthancomputingall thevaluesby handit might besimplerto write a shortprogramto computethemassdensities,beliefs,

andplausibilities.
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