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Perceptron Homework
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SSE Homework
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Quadric Machine Homework
! !""#$%&'&(&)*+#,&+%-.%+,-/*&%0+'*1%1&,/&2%&'&3#'1-).&+%-.%+,-/*&4),&/#,+#,"&5&)6&&
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':?'@"&2%&5&'*1&,>#"&1/&*/,&'11&)*6/&'*1&'-%&*/,&*%%1%1<&4B>%@&?/#:1&C#",&'.,&:)D%&
,?/&$/-%&2)'"&?%)E>,"<&F),>&*/*A2)*'-@&)*+#,"&?%&?/#:1&?'*,&,>%$<;

! !""#$%&'&:%'-*)*E&-',%&! /6&<G&'*1&)*),)':&?%)E>,"&'::&8H&&! " ! #$!(%$&'( ) !

! I>/?&?%)E>,"&'6,%-&%'.>&+',,%-*&6/-&/*%&%+/.>&?),>&,>%&6/::/?)*E&*/*A:)*%'-:@&
"%+'-'2:%&,-')*)*E&"%,<
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Linear Regression Homework

! C00DE$&,$&0'/='&,"'(&/++&,$"-('0&/0&F&4.*%G'&)*=-$'&'($&
H"/06
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=/'$&*)&B:
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CS 472 - Homework 5

) " ) ! -./01%

B( BS BT

AB( 3BN AB3

BU 6 3B(



CS 472 – Backpropagation 6
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CS 472 – Backpropagation



Backprop Homework

!" ?*=&N*D=&(*E$,*=O1&DL./'$&'($&,$"-('0&)*=&/&0$@*%.&
L/''$=%&P3&BQ&PR&B:B&S*%'"%D$&D0"%-&'($&DL./'$.&,$"-('0&
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*%&'($&L=$#"*D0&0+".$B

#" T($%&-*&'*&'($&+"%O&H$+*,U&V$D=/+&V$',*=O&W+/N-=*D%.&
D0"%-&'($&!$%&'()*'+'**+&/%.&L+/N&/=*D%.&,"'(&'($&XW&
0"ED+/'"*%B&T=N&."))$=$%'&'=/"%"%-&0$'01&+/N$=01&"%LD'01&$'@B&
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http://playground.tensorflow.org/


PCA Homework

CS 472 - Homework 9
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! !"#$%&'$()$*+#$,-.#)$/0*0$"#*$*($,#*$0$*10)"2(13#/$
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*+#$A!" %&<

! B($)(*$6"#$0$%&'$809?0,#$*($/($-*<$$C(6$)##/$*($,($
*+1(6,+$*+#$"*#8"$>(61"#:2D$(1$81(,103$-*$>(61"#:2<

! C(6$30>$6"#$0$"81#0/"+##*D$E0*:0FD$#*9<$*($/($*+#$
01-*+3#*-9$2(1$>(6<

! C(6$30>$6"#$0)>$4#F$*((:$(1$E0*:0F*($90:96:0*#$*+#$
#-,#).#9*(1"$21(3$*+#$9(.01-0)9#$30*1-G<



Decision Tree Homework

! ?"%"0(&'($&)"=0'&+$#$+1&)"%.&'($&H$0'&/''="HD'$&/%.&0L+"'

! T($%&)"%.&'($&H$0'&/''="HD'$&)*=&'($&+$)'&E*0'&%*.$&/'&'($&
0$@*%.&+$#$+
R '""63#$"6F H)(/#"$01#$"(1*#/$0:8+0F#*-90::>$:#2*$*($1-,+*$F>$

0**1-F6*#

R I0F#:$0)>$:#02$)(/#"$4-*+$*+#-1$305(1-*>$9:0""

R C(6$9(6:/$/($*+#$(*+#1$)(/#"$-2$>(6$40)*$2(1$8109*-9#
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! -Nearest Neighbor Homework

CS 472 - Homework 11
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! C00DE$&'($&)*++*,"%-&'=/"%"%-&0$'
! C00DE$&/&%$,&L*"%'&4BM1&B:6

R J(1$0::$F#:(4D$6"#$E0)+0**0)$/-"*0)9#D$-2$1#K6-1#/D$0)/$"+(4$4(1?
R L+0*$4(6:/$*+#$(6*86*$9:0""$2(1$MH))$F#$4-*+$)($/-"*0)9#$4#-,+*-),N$$
R L+0*$4(6:/$*+#$(6*86*$9:0""$2(1$MH))$F#$4-*+$"K601#/$-).#1"#$

/-"*0)9#$4#-,+*-),N$$
R L+0*$4(6:/$*+#$MH))$1#,1#""-()$.0:6#$F#$2(1$*+#$8(-)*$F#$-2$4#$6"#/$

*+#$1#,1#""-()$:0F#:"$10*+#1$*+0)$*+#$9:0""$:0F#:"$0)/$6"#/$"K601#/$
-).#1"#$/-"*0)9#$4#-,+*-),N



RBF Homework
! C00DE$&N*D&(/#$&/%&<X?&,"'(&

R O4($-)86*"

R O+1##$(6*86*$9:0""#"$'D$PD$0)/$&$7:-)#01$6)-*";
R O+1##$81(*(*>8#$)(/#"$0*$7QDQ;D$7<RDA;$0)/$7AD<R;
R O+#$10/-0:$F0"-"$26)9*-()$(2$*+#$81(*(*>8#$)(/#"$-"$

! $6SFAC&2&R36.(6''6.&8-"'6.D%&I%',%%.&'(%&=;*'*'T=%&.*8%&6.8&'(%&
-."'6.D%G

R '""63#$)($F-0"$0)/$-)-*-0:$4#-,+*"$(2$<S$-)*($(6*86*$)(/#$'D$H<T$
-)*($(6*86*$)(/#$PD$0)/$Q$-)*($(6*86*$)(/#$&

R '""63#$*(8$:0>#1$*10-)-),$-"$*+#$/#:*0$16:#$4-*+$IU$V$<A

! C00DE$&,$&"%LD'&'($&0"%-+$&"%0'/%@$&BZ&B[
R L+-9+$9:0""$4(6:/$F#$*+#$4-))#1N

R L+0*$4(6:/$*+#$4#-,+*"$F#$68/0*#/$*($-2$-*$4#1#$0$*10-)-),$-)"*0)9#$
(2$<S$<W$4-*+$*01,#*$9:0""$PN$7*+6"$P$+0"$*01,#*$A$0)/$'$+0"$*01,#*$Q;

CS 472 - Homework 12



<-7%
FUC<G

V*+*;
FWCXCU
G

Y#'=#'
F5CEG

U W 5

< U 5

< U E

U W E

U U 5

U X E

< U 5

CS 472 - Homework 13
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M< L+0*$-"$*+#$Y0Z.#$P0>#"$.0:6#$0)/$
*+#$)(130:-\#/$81(F0F-:-*>$2(1$#09+$
(6*86*$9:0""$7%$(1$Y;$2(1$*+-"$90"#$
(2$=30::$0)/$P:6#N

Naïve Bayes Homework



HAC Homework

! ?*=&'($&./'/&0$'&H$+*,&0(*,&/++&"'$=/'"*%0&4)=*E&M&@+D0'$=0&
D%'"+&3&@+D0'$=&=$E/"%"%-6&)*=&JCS&0"%-+$&+"%OB&7(*,&,*=OB&
\0$&;/%(/''/%&."0'/%@$B&&]%&@/0$&*)&'"$0&-*&,"'(&'($&@+D0'$=&
@*%'/"%"%-&'($&+$/0'&/+L(/H$'"@/+&"%0'/%@$B&7(*,&'($&
.$%.=*-=/E&)*=&'($&JCS&@/0$1&"%@+D."%-&L=*L$=+N&+/H$+$.&
."0'/%@$0&*%&'($&#$='"@/+P/A"0&*)&'($&.$%.=*-=/EB&
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Silhouette Homework

! C00DE$&/&@+D0'$="%-&,"'(&^/1H_&"%&@+D0'$=&3&/%.&^@1.1$_&"%&
@+D0'$=&:B&I(/'&,*D+.&'($&7"+(*D$''$&0@*=$&H$&)*=&/6&$/@(&
"%0'/%@$1&H6&$/@(&@+D0'$=1&/%.&@6&'($&$%'"=$&@+D0'$="%-B&.6&
7O$'@(&'($&7"+(*D$''$&#"0D/+"K/'"*%&)*=&'("0&@+D0'$="%-B&\0$&
;/%(/''/%&."0'/%@$&)*=&N*D=&."0'/%@$&@/+@D+/'"*%0B

CS 472 - Homework 15

:.%%1/9 ) ,
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! BN BN
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! -means Homework

! !"#$%&'$()%)$*'+",-$.&",$%&'$/'0%#"1($2)+3'.$)0($,&1/&$
10.%)0/'.$)#'$/+".'.%$%"$')/&$/'0%#"1($!"#$%/'0%#"1($/)+/3+)%1"0$
4"#$%,"$1%'#)%1"0.$"4$&56')0.$3.107$8)0&)%%)0$(1.%)0/'

! 9:$;$1%'#)%1"0.$<$6')0$;$/'0%#"1($/&)07'.$)4%'#$%&'$101%1)+$
/'0%#"1(.$

! =..36'$ &'>$;$)0($%&)%$%&'$41#.%$%,"$10.%)0/'.$)#'$%&'$101%1)+$
/'0%#"1(.
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Q-Learning Homework
! C00DE$&'($&.$'$=E"%"0'"@&Q&0'/'$&,*=+.&H$+*,&4$/@(&@$++&"0&

/&0'/'$6&,($=$&'($&"EE$."/'$&=$,/=.&"0&F&)*=&$%'$="%-&/++&
0'/'$01&$A@$L'&'($&="-('E*0'&0'/'$1&)*=&,("@(&'($&=$,/=.&"0&
3F1&/%.&,("@(&"0&/%&/H0*=H"%-&0'/'$B&T($&*%+N&/@'"*%0&/=$&
E*#$&="-('&/%.&E*#$&+$)'&4*%+N&*%$&*)&,("@(&"0&/#/"+/H+$&
)=*E&'($&H*=.$=&@$++06B&&C00DE$&/&."0@*D%'&)/@'*=&*)&B[1&/%.&
/++&"%"'"/+&`P#/+D$0&*)&FB&!"#$&'($&)"%/+&*L'"E/+&`&#/+D$0&)*=&
$/@(&/@'"*%&"%&$/@(&0'/'$&/%.&.$0@="H$&/%&*L'"E/+&L*+"@NB&
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