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C\[Z aUd Nega[iVU 
CS3100 FaSS 2019 

Re]ie^

PYe]iV\ZS`
GLULYH[L HUK TLZ[: A KLZPNU WH[[LYU MVY SVNPJ WYVNYHTTPUN

ThiZ Sec[\Ye
C\[Z

A TLJOHUPZT MVY WY\UPUN PYVSVN ZLHYJO [YLLZ
RLK HUK GYLLU J\[Z

E]aS\a[VY
CVUZPKLY H ZPTWSL L]HS\H[VY MVY HYP[OTL[PJ L_WYLZZPVUZ.

In¦[1]:

E]aS\a[VY
WOH[ PZ [OL YLZ\S[ VM L]HS\H[PUN 1 + (4 * 5) ?

In¦[2]:

In¦[3]:

TYHJL eYal(plus(1,mult(4,5)),X)  I` OHUK.

Added 3 clauses(s).

X = 21 .

ERROR: Caused b\: '  eYal(plus(1,mult(4,5)),X) '. Returned: 'error(t\p
e_error(eYaluable, /(mult, 2)), conte[t(:(s\stem, /(is, 2)), _1840))'. 

eYal(plus(A,B),C) :- eYal(A,VA), eYal(B,VB), C is VA + VB.
eYal(mult(A,B),C) :- eYal(A,VA), eYal(B,VB), C is VA * VB.
eYal(A,A).

?- eYal(plus(1,mult(4,5)),X) ^1`.

?- eYal(plus(1,mult(4,5)),X) ^2`.
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Fi_iUg [he e]aS\a[VY - ^i[h ^YaWWeY
WYHW [OL ]HS\LZ PU H M\UJ[PVU Yalue .

In¦[4]:

In¦[5]:

Fi_iUg [he e]aS\a[VY - ^i[h c\[
TOL c\[ (!) PZ HU L_[YH-SVNPJHS (V\[ZPKL W\YL SVNPJ) VWLYH[VY [OH[ WY\ULZ [OL ZLHYJO [YLLZ.
WOLU [OL L]HS\H[PVU JYVZZ H J\[, P[ WY\ULZ

ASS [OL Z\IZLX\LU[ WVZZPISL IYHUJOLZ PU [OL WHYLU[.
ASS [OL Z\IZLX\LU[ WVZZPISL IYHUJOLZ PU [OL WYLJLLKPUN Z\I-NVHSZ.

In¦[6]:

In¦[7]:

C\[ beha]iV\Y
In¦[8]:

Added 3 clauses(s).

X = 21 .

Added 3 clauses(s).

X = 21 .

Added 5 clauses(s).

eYal2(plus(A,B),C) :- eYal2(A,VA), eYal2(B,VB), C is VA + VB.
eYal2(mult(A,B),C) :- eYal2(A,VA), eYal2(B,VB), C is VA * VB.
eYal2(Yalue(A),A).

?- eYal2(plus(Yalue(1),mult(Yalue(4),Yalue(5))),X).

eYal3(plus(A,B),C) :- !, eYal3(A,VA), eYal3(B,VB), C is VA + VB.
eYal3(mult(A,B),C) :- !, eYal3(A,VA), eYal3(B,VB), C is VA * VB.
eYal3(A,A).

?- eYal3(plus(1,mult(4,5)),X).

p(a).
p(b).
r(c).
q(X) :- !, p(X).
q(X) :- r(X).
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In¦[9]:

Q\ia
WOH[ KVLZ split/3  KV?

split([],[],[]). 
split([H_T],[H_L],R) :- H < 5, split(T,L,R). 
split([H_T],L,[H_R]) :- H >= 5, split(T,L,R).

I[ ZWSP[Z [OL NP]LU SPZ[ PU[V LSLTLU[Z SLZZ [OHU 5 HUK NYLH[LY [OHU VY LX\HS [V 5.

SWSi[
In¦[10]:

In¦[11]:

OIZLY]L [OH[ [OL SHZ[ [^V JHZLZ HYL T\[\HSS` L_JS\ZP]L.
B\[ PYVSVN Z[PSS ZLHYJOLZ [OYV\NO [OL [OPYK Y\SL, PM ZLJVUK Y\SL ^HZ Z\JJLZZM\SS` TH[JOLK.

SWSi[ ^i[h c\[
In¦[12]:

TOL ZLJVUK !  PZ \UULJLZZHY` HZ [OLYL HYL UV M\Y[OLY JOVPJLZ.
IU MHJ[, [OL WYLKPJH[L H >= 5  PZ \UULJLZZHY` ZPUJL [OL VUS` ^H` [V LUK \W OLYL PZ PM [OL ÄYZ[ Y\SL
MHPSLK.
B\[ IL[[LY [V SLH]L P[ [OLYL MVY YLHKHIPSP[ .̀

X = a ; 
X = b .

Added 3 clauses(s).

R = [ 5, 6, 7, 8, 9 ], L = [ 1, 2, 3, 4 ] .

Added 2 clauses(s).

?- q(X).

split([],[],[]).
split([H_T],[H_L],R) :- H < 5, split(T,L,R).
split([H_T],L,[H_R]) :- H >= 5, split(T,L,R).

?- split([1,2,3,4,5,6,7,8,9],L,R).

split([],[],[]).
split([H_T],[H_L],R) :- H < 5, !, split(T,L,R).
split([H_T],L,[H_R]) :- H >= 5, !, split(T,L,R).
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`
RLJVTTLUKH[PVU:

UZL J\[ [V VW[PTPZL L_LJ\[PVU, I\[ YL[HPU WYLKPJH[LZ ^OPJO OLSW YLHKHIPSP[ .̀

Q\ia
WOH[ PZ [OL SVNPJHS TLHUPUN VM [OLZL JSH\ZLZ?

p :- a,b. 
p :- c.

1. .
2. .
3. .
4. .

Q\ia
WOH[ PZ [OL SVNPJHS TLHUPUN VM [OLZL JSH\ZLZ?

p :- a,b. 
p :- c.

1. . ✓
2. .
3. .
4. .

Q\ia
WOH[ PZ [OL SVNPJHS TLHUPUN VM [OLZL JSH\ZLZ?

p :- a,!,b. 
p :- c.

1. .
2. .
3. .
4. .

Q\ia
WOH[ PZ [OL SVNPJHS TLHUPUN VM [OLZL JSH\ZLZ?

p :- a,!,b. 
p :- c.

1. .
2. .
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2. .
3. . ✓
4. .

Red aUd GYeeU c\[Z
p :- a,!,b. 
p :- c.

SPUJL [OL J\[ HIV]L JOHUNLZ [OL SVNPJHS TLHUPUN VM [OL WYVNYHT, P[ PZ RUV^U HZ Red c\[.

split([],[],[]). 
split([H_T],[H_L],R) :- H < 5, !, split(T,L,R). 
split([H_T],L,[H_R]) :- H >= 5, split(T,L,R).

TOL J\[ PU ZWSP[ KVLZ UV[ JOHUNL [OL SVNPJHS TLHUPUN VM [OL WYVNYHT. HLUJL, P[ PZ JHSSLK GYeeU c\[.

ReTV]e S[\[[eY
In¦[13]:

In¦[14]:

ReTV]e S[\[[eY
CHU IL LX\P]HSLU[S` ^YP[[LU HZ:

In¦[15]:

In¦[16]:

Added 4 clauses(s).

X = [ 1, 2, 3, 4, 1 ] .

Added 4 clauses(s).

X = [ 1, 2, 3, 4, 1 ] .

remoYe_stutter([],[]).
remoYe_stutter([H],[H]).
remoYe_stutter([H,H_T],L) :- !, remoYe_stutter([H_T],L).
remoYe_stutter([X,Y_T],[X_L]) :- remoYe_stutter([Y_T],L).

?- remoYe_stutter([1,1,2,2,2,3,4,1,1],X).

remoYe_stutter2([],[]).
remoYe_stutter2([H],[H]).
remoYe_stutter2([H,H_T],L) :- remoYe_stutter2([H_T],L).
remoYe_stutter2([X,Y_T],[X_L]) :- not(X=Y), remoYe_stutter2([Y_T],L).

?- remoYe_stutter2([1,1,2,2,2,3,4,1,1],X).
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Nega[iVU
WOH[ PZ [OL YLSH[PVUZOPW IL[^LLU J\[ HUK ULNH[PVU?
WP[O [OL \ZL VM ULNH[PVU, [OL JSH\ZL PZ UV[ SVUNLY H KLÄUP[L JSH\ZL. WOH['Z NVPUN VU OLYL?

Q\ia
WOH[ KVLZ [OPZ KV?

a :- !, 1=2. 
?- a.

1. Z\JJLZZM\SS` \UÄLZ 1 ^P[O 2
2. [OYV^Z HU L_JLW[PVU
3. SVVWZ PUKLÄUP[LS`
4. MHPSZ

Q\ia
WOH[ KVLZ [OPZ KV?

a :- !, 1=2. 
?- a.

1. Z\JJLZZM\SS` \UÄLZ 1 ^P[O 2
2. [OYV^Z HU L_JLW[PVU
3. SVVWZ PUKLÄUP[LS`
4. MHPSZ ✓

YV\ JHU NP]L H IL[[LY UHTL MVY a/0 : fail/0 .
PYVSVN OHZ HU I\PS[-PU WYLKPJH[L fail/0 , ^OPJO HS^H`Z MHPSZ.

Q\ia
WOH[ KVLZ [OPZ KV?

a(A,A) :- !,fail. 
a(_,_).

1. \UPÄLZ [OL [^V HYN\TLU[Z
2. Z\JJLLKZ PM [OL HYN\TLU[Z \UPM`
3. Z\JJLLKZ PM [OL HYN\TLU[Z KVU'[ \UPM`
4. HS^H`Z MHPSZ

Q\ia
WOH[ KVLZ [OPZ KV?
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a(A,A) :- !,fail. 
a(_,_).

1. \UPÄLZ [OL [^V HYN\TLU[Z
2. Z\JJLLKZ PM [OL HYN\TLU[Z \UPM`
3. Z\JJLLKZ PM [OL HYN\TLU[Z KVU'[ \UPM` ✓
4. HS^H`Z MHPSZ

YV\ JHU NP]L H IL[[LY UHTL MVY a/2 : is_different/2 .

FaiS\Ye VU \UiÄca[iVU
In¦[17]:

In¦[18]:

Beha]iV\Y Vf faiS aUd iZ_diɈeYeU[
CSH\ZLZ Z\JO HZ 'MHPS' HUK 'PZDPɈLYLU[' JHU JH\ZL \Z [V IHJR[YHJR PU \U\Z\HS ^H`Z.
TOPZ ^PSS \UKV HU` ]HYPHISL \UPÄJH[PVUZ HSVUN [OL ^H .̀

Nega[iVU b` faiS\Ye
WL JHU UV^ PTWSLTLU[ not  \ZPUN ULNH[PVU-I`-MHPS\YL.

not(A) :- A,!,fail. 
not(_).

In¦[19]:

not/2  PZ H I\PS[-PU PU PYVSVN.
YV\ TH` HSZV ^YP[L not(A)  HZ \+A .

Q\ia

Added 2 clauses(s).

true.

true.

is_different(A,A) :- !,fail.
is_different(_,_).

?- is_different(m,n).

?- not(1=2).
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WOH[ ZVY[ VM H J\[ PZ [OPZ?

not(A) :- A,!,fail. 
not(_).

1. YLK.
2. HTILY.
3. NYLLU.

Q\ia
WOH[ ZVY[ VM H J\[ PZ [OPZ?

not(A) :- A,!,fail. 
not(_).

1. YLK. ✓
2. HTILY.
3. NYLLU.

IM [OL J\[ ^LYL UV[ [OLYL, [OLU [OL ÄYZ[ Y\SL ^V\SK HS^H`Z MHPS, I\[ [OL ZLJVUK Y\SL ^PSS HS^H`Z Z\JJLLK.

CSVZed ^VYSd aZZ\TW[iVU
E]LY`[OPUN [OH[ PZ [Y\L PU [OL "^VYSK" PZ Z[H[LK (VY JHU IL KLYP]LK MYVT) [OL JSH\ZLZ PU [OL WYVNYHT.

not  PZ IHZLK VU [OL JSVZLK ^VYSK HZZ\TW[PVU.

not(A)  OVSKZ PM P[ JHUUV[ IL ZOV^U MYVT [OL NP]LU JSH\ZLZ [OH[ A  OVSKZ.

E_aTWSe: B\`iUg a WhVUe
In¦[20]:

In¦[21]:

SiTWSe TiZ[aRe ^i[h Uega[iVU

Added 4 clauses(s).

X = oneplus7tpro .

goodPhone(iphone11pro).
goodPhone(oneplus7tpro).
e[pensiYe(iphone11pro).

bargain(X) :- goodPhone(X), not(e[pensiYe(X)).

?- bargain(X).
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In¦[22]:

In¦[23]:

Wha[ ^eU[ ^YVUg?
TYHJL [OYV\NO:

goodPhone2(iphone11pro). 
goodPhone2(oneplus7tpro). 
e[pensiYe2(iphone11pro). 

not(A) :- A,!,fail. 
not(_). 

bargain2(X) :- not(e[pensiYe2(X)), goodPhone2(X). 

?- bargain2(X).

WheU \ZiUg Uega[iVU YeTeTbeY [he X\aU[iÄeY
O\Y ULNH[PVU PZ UV[ H SVNPJHS VUL.

e[pensiYe2(X)  PZ .

O\Y not(e[pensiYe2(X)  PZ 

HLUJL, [OL Y\SL

bargain2(X) :- not(e[pensiYe2(X)), goodPhone2(X).

^PSS VUS` Z\JJLLK PM [OLYL HYL UV L_WLUZP]L YLZ[H\YHU[Z, ^OPJO PZ UV[ V\Y PU[LU[PVU.

RecVTTeUda[iVU: UZL not(T)  VUS` ^OLU T  PZ NYV\UK.
TOPZ ^HZ [OL JHZL PU [OL ÄYZ[ L_HTWSL.

FiU. 

Added 4 clauses(s).

false.

goodPhone2(iphone11pro).
goodPhone2(oneplus7tpro).
e[pensiYe2(iphone11pro).

bargain2(X) :- not(e[pensiYe2(X)), goodPhone2(X).

?- bargain2(X).
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