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from sklearn.naive_bayes import MultinomialNB #imports the Naive Bayes Classifier from sklearn
X_train_flat = np.array ([img.flatten() for img in X_train])
model_MNB = MultinomialNB() # new Naive Bayes model

model_MNB. fit( X_train_flat , y_train ) #fits model on the flat training data
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from skimage.color import rgb2gray # used to convert a multi-color (rgb) image to grayscale

preprocessing .
from sklearn. import StandardScaler # used to scale the data

from sklearn.naive_bayes import MultinomialNB #imports the Naive Bayes Classifier from sklearn

X_train_gray = np.array([ rgb2gray (img) for img in X_trainl]) #converts training data

i e = np.array([hog(img) for img in X_train_gray])

scaler = StandardScaler()
X_train_hog_scaled = S c_a_ls:[ ______ .fit_transform(X_train_hog)

model MNB = MultinomialNB()

model MNB.fit(X_train_flat_scaled, y_train )
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from sklearn.cluster jnport AgglomerativeClustering # used for agglomerative clustering

n_clusters=5 )

AC = AgglomerativeClustering(linkage="'ward",

X_norm = X_flat / 255 # normalizes the data

AC.fit(X_norm) # applies the tool to the data

pred = AC. labels # gets the cluster labels
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import scipy.cluster.hierarchy as hierarchy # visualizes and supports hierarchical clustering tasks

import  Matplotlib.pyplot 55 1t

X_norm = X_flat / 255 # normalizes the data

plt.figure() #creates a new empty figure

linkage_flat-hierarchy.linkage( X_norm , method=" ward "9

hierarchy. dendrogram (linkage_flat)

plt.show() #shows the figure

gaall Jalod 2 pimal| SIS p el Lgs aday 30| 4 plat( cao o

IS (e Gl W1 BLASILY dllall dn g
\ ot oS 2 (230 221) @3, asmaal

1l a)ljg
Ministry of Education
2023 - 1445

235

128



ETE uyell) / Anal y3) Sutom o

20,80 SBL L g3

oy a9

Rimio alaiials allyg g enll sl e lila oW1 oIS alait el 488 e (3 atll g Gyl (e alall 2 gl
DLasa ¥ #alatg sl Aadedl A sl Ay slane Lo (8, aillg gl W dgd (GOOgle Colab) ¥ 4s J343
&Sy (Generative Adversarial Networks) e watadl asadgd ascadly ((Diffusion Models)
(—e 8y9—al g5 ¢l 138, (Generating Images with Stable Diffusion) &l )Lain¥l jgwall adgs
IS (30 By gt (3t B ygmicd imd g3 &3S e (B, Wl I3 8Ll (Text-to-Image Generation) (a3
o 3& 3w ¥ 3y 3o m—w s < (IMage-to-Image Generation with Text Guidance) —au sl ;2w !

.(Text-Guided Image-Inpainting)

:
PP (FE TNV Y

gl s VS JBgh Ainis pluiiul <
Al ayu gl A 3 jlens 38 0e <
3l LY ganll adss <
o=l (e Bogeall ule <

.@JL&PY‘JM&&ABJ}MMB)}M.&J}S <

.@JMMY‘JM&&AZJMM) <

geall e (@ el dayl 231 s gl

25,0 bl gy eyl

®oo, c00®
00o,° o°,000
00, °,°,%° o000
1l a)ljg
Ministry of Education
2023 - 1445

129



€

.(Google) 4543 2 liws le Joinmtl Aanl ! 1285 chttps://colab.research.google.com

dolsdl ladl jae Il dsbosl il slae¥ly )yl junsi2 dacles ol OSn Gl ol | 5B (o ) Lﬁfm\ 33

Aoge Jolai

“gacd

129 451N cne Auale Gle ed I QLSIE IMS (e upad! Tas csludied, Jguogl! cdllall Sy <
G12.A1.S2.U4.L3 lxs

129 ASAY Ge Tuaia Slo Lgalaimiad Sy Gl esbysunll 2511 lalll ol Jolell Jgungll sliSas <
G12.A1.52.U4.L3.ipynb -

AL ALYl IS (e Al alatal el <
Soseatl adgid elilho¥l ISl alusinl oSey Ja @
Scslagun 3l domtlas Busmg e 2,3 13Ls @

S rs 3,Saeg VS JB5d dunis s 32 Sl Ja o

1l a)ljg
Ministry of Education
2023 - 1445

130



oyt Sa il Ol ghas

@& omg gmall adgi 2 el 1S3 alusinl el A dlall 75 51 <
gl ;L&J‘;&LLJ_'LBS 2_ ol dl 5a
.35l QLJ.AJ)‘PJ‘ Jeant astlatl asll (o B yuS aleS cllany
(Graphics Processing Unit - GPU) ile g p11 dntlae 5 g ag-gis ¢! ‘33_5 <

(e ZJ_.A___SQL:LJC_AJ.AL::J‘ ole L@S).J.Bﬁ)}.a.aﬂ u_lcd;.ﬁj‘ %Z\.A:x:t-_'?..ml\
bJd2a Z\.:_L.'Lgu}Ll!L__LLQQ ;‘Pb&bl_&.}j‘

a8 clglastly @ gl 7 »alg b yug-adl C¥eS JB93 dmnia I eI uay Jauil <
seat! ol Lgal azmiwl

(Hello World) @ILatly Les 5o szl Sl Gabo g (sl 3 580 alaziol alglas 7 b I Laas Jaul <

Aaitl) e oy anll

S adlall iy i) A agenll A adly HLam¥l z3led & il Lasay Jawl <
ascadt slea sgeall st puly Bl e Lol ity Lo gt cslianll @al ¢y
.(Stable Diffusion) ,aiwtf JLaia ¥l zdgasg (GANS) arwdlat| ayad git

Ao U ASCATL Hguall a3 ATy Al 1 LgilioSe gl g ¢ Apealial!
.(Generating Images with Generative Adversarial Networks) . watat

O el e @i yuda e 3amnll (B oy penll Jod Adball dm g5 LSy <
el adgdl ase st 2 (Discriminator) jaetty (Generator) .:t,:.!

o
dj..l.’u.“.t '343\.::“’2\.::4\21“&)\_:‘:&‘2‘ %)_GWQBJQ_&MCJL\ 63;2\_5%3)]\
(4.4)
.... e00®
00o,° o°,000
oo..'.'.° K
pul il ajljg
Ministry of Education
2023 - 1445

131



s et s it e i @)

~\_Gj - ‘:)_A - -.!’
aﬂwﬁ_@g@wwa@mtwﬁm@wtgﬁ <
) HLaSYI C.s\_a.\ )b

s 1t Al S 5 s 0 ! T by At D Mol g3 30 3
(I Batnd) 251, A1 34 e h? bt Ao b o S 20
Nl A K12 g sl g 3 ey A8 g b e ] L L] 8
Rl bt i 1 ¥ € b S b el Rl g s oy g iy
e e o e e g i s

LA e R ) amt ke A o Lt S Y A o i iy
Ayl A AL i 5y A oy I g ok’ oy

1le deatall diffurers
1l8 Aatatl Cranstormers
faly drntall accelemat

fpars mtplatLIR PP
from PIL impmet Inage

—
Text. b 0 3 spmlt gl

D g e i s RIS A i) L g 2 ) o]t
) A AT iy e LB BN iy i) )
i o gl iy s o g8 3 g 41 sl -2t

mage - greratee(
WLt bmahon mage )

Dot of it e n the Jumghe e ¢ bpeid ymive

0 8 s Ay bt .,-(u.u.aJ..n,—»
T g by g ity A 290000 4 e
kg gl 0 b gy g oY Ul i i

1 @l g il (e Bygeall adgs Al s I Jaml <
T 25— s-a9 stable-diffusion-vl-4 z3s-e alaziw! @iw
gt et B iue 5ae gl
~\_6_' B ‘:)_A - -.!’
Oped! Jt adinll dxglada <
Sl anasd

(482 (o Gaz=ill sl M1 ¢
.uwalc)_nsjj_@_”

et L g s gt g 4N NS L e DN
At £ S s

it

e g et i ) o g ] Sk b g S (ORI ) 53 g
08 A0 B e o) m gy | i Picamns)

inage « gevaratar(' paintieg o & write Lim i4 O iyle of Picesss,*).
alel

magen
L i e )

A At 3P iy e g a) g
¥ hape 0 B At G L iyt Rt
S o P A e S ) ) o
e L
A g8 o] s At A iyl

ol il wishe) S e Juity

S 5o Fapes 0 3 g 2153
s 3L 5N

image.to-Image Generation

‘with Text Guidance

L i3 4y NS L JS7 LS paig
I»-I,-\-h.&—n»w.— Tt bl e
K g s g 2! g 3P S ngand
) e Bl 1d ) g gl ) L Dyl i i ) g 18
Al b gl s g b sgeal 0 ) B g RGN s ) g e g e i b pmn
T a0 g8 gl s JE Rl

plampiouaspaaion et tieiimmetigsontioy

lﬁ s —lml raimad( “ravmeywl /s takls

lm: . .. . ‘.u.: " .
"¢ c00®

® 04" e !-.)(’ [ ]

ink2_ g, tmnn (€160, 11} cor e g 3 e 5t f o e
AL, bmbnd nit_imege)

ull

=il &yljg

Miniistry of Education

INS (s Bygio (s Bogio ddl 70 I Laaas Jawl <
Aaliill Bma ! a LA Gl @8 (lak sLd Y

132



133

Text. Inpainting uaiy 255

L o i e ¥ Rt S0 g ) gl 8 0

! ¢ Saans
i (MRRSR) LD iy i e A0 e St S g il i i L
ki 30 3 spn? [y ol ol a1

epaint9ioetsne
5 peg ) readeadloLt, 300}

g g o0 ) renbea( (112, 51))
UL iabelaash, g )

Ty N
m.’_u,uv.-,‘n,.a...',u.h..au..-&y»_.—h,.-.‘h&—--,-,-ulnmmn
i et g
et 4, A 2 5 o0 (aenys [SEPEINI

A3, e Al

001 s e o VU2 e o DAl sl /4 bl

e rata et greept, inage- Init_ladge, ek bmage-me_bmige).
Imagesie]
UL b image )

e e e s g e Mo s irage e s ()
R LA o s o A A 3 e i

Gy piahs 3La,aVL 3 gus @) LaS 7 a0 Ja31 Lavs <
Saeml] Sl Jom @gidlis el | Auma il plalall
Ll egegr 5

dedd (e 33wl gV el ot Al 4 S5 i Laay <
il 3LE 5L 5 5o @) Agleal

el oy patl) o A lall A g3 el iSay caluidl 2 <
.Lk{}ﬂ‘;ékLAy‘¢4443L*Ad;Ale

Slagped

e Wi e bt ity )

Cuelad 1300

ke B3 syl st} €

Bt e g1 AT 3 ¢ LAY it g SR pldit €
sl

aalt LS o3 Ay e sy €

Bl o g1 i e 23kl LI gty SLIE pltina) €
bl

g e 31 AT I Sk o el 4L €

SAgaly Sl §opet Ruad Ll o1 W1 S} €

i 2 Al dalas Lo ole sgunll 3101 madl 3Ll 2 <
Lgletbh at W&Mﬁi&‘j (Bu gl
Aegll B gll calmllamey Alall oS35 liSey alasdl 2 <

e
Ministry of Education
2023 - 1445




Hllat) (18 (e Ablin| Sl | ua3 (pSas

.UAQALZ_)L"QSJyAMJ'M_ B P=vEN FYW- 9 o

IME e la ¥ Blasiwy adhall asy

| odlatl LS 2 236 @3 dsmiall

.ﬁmlijlG}mEe)ﬁwm o

IS (e la ¥ Alasiwy adhall asy
\ ot LS 2 239 @3 dsmaall

pul il ajljg
Ministry of Education

2023 - 1445 246

134



bl (8 (p b lLin] Sl | 33 (Sl

ad LI 2o g ASLAN 2 allg 3 gl 9

239 o8 diall IS (po Al W1 BLASILY ddlall 4.:},

7| RUE DN TN S S —

Aalabe JSUy gag Juindll clilgumt 39w sLaay diffusers acse e DiffusionPipeline 3isi pusiw! o
4441! ola 2 LY oS (1848 dinie aludiwl SlSas . Junal)

539 ¢ 240 @38y dmaiall 2 2,153 Jliel) Agslice a_.,u,.;n
alad 3)3.«:" R "'Z\_ala.n‘”_,ﬁu.a.y‘! el 5)3.m" (o é.\_p

—\ Masew gsis

PPPIRY a,,mtzut,.p.ssd_.,,..a diffusers acss (4 StableDiffusion2ImagePipleline (s} ausiw! e
M@laMLuYﬁJﬁﬁWplw'M d)b\wp‘glpul‘@m‘w).\.dli

7\ 241 @8y amiall B a,0eh Jlielt dglive a,‘\,,;n
—

See, o000
00¢,%: 2,000

pul il ajljg
Ministry of Education

2023471 445

135



£ 9 -4l

z&}rid!uBLABi

. .SGDClassifier )l ¢t Jlocu! <
[‘34‘" «RandomForestClassifier el 9310

S e A AR R .SVCy .GaussianNB,

B e )

i BB Shoaistoit (s e A pams ekl 4, SKIORIT &350 ) oty Al
’ U] A8 ko5l Lo g L i 1 [ " |
RandomForestClassifier i)y 3 5 skiearn. ensemble. forest (. < 5; '[ N~ .A M . | 3 bt J‘ e <
% ' {GaUSSIBNNE 20a} gk 4351 sklearn.nalve_bayes ;a < c 29 9 JS Qo= =2 B
4 SVC 30l 3 190! SKICDIN SV [pa€ S~ o ol oo -
L R N 1
AW Aagape

ake) 3308501 Slpasilgt (e Ky SGOCIasSIiRr Lpa)steh Jisie!
gl 35001 Jylay (RandomForestClassifier. GaussianNB, SVC)

A 30 J6 W3 e a0 Rz S g S A3 e

s ol G 1 Sl 3y o i ) 3 0 a5y

die 3uagll 2 A daatl &‘5_14_7_\1&5}).\]@_@;3‘9 cd® gl J_.‘Btg‘)_ﬁm.\_‘da__.daid‘u_lca_&\hﬂm <
Al
<

gl Jtam @ogele Cnay G o gl Lgddal Commy o) oo Linld Al pan @gd (e 2STs

(204 - 199) cilmaiall 2 xinge g LaS (Laiina Lgintlass

A =oondl %@Ajﬁj_b LS L‘c_gq.b}nl o yand SGDClassifier e‘._\ii_‘.u‘ M“LU}C‘:‘—“’ eI ey <
207 3,

A

9 <RandomForestClassifier) clie s sl 3L alusial gl )08 @ giSes da hall uat
cadsaait ¢l ol 3oy o e (SVCy .GaussianNB

;L LS SVC Classifier 3! SGDClassifier ;s @giSan « JL e Sl <

from sklearn.linear_model import SGDClassifier
model_sgd = SGDClassifier()

from sklearn.svm import SVC

pul o ilheaghigve = sve()

Ministry of Education

2023 - 1445

136



el B Lyl (e 153SaTy b S 5135 (5 Bl e <

(210-208) cslndiall 2 LeS el il dasing 207 @3,

204 @3 dmaall 2 LS HLas Y @ Jie eagasdl dapis G plo (e 4 poeill Lol agiSay <

u“u.g.o:ﬁa_m__ﬁad_«asg\c\_"uyuym' |gﬁj\m\g¢ﬂ\3@jj\#|ﬁﬁﬁ_@# ez _“L(Q_A\).i).a%<

Amiin 4.7 JS 1) B30 clagiina e 5,0 Jianl) JISaT (e JS 8 6l alasinl le @gamd <
(210 iman 4.11 JS 2115206

Ll @ gags (po STy g g il l 2 Al Jleel @it drnlio yules g <

Al Jleel 3aBliag g9 pill @ulid e ge s (15051 <

1l a)ljg
Ministry of Education
2023 - 1445

137



EESPIPE]

Joii! Joti! Jofiew o -UPL R PR [ (R I I SAPIY
.SGDClassifier EEVSBITeS) da)slgd) dua),l 55! .SGDClassifier
elea sl .SGDClassifier | .SGDClassifier| SGDClassifier afbul el
» O ol O 3ulg b <RandomForestClassifier
<RandomForestClassifier el gl eliadl gl el gl .
SVCy«GaussianNB,
<«GaussianNB, 2_dgllatl 2_dgllatl 2_ gl
SVCj .tjj.l.:hl‘ tjj:ul‘ .tjj.l.:hl‘
. c Al s sl | paed 10,8 ael ..
e LAl 150,50 el o - e g Aol |8 ooy e, slae) :35Letl
s QL‘LA‘))‘PJ‘GA.@ QL.LAJ)‘P.” - g
Cb}dl S g enbiay gl oo dplaal Gas g Cé}‘u.n .)..\:r_ﬁ“jc}}al
: 2 4yl 2 ayliall ; :
A Junal 3Es g0 ) . .CbLmu\ Aoy Junidl
- RTIEAY RTIeAY

gordiedl Blaal slacud druwlul ,dai Oljlgel! OlSoa
2 Jead! /g1y /U8l 5 SETH) Ol pliiil laell (Sos Lot

®oo, c00®
00e,°: +°,000
o0, ° * 00

Pl 1l ajljg

Ministry of Education

2023 - 1445

coewlin o p Lo cws (s pall /gy Y

138



3TWS‘!!C43 by WS‘!!C43 s WS‘!!UQA s U%b by Y
I (ya dagll Calal Legll Calal o degll alaal ol | Calual of Al
(i yan oy Lo s Ayl U (4 a3 M e | Ll akg (el
o ALY 5o L ol gl yonny L ol yinny comlan JSay
alers2 phillydalad) | zibgdidyas com | prbydidyascom | alaglall Jidg L
o Aaluell bl Ul ALY | pes Jolmy ALY | @yl (ye
Lerex @ 3l claglall FUSPENPGY-E @ ol @laglall gl aat
i gl aaastl oy | @ o oleladl | oleslall 48l aias
D - Lgd daelall ANV (O S5 (pe a3 oy oSy
329 58,0l ol Jeudl ceren | L dac ol A1SY
.Z\:u'abj ZJ..\:LA):QL’.A
\Sjm\:.\c J._b:t
. . 13 guma 130 A IS8V - . .
S5 S e ety | el | ADEOs e
. ol IS e it das 5 03 .
o ALl 3 Al alall | S LlseY e
| ssaldlata egll Calual o :
Lgaazivng cdagl! Calual . . Aidbdas 5y
) calaal gasatly | aheVasaig! | T
G |d&m4UJ>Ji¢ad . o . cdegll alual ol gl
e degll | L ablad ol .
@4\@.@\ calal S ‘ Caal. | Yl
. EeTRy o (yenly gl day .
skt sty wlby | T S ety
Al Cauayg 3 ySid (o »ST oy a5l
et 305LAIL Ay yae 4as,b
212 dalga slals aga )
gorull 2 ' L@.:cs- s %ML@A;‘.}Q‘:}E:' .
N - . . - HUﬁ = j . - kX * . -
2 @alayg 32 yall ae Golaiy 5 alony 5ol Ol go il 2 e Ol
. 2 29 & <
&Y\C)Jaja)&&&l‘& M ] ﬁuﬂjb&ﬂj‘tﬂ «ﬁ)blgy‘ua))y‘ &
M ek elsty GRSy L el Y | Sl e saellgndes
¢ 3 [} ® . [}
Lu‘_i!aso)d.nuja_u : o § onlastilyatdl )Ja i .)AZ:L\“J;. (RUR ,JQ‘T
5 TR ol @S 9l ak 9
- &Ua})LAuJa.uJ C . . ~C
P.mu : claalitl of aty .ol
YN =t LGt Bue bl
N mlstfq of E'éljjf"[lon

2023 - 1445

139




ool 2 Al oy

doudia dagi) eaadi!
3 yfing domisl g dailig
cdgll @laiy calauadl
e iy ¢ (e Sy
4339 gungy laglal
ipalaie Jeded (384
(VO EPY VPP NVES T
9gextly dagll Calual

E,.ne.,\il” ué)-'—”
A3l g danba ag)
e_,\.af ‘(amb
Legll CaluaY Luulia
STYRENLP

aldbill e b
2 Ay o U
el o yall
EORCRNEY*)
pady (Al
Slaglatl (e
PESTRPRE BN |
Log3 Lraalia Ll
Togll CaluaY L
Dgéently

Lo culillotiay oy ¥
2 Al comy

podn Yoyl

(Al g culaglaa

BUNIFUMPRES I
caloay cuulia

9getly dagll

1l a)ljg
Ministry of Education
2023 - 1445

140



Aol 5ot o

12T AL g i) Srlca )yl g

@ > o)) g

@l G3a5e

IS 35 LS Jolad! ,iST sl 2 @ane o Gl elimily clua gl e Zlall (3 ya o) 58 3 ll (e alall G 53l
Jomd Lgdas A 5l ] ALVl o5l pall 3Ll clea)ylsamg crmsml] csleasslon oo Byl Allall @lay ofg ¢3 el s
Ll crasdg Wgusdlyg sl ormzi da s )5 L..’l” ‘:,43[9.” ‘Q_'LQJLO Al e UES

@‘J,:m YR

.LﬁmeyﬁiALgbdctA,ﬂ\éﬂ)bihhﬁﬁ<

Akl a0 3Ll eliasles cadsy <

bl 3y Bl 3515 i SIS e o st 3l <
el a3l alamily Agall @IS Jo <

gl S Jod (gild] 20 alaial <
Orreanil) M e Jond Bl Il Bma ) alaieal <

.(Knapsack Problem) ,glatl dga Al i cay a3 <

.(Traveling Salesman Problem) d};;i‘ bl Ui cayya <

1AM 3L g (it Slheadyl g + Aunolind) 3ok ol
3“- oo Il Gz WS s 1 Jg¥ ol
00,o," o000
3.t 0 000 351500 Wgon USiua 1 SN Gyl
Pl 3l a)ljg B PR U UOp-1 % PO | i VRN |
MinTstrgofEducation
2023 - 1445

141



1AM AU g Crunt ) Cileady) g + Aunalint | B ot

3 tjj.ﬁ.l\

12 dwalst! E.bﬂ‘uaaa;.\.\.c ‘:,.‘Lna“

Aagliall 3 5ga 19 O ga W1 g Silalli g yaluals

I katy

S aLd!

eelilan¥! ¢ (S

Artificial Intelligence

Aed 01 Oilalty
9 S5V e Taia le Lgalaimial (S i) il yaall 251 laltl ol Jloell Jguosll cliSas
G12.A1.S2.U5.L1.ipynb <
G12.A1.S2.U5.L2.ipynb <

G12.A1.S2.U5.L3.ipynb <

3}4:,5“_9 &‘_9:5“
(Jupyter Notebook) g 5,546 <
..... .....

1l a)ljg
Ministry of Education
2023 - 1445

142



JoN (uydd ! / Aue st B ot

AJ‘}UMM

u.u)dﬂt.&.mj

<IS211 2 (Optimization Algorithms) cnwsitt Olcayigs e oy ol ga uyudl oy a alatl Caugll
ol st 3lssl wl1aS g (Brute-Force Algorithm) a_!a,.a.’t! 5911 Ae))lgins H pall Dlisly elilasYl
cmbea gl o 5 Latl I 2alsYl  (Greedy Heuristic Algorithm) dados a0¥ il de) ylg> PARES P

:
elail! ol

e laca¥l 1S3 2 cpeumtl] clns sl Eo pae <
Al 5301 3531 Leadslai aladiuly 51,3l 3Ll <
Aades AV Al g ‘a\_;_a;w\,.,t)a\ sl <

caleadyleadl AylEe <

Jo¥ Lyl

BIEY-1 K E ] PIRS ORE {Fu SRS ST F'E Sy DU A d WS

PPPPR N Y]
daiatly cgurle i i s L3Y il @@l o« s 5,00 2 i it £ L2 2 S Allall (e S0 Y 1B <
ooe, P -Lgia (Python 3) 3 gl HLas ! @i 26518 Hglas @5 (New) s 55 le
00o,° o°,000
o0, ° ’.0..00
pul il ajljg
Ministry of Education
2023 - 1445

143



e

Lol wilaitl an I a8l cad slae Wy cuall juami 2 aelus ol (Sas U ;.u;mu@_@g‘@t e
ol 2 dgllatl el Lt daim
(29 &S| SN e Bumie e Lgal sl Sy Sl sl ;) 2511 clalt! ol Jsloell Jgumgll cliSay <
G12.A1.S2.U5.L1.ipynb -
AL ALY e I3 (ye Alall aleial Qlal <
a3 g 32 LSl @ud l51 53 BLY Lelilao¥l oIS aluzinl WliSey Ja o
Sommasill eMSa Jol> slomyl (S Jo o

Sty ,alt 3ty e MSaadl Jo cibeadylon il Le o

oyt Sa s Ol ghas

2 el ¥ IS0 595 wgd o o eyl 5a11 3Ty e MSatl o (35 pho o Allall (330 Aladl 2 <
.l__dl.c B;Lés:v Ty J:- LJ'”; J}_«aﬁj‘ %ﬁ U &L d:-

o @gie bl el Camall aluziwlyy (Allocation Problems) (acasid oM s @ gl cfo <
A3l @ @il ye Lgule ALY oy

.(Objective Functions) i g 81 J1gatly . (Constraints) s g.at! Ag-ghe g o(5-1) ISt (o panwd <
Lonasgal) emgil CAUal LS B 55,18 AlieYL cyaial g

ca3loll @I 2 it SN @ gag® (pe Al | 1y patl] Jond Al ax g <

® &
oo, e0 0V
® ...0 ‘.’i'.‘.. ~0Q
0d. °,°., % s00 e
o (=] =
Minjistry of Edjycation
2023 - 1445

144



145

e e A Syt o 2 it Kbl ke
) g bl A L e ».um,‘-},-rm,«t PRI

AL g g ool 30 Ay
A8 S Al (o Bt e g B A1 @
(M) iy s it B 10 g L it e i e b s By b s
AL N 30 ) 2, Ayl 20 80 e o e Sy 1

e st o g e S S e

201 sy o gt 20 3o

ﬁ:‘ Ade s Yodede b B S ]
J(Brute dorce ) Ale paks dolt! ‘f"f-'fv’fr’(‘f el Lt AT ot
SHESL) Do 59 oo ki o o e aan S
u».u.ha.n,-l.a AN Z AR W3 3,0

Fem g
R R .).d;l,)-a o S Sy )3 Al A )
A2 e 0 iy J.-w.lr.a-»ﬁ..-u_..f.u}
Alot e Ly g B g i Ui
A s Sl N5 e B 1013 o o D B ®
B e e
Ar? K o o K10 Y59 i i 3 536l bt &
A 0 o ] 59 o b o ) oo S S
A 2 A ke RNk i P

ot 383 P 3l sy
ety 11 2 SIS oy b e B Sy
g eyl e S0 K g Lok ey
e A4l B S Yy S 30 50
ot Ll U g e 5 0 S0 i e

(Optimal Sclution) Jaein

P g e o By iy ) S by
i 9 gy S35 ) IO

| -lt-dv_a.amjhau—"-
et Py . | e St sy s RN
Lbse bibair Y3 biivis)  atad

aggin lall g Al Jloadl g sbiu 7 pid J25! Loy
@j{,b.LQj&AJTVLG!CAZvj‘(Brute Force)ZJa,aita,zJ‘
oGall e USE] Atlal (g ,a ] crusd

4xe ,-d19(Heuristic Methods) 3w ¥ 351 ylo & &8 Jail
Aol ,1 Ao 49 (Constraint Programming) asouaty
.(Mathematical Programming)

Ozl Bk (e A5y 5k IS Cagae g ol e LSS A bl da
~U.HJ._\_“ ;LZ':‘

Andad) 2V Y 3e 35l asgde gl g e rdl!

"

o0
selils’ |fworker_s41)

NG

204 AU Dyl i
Al &4 Aokt I8 aier ikl (i 5t Kl 3l

oty 3530 Reafping 530 31
Forca Algorithn

Sy A T 30 I S Al g 3 k) w-d-'.x-t.-u».u.»-
Bt 5 gyt NOITOONS s

Shmit nadt 3 u.i
Al S P i e

o limaall A ma yll ol il 3Ll alal 35l @5 3L il

-Led gagd (o 3amll (3l S g lidliy

EWPSPIPER PUPPEISON L IR BN [NPOCI PPN E RN [RE
2

(AL ,all 343l

o e g MRS 1 53k Al ) S g e vt et 0 ()
PR

pil =il ajlig

Ministry of Education
2023 - 1445




3 «(Greedy Heuristic Algorithm) s s a3¥.Giw!

Jo> @3 A dimieal | a1 p b Lall Adlall alel 350
L (6242 (3o 321l b

(842 e Gamill L AL el ot A dlall do 5 LSy <
| LYY Ayl giell

s e o ks A po i . @)

S —— Bamill ¢33 o lgS Gy el Jmd L dlall as g Lasay <
Aadao ) AV LY A )l 55l 0 gagd (e

wacovied weker_ s i1 Ifmorer b sorcar, i1 iswreer id) .
Cumcaaree_vequired_skitia)
waile edumesvered reqeiree_skills]

wacorered_warber LU (sTunrknr 4] encovered eseter

kiU s Lvmrver. i)
ooy

U alasialy alaeslsad! 20s0Ee I Laae Ja0l <
. ) Mﬁwwww e . . L .
T T o2y oma il plasll Allall pe 3l @5 .cOMParey()
R a1 ol g 5 o
i I ] o Bl g5 S a1 2 <

R sttt NEVERUI ARV (S4egd

vatarn sl nane_sise | tetal_saluet, 1)

e 0 30,9)

5kt e el o SRl e Al A COMGITE | 3.9 i) 1 5

ke (y ity ol pie ainlly Jae
smpare(Brate_selutions 3, greedy_selutions 3)) uLo._._l)-u
= a1, grondy "
o 35, grendy_selution
. ".

S S0 YAy W b o S s opi s @)
i

o 10 B0 e 1 it ity ) L And A ) ww»*.)..u,;‘-s
RS it 8 ) ) ot i i 5 g2 By i AR 3 5
e o e o o e L S ) 2 AR e et A
K

RN A 5 G e AT A3 ) s AL T ] B e
Al N e s Al D g DD SN D S I ey N By oSy

\ ) . .
pul o il a)jljg
Ministry of Education

2023 - 1445

146



Bllall 18 (ye hblin) Slika | a5 (S

CMSGie (o B Aadind | A Y iw Y | Ay sl gt g Al il 5 93Tl Bce )yl g 1 pa S Aliiniwl iguc g Lfje Lo o
§ o |

@) dmdall o g g U Adlall doo o5 Glisen -
Joamll clllall olis e 260 @8, amawmtly 252

e ¥ e

— |

e | S0 2 R S glomt | Aoy Y i | A0 Y a1 Cilio )yl gind | plotiniia A o i e

@By dmaall Al g g M Aullall A 55 LS -
Jomamll Clllall GliS e 258 @8 dmawlly 253

\ Aol ¥ e

pul il ajljg
Ministry of Education

2022641445

147


https://t.me/addlist/NzeSzwwOius5MTA0

Bllat 18 (e AbLio| Slila | @nd (e

ooy A s 3| pldail | JLaS| IS (0 (353 £ line | (4o 955 AUS e (paamd Radin (o )yl 93 o] o
Thegtly 3y pad | eline ) SIS dadiond) Ad ¥ ¥ Jond | Bes) g Avinieds

def greedy_solver(problem):
worker_skills=problem[ 'worker_skills'] # worker skills for this problem
required_skills=problem['required_skills'] # required skills for this problem

uncovered_required_skills = required_skills. copy () #skills not covered

best_team=[] # best solution
uncovered _worker skills={}
for worker_id in worker_skills:

uncovered_worker skills[worker id]-=worker skills[worker id].intersection

(uncovered_required_skills)
while len(uncovered_required_skills) > 0:

best_worker_id= None # the best worker to add next

best_new_coverage=0 #number of uncovered required skills covered by the best worker

for worker_id in uncovered_worker_skills: # foreach worker
my_uncovered_skills=uncovered_worker_skills[worker_id]
# if this worker can cover more uncovered required skills than the best worker so far
if len(my_uncovered_skills)>best_new_coverage:
best_worker_id=worker_id # makes this worker the best worker

best_new_coverage= len (my_uncovered_skills)

if best_worker_id!= None : #if a best worker was found

best_team. append (best_worker_id) # adds the worker to the solution

#removes the best worker's skills from the skills to be covered

uncovered_required_skills=uncovered_required_skills - uncovered_
worker skills[best worker id]

# for each worker

for worker_id in uncovered_worker_skills:

# remembers only the required uncovered skills that this worker has

uncovered_worker_skills[worker_id]=uncovered_worker_

intersection
skills[worker_id]. (uncovered_required_skills)

PY elés: # no best worker has been found and some required skills are still uncovered
LIS °®

...... .'.... None

e, °,°,° oo aeturn # no solution could be found

* return best_team
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def brute_force_solver(problem):
# gets the information for this problem
durations, weights, deadlines=problem[ 'durations'], problem['weights'],

problem['deadlines']

durations

job_num = len( ) #number of jobs

# generates all possible schedules

all_schedules = itertools. permutations (range(job_num))

best_schedule = # initialized to None

# 'inf' stands for ‘infnity’. Python will evaluate all numbers as smaller than this value.

best_tardiness = float(' |_n_f ________ )
# stores the finish time of each job in the best schedule
best_finish_times= None # initalized to None

for schedule in all_schedules: # forevery possible schedule
#evalute the schedule
tardiness,finish_times=compute_schedule_tardiness(problem, schedule)

if tardiness<best_tardiness: # this schedule is better than the best so far

best_tardiness= tardiness

best_schedule- Schedule

finish_times

best_finish_times=

# return the results as a dictionary
®eo,o, repwf ® {'schedule':best_schedule,
° © %, 000

00, °,°, ‘:. e e 'tardiness':best_tardiness,

=1l ajljg
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'finish_times':best_finish_times}
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def local_search_solver(problem, greedy_heuristic, swap_selector, max_
iterations):

# gets the information for this problem

durations, weights, deadlines=problem['durations'], problem[ 'weights'],
problem[ 'deadlines']

job_num = len( ____d_li"_a_t_i?[‘_s___)# gets the number of jobs

# uses the greedy solver to get a first schedule.
# this schedule will be then iteratively refined through local search

greedy sol - 8reedy_solver (,rontem, greedy heuristic) #remembers the best
schedule so far

best_schedule, best_tardiness, best_finish_times=greedy_
sol['schedule'],greedy_sol['tardiness'],greedy_sol['finish_times']

# local search

for i in range(max_iterations): # for each of the given iterations

# chooses which two positions to swap

pos1,pos2= swap_selector (best_schedule)

new_schedule = best_schedule. copy ( )# creates a copy of the

schedule

# swaps jobs at positions pos1 and pos2

new_schedule[pos1], new_schedule[pos2] = best_schedule[pos2], best_
schedule[pos1]

# computes the new tardiness after the swap

new_tardiness, new_finish_times = compute_schedule_tardiness(problem,
new_schedule)

# if the new schedule is better than the best one so far

if new_tardiness < best_tardiness:

# the new_schedule becomes the best one

best_schedule = new_schedule

best_tardiness - hew_tardiness

best_finish_times= New_finish_times

oeq #returzs .t@e best solution
o0 : o, retu:rs eldschedule' :best_schedule,
00, °, L ®.®®®ardiness' :best_tardiness,

"finish_times':best_finish_times}
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from itertools import permutations

def brute_force_solver(dist_matrix, location_ids, startstop):
# excludes the startstop location

location_ids _ { startstop }

location_ids =

# generates all possible routes (location permutations)

all_routes = permUtatlons ( |OCatIOI1_IdS )

best_distance = float('inf') #initializes to the highest possible number

best_route = None # best route so far, initialized to None

for route in all_routes: #foreach route

distance = 0 #total distance in this route

curr_loc = startstop # current location
for next_loc in route:
i dist_matrix )
distance += — [curr_loc, next_loc] #adds the distance of this step
next_loc
curr_loc = I # goes the next location
distance += dist_matrix [curr_loc, startstop 1 #goesto

back to the startstop location

if distance < best_distance: #/if this route has lower distance than the best route
best_distance = distance
best _route = route
Qoo o, X (X J
: : LRI qdd!tae.:startstop location at the beginning and end of the best route and returns
L A

‘return [startstop] + list(best_route) + [startstop], best_distance
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def MIP_solver(dist_matrix, location_ids, startstop):

solver = Model () #creates a solver

solver.verbose = 0 # setting this to 1 will print info on the progress of the solver
# creates every transition from every location to every other location

transitions = list( product (location_ids, location_ids))

N = len(location_ids) #number of locations

# creates an empty square matrix full of ‘None' values

x = numpy.full((N, N), None)

# adds binary decision variables indicating if transition (i->j) is included in the route
for i, j in transitions:

x[i, j]1 = solver. add_var  (yar type-  BINARY )

# objective function: minimizes the distance

solver.objective = minimize (xsum(dist_matrix[i, j] * x[i]1[j] for
i, j in transitions))
# Arrive/Depart Constraints
for i in location_ids:
solver += xsum( x[ij] for j in location_ids - {i}) ==
x[i,i]

solver += xsum( for j in location_ids - {i}) == 1

(var_type= INTEGER ) for i in

y = [solver.
location_ids]

# Adds connectivity constraints for transitions that do not include the startstop
for (i, j) in product(location_ids - {startstop}, location_ids -

{startstop}):
if i != j: #ignores transitions from a location to itself

oce, oy PR = y[3] - y[i] >= (N + 1) = x[i, j] - N

00,e,°: +°, 000

o0, °.°.°..oo L

‘solver ____o_'it_'[n_'_z_e____( ) # solves the problem
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> X_pos (x position), y_pos (y position)
> altitude (z position/altitude)
> roll (roll)
> pitch (pitch)

> yaw (yaw)
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if not os.path.exists(folder_path):
# creates the folder if it doesn’t exist already
os.makedirs(folder_path)
print(f”"Folder \”detected\” created!”)
else:
print(f”Folder \"”detected\” already exists!”)

i if not os.path.exists(folder_path): else:" o s e ot pdadll Jlaw 23151 Gyl (e
At slasly Ia¥1 5,20 2 "0s.makedirs (folder_path)" i1 ey gaas

(Jaatl 1395 g0 (3 9Su ol | O €5 5515 0 ol (o ol 8 (ySas (3 Basid| AL

@St Bt g daila Lo 1,852 5,0 (g1 dan S5 I8 . 0195 10 IS (BLAIS YL p gy oy @il gl s Jiie e
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class Mavic(Robot):
# Constants and variables omitted

def __init__(self):
# Initialization code omitted for brevity
self.last_detection_time = datetime.now()

def run(self):
# Main loop code omitted for brevity
while self.step(self.time_step) != -1:
# Detection code
current_time = datetime.now()
time_since_last_detection = (current_time - self.last_detection_time).
total_seconds()
if.;me_since_last_detection >= 10:
[ ]
00e,.%. .°,e0xlf.detect_human()
oo, ° .:. °, e ®flf.last_detection_time = current_time
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def detect_human(self):
# Detection code omitted for brevity
roll, pitch, yaw = self.imu.getRollPitchYaw()
current_time = datetime.now()
print(current_time)
print(“Found a person in coordinates [{:.2f}, {:.2f}] with roll {:.2f}, pitch
{:a2f}, and yaw {o..2f}"
:é::-. ,q!&rﬁlgt(x_pos, y_pos, roll, pitch, yaw))
® o .,  °#Savks amm®tated image to file with timestamp
current_time = current_time.strftime(“%Y-%m-%d_%H-%M-%S")
<11 =, :filename = f”detected/IMAGE_{current_time}.png”
l:"I'J_';IJI‘:lJIch\’Z.imwrite(ﬁlename, img)
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