
%?>64D< < �=>65EF64 6 Pyt�o�
�984=B<G=>9 ?>7@C:9=<9 6 AB@C>BC@O 84==OE dict < set.
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I. �6545A<5 <  BF<64F<O: �BG5@G !4@ !G6AO dict < 
�et?

�DB5?5@4 EB EC<E>4@< (Li�t)
�D98EF46PF9, KFB 64@ AG:AB ID4A<FP <AHBD@4J<R B EFG89AF4I < <I BJ9A>4I. 
�E?< <ECB?P;B64FP FB?P>B EC<E><, 64@ CBFD95G9FES A9E>B?P>B C4D4??9?PAOI 
EFDG>FGD:

�8<A EC<EB> E <@9A4@< (A4CD<@9D, ['Alice', 'Bob']).

�DG7B= EC<EB> E BJ9A>4@< (A4CD<@9D, [90, 85]).

�9B5IB8<@B CBEFBSAAB E?98<FP, KFB5O <A89>EO EBBF69FEF6B64?< 8DG7 
8DG7G. -FB A5G4B5AB, A5G8F45@B < ?97>B CD<6B8<F > BL<5>4@ (Index 
Error <?< ?B7<K9E><@ BL<5>4@ CD< D4EE<AIDBA<;4J<<).

"!?B64DP CB;6B?S9F A4@ E6S;O64FP 84AAO9 A4CDS@GR, <ECB?P;GS 
BE@OE?9AAO9 @9F><, 4 A9 A9A489:AO9 K<E?B6O9 <A89>EO."

&5?< �5>F<<

�>=OBP �>=F5?F88

 4;B5D4FPES 6 HGA84@9AF4?PAB= EFDG>FGD9 E?B64DS (>?RG-7A4G5A85) < 
@AB:9EF64 (GA8>4?PAO5 Q?5@5AFO).

�7CG8BP �=AB@C<5=BO

�4GK<FPES EB;8464FP, <;@9ASFP, <F9D4F<6AB D45BF4FP < CD<@9ASFP 
>?RK96O9 @9FB8O dict < set.

'6845BP �@4>B8>C

�;A4>B@<FPES E CD<@9D4@<, 789 QF< EFDG>FGDO 84AAOI B59EC9K<64RF 
QHH5>F86ABEFP < ?4>BA8GABEFP >B84.

�?NG564O �>F<64F<O

%?B64DP (dict) D9L49F CDB5?9@G 
4EEBF<4F<6AB7B ED4A9A<O 84AAOE. 
�AB:9EF6B (set) D9L49F CDB5?9@G 
GA<>4?PABEF< < 5OEFDB= CDB69D>< 
CD<A48?9:ABEF<.
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II. %?B64D< (dict) 4 $GA84@9AF �EEBF<4F<6AB7B 
%D4A9A<O

%?B64D< (Dictionaries) 3 QFB A9GCBDS8BK9AA4S (6 ?B7<K9E>B@ E@OE?9) >B??9>J<S CDB<;6B?PAOI B5N9>FB6 6 HBD@4F9 >?NG: 
7A4G9A89 E 8BEFGCB@ CB >?RKG.

�BAF9CF<O < �A4?B7<O
%?B64DP CBIB: A4 F9?9HBAAGN 
>A87G: <@S (>?RK) B8AB;A4KAB 
E6S;4AB E AB@9DB@ (;A4K9A<9@). 
�?RK< 8B?:AO 5OFP 
A987@9AO9@O@8 (EFDB><, K<E?4, 
>BDF9:<). �A4K9A<S @B7GF 5OFP 
?R5B7B F<C4.

%B;84A<9 %?B64DO
�<F9D4?: student = {'name': 'Alice', 

'age': 20}

'9D9; dict(): student = 

dict(name='Alice', age=20)

�; EC<E>4 >BDF9:9=: dict([('name', 

'Alice'), ('age', 20)])

�4:AB9 �4@9G4A<9 B5 
'CBDO8BG9AABEF<
� Python 3.7+ (< CPython 3.6+) E?B64D< 
EBID4AONF CBDO8B> 8B546?9A<S 
>?RK9=. -FB BK9AP G8B5AB, AB A9 
E?98G9F CB?474FPES A4 CBDS8B>, >4> 
A4 7?46AO= 4FD<5GF, >4> 6 EC<E>4I.

https://gamma.app/?utm_source=made-with-gamma


�?NG56O5 �C5D4F88 %B %?B64DO@8

�BEFGC 8 �7@5A5A85
�B?GG5A85 7A4G5A8O: dict[key]. 

�=<<4=<5: �A;8 :;RG4 =5B, 6O ?>;CG8B5 >H85:C KeyError.

�57BC4EAB5 CB?GG5A85: .get(key, default). 

�A;8 :;RG4 =5B, 6>76@4I45BAS default (?> C<>;G4=8R None).
print(student.get('grade', 'No grade'))

�B546?5A85/�7@5A5A85: dict[key] = value. 

�A;8 :;RG ACI5AB6C5B, 7=4G5=85 >5=>6;S5BAS; 5A;8 =5B 4 
A>7445BAS =>64S ?4@4.

'44?5A85 -?5@5AFB6
del dict[key]: '44;S5B ?4@C ?> :;RGC. �O7O645B KeyError, 5A;8 
:;RG4 =5B.

.pop(key, default): '44;S5B :;RG 8 6B76D4M45F 57B 
7A4G5A85. �A;8 :;RG >BACBAB6C5B, <>6=> 65@=CBP default 
6<5AB> >H85:8.

.clear(): �>;=>ABPR >G8I45B A;>64@P.

�D54EF46?5A8O %?B64DO (View�)
�5B>4O keys(), values() 8 items() 6>76@4I4RB 48=4<8G5A:85 
?@54AB46;5=8S, :>B>@O5 >B@464RB B5:CI55 A>AB>S=85 A;>64@S. 
�=8 >G5=P QDD5:B86=O 4;S 8B5@4F88.

.keys()

�@54AB46;5=85 6A5E :;RG59 6 A;>64@5.

.values()

�@54AB46;5=85 6A5E 7=4G5=89.

.items()

�@54AB46;5=85 ?4@ (>?NG, 7A4G5A85). �454;P=> 4;S 
F8:;>6: for k, v in dict.items():
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�D4>F<G5E><= �D<@5D: 
�>4EG5F '4EF>FO %?>6 (Word Cou�t)
�8A4 <; >?4EE<G9E><E ;484G, 789 E?B64DP A9;4@9A<@: CB8EG<F4FP, E>B?P>B D4; >4:8B9 E?B6B 6EFD9G49FES 6 F9>EF9. �89EP @O 
<ECB?P;G9@ E6S;>G dict[key] = dict.get(key, 0) + 1.

text = "apple banana orange apple apple orange"

�EE>8=O= &9>EF �>7<>4 �F9D4F<<
�O CDBEB8<@ CB >4:8B@G E?B6G. �E?< E?B6B G:9 9EFP 6 
E?B64D9, G69?<G<649@ 97B ;A4G9A<9 A4 1. �E?< A9F, 8B546?S9@ 
97B EB ;A4G9A<9@ 1 (5?47B84DS .get(word, 0)).

word_count = {}

for word in text.split():
    # �E?8 E?B6B G65 5EFP, .get 65DA5F 57B EG5FG8>; 8A4G5 65DA5F 0.
    # �O G65?8G8645@ QFB 7A4G5A85 A4 1 8 74C8EO645@ B5D4FAB.
    word_count[word] = word_count.get(word, 0) + 1

print(word_count)

$9;G?PF4F: {'apple': 3, 'banana': 1, 'orange': 2}

�9FB8 .update(other_dict) CB;6B?S9F Q?974AFAB B5N98<ASFP E?B64D<, C9D9;4C<EO64S EB6C484RM<9 >?RG< 
;A4G9A<S@< <; 6FBDB7B E?B64DS.

https://gamma.app/?utm_source=made-with-gamma


III. �AB65EF64 (�et) 4 �B??5>F88 'A8>4?PAOE 
-?5@5AFB6

�AB:9EF64 4 QFB A9GCBDS8BG9AA4S >B??9>F<S, >BFBD4S B59EC9G<649F GA<>4?PABEFP E6B<E Q?9@9AFB6 < 6OEB>GR E>BDBEFP 
6OCB?A9A<S BC9D4F<= F9BD<< @AB:9EF6.

�=>65AB6
>

%?<A>> / 
�>@B56

�;@9AS9@O= / 
�9<;@9AS9@O=

'CBDS8BG9AAO=

�OEFDO= CB<E>

'A<>4?PAO9 Q?9@9AFO

�?NG564O �BAF5CF8O
�AB:9EF6B A9 @B:9F EB89D:4FP CB6FBDSRI<EES Q?9@9AFB6. 
�D< CBCOF>9 8B546<FP 8G5?<>4F, BA 5G89F CDB<7ABD<DB64A.

�4> < >?RG< E?B64DS, Q?9@9AFO @AB:9EF64 8B?:AO 5OFP 
A9<;@9AO9@O@< (A4CD<@9D, A9?P;S 8B546<FP 6 
@AB:9EF6B EC<EB> <?< 8DG7B= E?B64DP).

�A4?B7<O: �4F9@4F<G9E>B9 @AB:9EF6B <?< @9HB> E 
GA<>4?PAO@< CD98@9F4@<. �BDS8B> Q?9@9AFB6 A9 
74D4AF<DB64A.

%B744A85 �AB65EF64
�<F9D4?: fruits = {'apple', 'banana', 'orange'}

�; <F9D<DG9@B7B B5N9>F4: numbers = set([1, 2, 2, 3, 4]). 
�G5?<>4FO 46FB@4F<G9E>< G84?SRFES.

�GEFB9 @AB:9EF6B: 

�A?>;P7C9B5 B>;P:> empty_set = set(). 
({} EB;849F CGEFB= E?B64DP, A9 @AB:9EF6B!)

�EAB6AO5 �C5D4F88 �AB65EF64

�B546?9A<9: .add(elem)

�9;BC4EAB9 '84?9A<9: .discard(elem) (�9 6O;O649F 
BH<5>G, 9E?< Q?9@9AF4 A9F).

�959;BC4EAB9 '84?9A<9: .remove(elem) (�O;O649F 
BH<5>G, 9E?< Q?9@9AF4 A9F).

�DB69D>4: if 'apple' in fruits: 4 -B> �'��, 5OAB@4O 
>?5@4F8O, GFB 89?49F @AB:9EF64 <894?PAO@< 8?S 
CB<E>4.

https://gamma.app/?utm_source=made-with-gamma


IV. &5BD<O �AB65EF6: �BMAO5 �AEFDG@5AFO
�?46AB9 CD9<@GM9EF6B set 4 6B;@B:ABEFP 6OCB?ASFP EF4A84DFAO9 @4F9@4F<K9E><9 BC9D4J<< A48 @AB:9EF64@< E CB@BMPR 
G8B5AOI BC9D4FBDB6. -FB A9;4@9A<@B 8?S ED46A9A<S >B??9>J<= 84AAOI.

�5N548=5=85 (U�io�)
�E9 Q?9@9AFO <; B5B<I @AB:9EF6, 59; 8G5?<>4FB6. a | b 
<?< a.union(b)

�5D5E5G5=85 (I�ter�ectio�)
&B?P>B B5M<9 Q?9@9AFO, CD<EGFEF6GRM<9 6 B5B<I 
@AB:9EF64I. a & b <?< a.intersection(b)

 47=>EFL (Differe�ce)
-?9@9AFO C9D6B7B @AB:9EF64, >BFBDOI A9F 6B 6FBDB@. a 

- b <?< a.difference(b)

!8<<5FD8G5E>4O  47=>EFL
-?9@9AFO, >BFBDO9 9EFP EFDB7B 6 B8AB@ <; @AB:9EF6 
(<E>?RK4S B5M<9). a ^ b

�D4>F<>4: �4EB645A<5 �5M<E -?5@5AFB6

�484K4: A4=F< B5M<9 Q?9@9AFO 6 86GI EC<E>4I. �E?< 89?4FP QFB J<>?4@<, QFB 5G89F A9QHH9>F<6AB. �AB:9EF64 D9L4RF QFB 
@7AB69AAB.

list1 = [1, 2, 3, 4, 5]
list2 = [4, 5, 6, 7, 8]

set1 = set(list1)

set2 = set(list2)

common_elements = set1 & set2 

print(common_elements) # {4, 5}
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V. %@46=9=89 %B@C>BC@: dict v� �et v� li�t
�?S 6O5BD4 BCF<@4?PAB7B <AEFDG@9AF4 64:AB CBA<@4FP >?RG96O9 D4;?<G<S @9:8G BEAB6AO@< >B??9>F<S@< Python.

list set dict

'CBDO4BG5AABEFP �4 (CB <A89>EG) �9F �4 (CB CBDS8>G 8B546?9A<S, 
E Python 3.7+)

�BEFGC �B <A89>EG (0, 1, 2...) �OEFD4S CDB69D>4 in �B A9<;@9AS9@B@G >?RGG

'A8>4?PABEFP -?9@9AFO @B7GF 
CB6FBDSFPES

�E9 Q?9@9AFO GA8>4?PAO �?NG8 GA<>4?PAO

�7@5AO5@BEFP �;@9AS9@ (mutable) �;@9AS9@ (mutable, AB 
Q?9@9AFO - A9F)

�;@9AS9@ (mutable)

�>784 GB> 8A?>?L7>64BL?

%?<A>> (li�t)
�G:9A CBDS8B> Q?9@9AFB6. -?9@9AFO 

@B7GF CB6FBDSFPES. �BEFGC CB 
<A89>EG.

%?>64@L (dict)
�G:AB ED4A<FP E6S;4AAO9 84AAO9 (>?NG: 
7A4G5A85). &D95G9FES 5OEFDO= CB<E> < 
8BEFGC CB <@9A< (>?RGG).

�=>65AB6> (�et)
�G:A4 >B??9>F<S GA<>4?PAOE Q?9@9AFB6. 
&D95G9FES 5OEFDB9 <E>?RG9A<9 
8G5?<>4FB6 <?< 6OCB?A9A<9 BC9D4F<= 
F9BD<< @AB:9EF6.
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VI. �4>@5??5=85: �@4>B8G5A>4O �444G4

�444G4: 'G5F �F5=>> %FG45=F>6

%B;84=F9 E?B64DP grades, 789 >?NG4@< O6?ONFEO <@9A4 EFG89AFB6 (EFDB>4), 4 ;A4G9A<O@< 4 A?<A>< <E BF9AB> (G<E?4).

�4C<H<F9 >B8, >BFBDO= 8B546?O9F AB6GN BF9A>G 8?O >BA>D9FAB7B EFG89AF4.

�4C<H<F9 >B8, >BFBDO= 6OG<E?O9F A@54=<= 54?? 8?O >4:8B7B EFG89AF4 < 6O6B8<F 97B.

 5H5=85 8 8A?>?L7>64=85 .items()

grades = { 

 'Alice': [85, 90, 92],
 'Bob': [78, 81],
 'Charlie': [95, 98, 100, 91] 
}

# 1. �>546;O5< =>6CN >F5=:C �>5C

grades['Bob'].append(88) 

# 2. �OG8A;O5< A@54=89 54;;
# �A?>;P7C5< .items() 4;O >4=>6@5<5==>9 8B5@4F88 ?> :;NGC (student) 8 7=4G5=8N (scores)
for student, scores in grades.items():

 if scores: # �@>65@:4, GB> A?8A>: >F5=>: =5 ?CAB
 average = sum(scores) / len(scores)
 print(f"%@54=89 54;; {student}: {average:.2f}") 
 else:
 print(f"' {student} =5B >F5=>:.")

https://gamma.app/?utm_source=made-with-gamma


VII. $57N<5 8 �><4L=55 �444=85
!?B64D< < @AB:9EF64 4 QFB <AEFDG@9AFO, >BFBDO9 ;A4K<F9?PAB CB6OL4RF K<F49@BEFP, QHH9>F<6ABEFP < 6OD4;<F9?PABEFP 64L97B 
Python->B84.

%;>64D8 (dict)
�?S 4EEBF<4F<6AB7B ED4A9A<O 84AAOI (>?RK-;A4K9A<9). 
�OEFDO= 8BEFGC > 84AAO@ CB BE@OE?9AAB@G >?RKG. 
�ECB?P;G=F9 .get() 8?S 59;BC4EAB7B 8BEFGC4 < .items() 8?S 
<F9D4J<<.

�=>65EF64 (�et)
�?S D45BFO E GA<>4?PAO@< Q?9@9AF4@< < 5OEFDB= 
CDB69D>B= CD<A48?9:ABEF< (in). �9;4@9A<@O 8?S 
BC9D4J<= ED46A9A<S >B??9>J<= (C9D9E9K9A<9, D4;ABEFP).

�><4L=55 �444=85 

'4EF>F=O9 �=4;87
�4C<L<F9 CDB7D4@@G, >BFBD4S CD<A<@49F EFDB>G < 

6B;6D4M49F E?B64DP, 789 >?RK 4 E<@6B?, 4 ;A4K9A<9 4 97B 
>B?<K9EF6B 6IB:89A<=. 'E?B:A9A<9: <7ABD<DG=F9 

CDB59?O < D97<EFD (CD<698<F9 6E9 > A<:A9@G D97<EFDG).
&D>9=>5 �5D5E5G5=85
�4AO FD< EC<E>4 K<E9?. �ECB?P;GS @AB:9EF64 (set), 
A4=8<F9 Q?9@9AFO, >BFBDO9 CD<EGFEF6GRF 6B 6E9E FD9E 
EC<E>4I. (�B8E>4;>4: <ECB?P;G=F9 BC9D4FBD C9D9E9K9A<S 
&).

�>45;P �85;8>F5:8 (&6>DG5E:>5)
!@B89?<DG=F9 CDBEFGR 54;G 84AAOI >A<7. �ECB?P;G=F9 
E?B64DP, 789 >?RK 4 ISBN, 4 ;A4K9A<9 4 8DG7B= E?B64DP E 
CB?S@<: A4;64A<9, 46FBD, EF4FGE ("6O84A4"/"6 A4?<K<<"). 
 94?<;G=F9 HGA>J<R "6O84K<" >A<7< (E@9AO EF4FGE4).
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