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— coin_change.py
— matrix_chain.py
— lis_lcs.py
— huffman.py
— graph_paths.py
— knapsack.py
— climb_stairs.py

— autograder.py
L— utils.py (PROVIDED)

(Coin Change)zb yills — Jgl al>yo 4
: coin_change.py & [

greedy_coin_change 4.1
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def greedy_coin_change(coins: List[int], amount: int) —> Tuple[int, List[int]]:

TODO: gjlwosly gy aibayy=>
€oins: Cuwdd daSuw (@ Wygo Jgji Wipe 63ub)

amount: glao )90 a5

return: (Olasi loaSiw, o (gloaSuw Ol oaub)
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dp_coin_change 4.2

()15 bwl e glovaSiw glp) Loy wwgiaeliy L Coin Change ey )o3dl (gjlwesly

def dp_coin_change(coins: List[int],amount: int) —> int:

TODO: g;lwesty DP

return: ¢ yieS dlass aSuw )3 jué ol Wygo — |



:l.a.i.Qb

S oslaiwl amount + 1 Jgb ay dp awlyT;l e
inf. ais 9 dp[0] = 0 adgl )lrdo
dp[i] = min(dp[i],dp[i — coin] + 1) :GuiS;L all, e

(Matrix Chain Multiplication) w5 Gidl> — pgd al>ye O

: matrix_chain.py 8 [

def matrix_chain_order(dims: List[int]) —> Tuple[int, str]:

TODO: gjlwosly wpd glopzij Lo sile
dims: sl oG yile @0 wygo [p0,p1,p2,. .., pn0]

return: (S slass o ps, iy ()1 355501,)

:l.o.i.@l)
len(dims) - 1 = o guyyilo dlasi e
S osléswl s[I[J] 9 mI[] pamsile 9551 e

iabyly e
m[i][j] = min(m[i][k] + m[k + 1][j] + dims[i — 1] * dims[k] * dims[j])



(LIS, LCS) gijlio pillz — pgw al>y0 6
: lis_les.py & [

longest_increasing_subsequence 6.1

def longest_increasing_subsequence(arr: List[int]) —> Tuple[int, List[int]]:

TODO: gjlwosly LIS b DP

return: (Jgb, 595 aJlid)

longest_common_subsequence 6.2

def longest_common_subsequence(a: str,b: str) —> int:

TODO: gj3lwesly LCS L DP

return: Job ¢y Vgb allidy; Sybuie

: LCS Loiol,
AwS eolaiwl dp[m + 1][n+ 1] Guyile 51 e
iabyly e
dpli]lj] = dpli— 1] —1] + 1 :a[i—1] == b[j —1] JI

PoWygo ol e )
dplil[j] = max(dp[i — 1][j]. dp[i]j — 1)



(Huffman Coding) ase pley yidl> — pylez al>ye /

: huffman.py J:& [

def huf fman_encode(text: str) —> Tuple[Dict[str, str], str]:

TODO: g;Lwosly (513335 (redlo
return: (g puiSyd BSLHS —> 1S (6,0b, Al AS 63u%)

:lA:I.Qb
.S eslaiwl (cuglgl) min-heap I
.M char, freq, left, right Joli loo)S o

S oslatiwl )5 (69, DFS jl loas sulgi gl @
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: graph_paths.py Jié [

dijkstra 8.1

def dijkstra(graph: List[List[Tuple[int, int]]], src: int, dest: int) —> Tuple[int, List[int]]:

TODO: gjlwosly |yiuwSy>
graph: Coud wyglxo 4y )90 [(aibuos, vj9), - -]

return: (yu,50UgS auold, juuo dings)



floyd_warshall 8.2

def floyd_warshall(graph: List[List[int]]) —> List[List[int]]:

TODO: (sjlwosly 3gld — Jliylg
graph: g sile pjg (Inf slp pac 5929 Jb)
return: gu yilo ¢ ieligS lovaloly

:lA:I.Qb
:Ki,j g5 > giadl>aw e
dist[i][j] = min(dist[i][j], dist[i][k] + dist[k][j])

(Knapsack) cuaus yidls — auini al>yo 9
: knapsack.py (& &

fractional_knapsack 9.1

def fractional_knapsack(weights: List[int], values: List[int], capacity: int) —> float:

TODO: gy asbay,>
return: 5Slas Goj)l B Jo=> (g)lixel)

zero_one_knapsack 9.2

def zero_one_knapsack(weights: List[int], values: List[int], capacity: int) —> int:

TODO: Gugiaoly Loy ly 0/1 Knapsack

return: yiSlas ;)
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: climb_stairs.py ol [

def climb_stairs(n: int) —> int:

TODO: slasi gwol) Hawy ayalyn (aly ;o > 2814 2)

return: >lasi el (mod 1e9 + 7)
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python autograder.py

Bl 590 (29,5

Testing coin_change... PASSED
Testing matrix_chain... PASSED
Testing lis_Ics... PASSED
Testing huffman... PASSED
Testing graph_paths... PASSED
Testing knapsack... PASSED
Testing climb_stairs... PASSED

All tests passed!
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