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Q - writing a runtime recurrence
for a recursive alg.
-

def Sum (n, a) : T(n) = runtime

,
f n == 0 : F(n) = T(n - 1) + 2
return O E T(0) = 0

else
return a(n] + sum(n-1

,a)



SameQ
,
DrE en(a)

-

def BigSuharraySum(aft, right, a)
L
n = right

sum1 = BSS (left, middle, a)
- left

sum2 = BSS (middle+ I,right, a)
sum3 = beartime WTF

return max (suml , sun2,sum3)
T(n) runtime

T(o) =T (1) = CE
T(n) = 2+(4) + dn



Good runtime for #3 ?

Olman)
Brute force

j M for each (j,k
1 What's the

longest
#it

n Sting++

Overall Escan backwards
O((m+n)mn) O(m + n)



Given :
directed weighted graph G

- weights can be negative
- no negative cycles
M weight on edge (u, v)eE is denoted Sur-

"Lost" h to V

Goal : find lowest-weiht path from anyg
& ven source node to target node I

Strategy : dynamic programming



Given target nodeI
Define

M[K, u] (On
= the lowest cost of a path from Uto I

w/ k edges



M[K
,
u] = lowest cost n-to-t

, 2 Kedges

M[0 , u] = 0 for ut

M[k, t] = 0 for all K

M[k, u] = min E
M[k- 1, u]

minMcv]



M[K
,
u] = lowest cost n-to-t

, 2 Kedges I
A->2

M[0 , u] = 0 for ut 4

M[k, t] = 0 for all K 5
- &f ! t

M[k- 1 , u]
S - I 4
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M[K
,
u] = lowest cost n-to-t

, 2 Kedges A+x
M[0 , u] = 0 for ut 4

M[k, t] = 0 for all K 5 Xt↑ =

-↓!M[k- 1 , u]
S - I 4

M[k, u] = min E min M[K-1,v] + Cur st 4
X

(u
,
v)EE B->D-
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Dijkstra w/ minheap
O(IE) + (log(v)

B-F

O(IE)(v)



DP recap
- What are we trying to optimize or

count?

- What does our search space look like?

-



Make change
6. ven cons = [1 , 5, 10 ,25]
Gren amount P

Smallest # coins ?
↑

M[a] = min 1 + M[n-c]
CE Coins



Minimum edit distance recat

spoke min cost

G 12 3 4 5
to transform

b L "Spo" to "b"TI I 23 4 5

02 22E 3 4

"Spo" to "Do"
8 3 3

k 4



Minimum edit distance recat

spoke
G I 234 5

b I I 234 5

022223 4

8 3 3

k 4




