
40 30 40
20 45

20

Notes : B
-

Matrix multiplication : A

2 x 5 5 x 4

dot product

[
2 x 5

] I I
= To

-

J
2 x 4

- total

operations : 2 x 4 x 5 5 x 4 each x 5

AB = 2x5x4 = 40 BCD
-

-

(BC)D = 20 + 0 + 5 x1x5 = 45

B =
5 x 4x1 = 20

B(CD) = 0 + 20 + 5 x 4x5 = 120

&C = 4 x/x 5 = 20

-ABCDD = 30 + 0 + 2x1x5
= 40

ABC
(AB)(CD)= 40+ 20 +2x4x5

= 100

(AB) C = 40 + 0 + 2x4x1 = 48

A (BCD) = 0 + 45 + 2x5x 5 = 95

A (BC) = 0 + 20 + 2 x 5x1 = 30



size n
,

n ! permutations
to find sorted order (correct position)

in all permutations logz(n
! ) Binary

search

total comparisons k
=10gz (n ! )

2k = n ! = 2
↑

11 !

2 22 4

2 (806 <223 > 96)
25

2(326 > 2 < 366) < 11 !

k = 26
(64e6 < 27726) > 11 ! -

Xn
= 0101 Xe = 110I

Yn = 10/1 Ye = 0110

Xn
'OldI Yn · Y 11

+ Ye 110I Ye 0110

Too10 10001

10010 10001 (Xn + xe) x (yn+Yel

0101 101/
Xn xYn high bits

1101 0110
Xe x Y

e
low bits



2 G 8
N

Z 6

i
33 &

↳3 T

↑

Edit distance (Strings S
,
+) :

turn s into t

① if char match , diagonal (no
use)

& no operation

② else operation change
leave last char (left)

leave t last Char (up)
1 + min E leave both last char (diag)



-

total

base case [0] = 0 Wit

-
O

O 8
O

O
·O& E

3
85 O go

takeitem Sitem-17 <total Wt-itemwt]
+ itemValue

↑

↑ ↑ SO add

satisfy this
current ct value

OR item
not this item state

taken based preve

leave => above row (current item

not included) same Column

↳ same total Wit .



/ other array increasing

common subsequence
is increasing

int[7 sorted = Arrays · Copy of (Seql ;

Arrays· sort (sorted) ;

return ICS(seq ,
sorted);



0432 5 6

5 60 4

1 32560

stored path array

- Vertex stored is coming

from



10924 = 2
0 (n10939) = 0 (nz)

ni c = n2

10923 O(f(n)) = O(nz)
n = n0923

109464 = 30 (n109ba logn) = 0 (n31gn)
n3 = n3

outside
# subproblems precursion

↓

Master Theorem :
T(1 = A T ( *b) + f(n)

(divide-n-conquer
Teach subproblem
size

asymptotic bounds of T(n) :

= = if f (n) = 0 (2109ba
- )

,
T(n) = 0 (n109b9)

= if f(n) = 0 (n109b9)
,

T(n) = 0 In 1969 logn)

=B if f(n) = 22 (n1093a
+ =)

,

T(n) = (f (n))

E > 0 ,
constant



/ count turns until all n dice == K

/I based on random
roll

int turns = 0 ;

While ( > OI & / left
dice

int numk = 0 ;
/ this turn count

for (int i = 0 ; i < n ; itHE

int curRoll =v .
next Int(R) + 1 ;

if (curRoll == k) numkt+;

3

turnst+;

n = = numk ;

&
return turns ;



any .

↓

3
base case [curcoin][0] = no coins

take coin if curCoin
= amt

,

add based prev

[curcoin-17(am+] + [curCoin] [amt-curCoin]-
- include curcoin

OR exclude curCoin OR
to make remaining change& make amt

curCoin > ant (prev state
leave cur coin cannot

[curCoin-17 [amt] be used

fewest coins -takehin([urcoin-1(amt] ,
[curcoin](amt-curloin)

&
leave [curCoin-17 [am +]

base case dp[O][0] = 0

dp[0][j) = x

dp[i) [0]
= 0 zero coins - amt o



->

4 ↑ 5 S S 3 9 27 10

2
->A 8 ->B↑ ->J X /
/ -> 5 6 -> No4
-> A

unlock before go



--

--

&

=>

/ sort
,
loop I give rank based on i

Arrays .
Sort (Vals) ;

HashMap < Long , Integer > map =

new HashMapLong , Integer>) ;

for (inti = 0; i < valslength ; it <

map . put (vals[i] ,

il ;

3
return map ;



subproblem :

· fli) = maximal probability of player

i receiving ball

· calculate in increasing values of i

* 1D array memorization

base case f(01 = 1
,
ball starts

· for some fli) ,
know previous f(x)

[ where 0 <; (some player x before

· so calculate probability for all
&

take maximum

f (i) = max(f(x) prob(x] < i]) ,

0x < i

calculate for each i from 1 to n-1

Run time : O (nz)


