6.006 Recitation




Quiz Review

® Problems
® |nteresting

- ® Get /ou m,the,_ rlht'mlndst,




Problem |: Poke

® A[l ...n] sorted array of integers
® can contain negative integers

® no duplicates

Aed




Poke: Intuition

® Play with the examples
on the right




Poke: Solution

o Key:ifAli] >i,A[j] >jforany|>i

® proof:Ali ...j] has j-i+ | cells, must
contain j - i + | values; mtegers only, no




Problem 2: Knapsack

® A[l ...n] numbers (not necessary integers)

® s also number (not necessary integer)

) find i1, iz s.t. Afli\]+A[i]

.




Knapsack: Intuition

=2’
3

® Play with the examples
on the right

k
Loiiicad
k

:2’




Knapsack: Solution |

® build a dictionary d = {A[i] :iforiin I...n}
(maps numbers in A to their positions)

® forjinl ..n

. ,?"




Knapsack: Solution |

e leth= [ k/2] (hstands for half)

® build a dictionary d = {A[ii] + ... + A[in] : [il,
i2 ..in] for iy ...in in |...n} (maps sums of h-
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Problem 3: Segments

® Given n |-D line segments [s;, ei]

oints s;, e; distinct real numbers




Segments: Intuition

si: 1.0 cer: 3.2

—~e7: 3.0
.e3:2.8

s5: 6.0 — —~es5: /7.0




Segments: Solution |

S3: 06 - - 3. 28

s2: 0.8 - ~ey: 3.0
si: 1.0 .

Sq4: | .| ~ ~ e4:2.0
Se: 3.1 - ~e6:4.9

e: 3.2

s5: 6.0 — —~es5: /7.0




Segments: Solution |

0.6 0|

® For each segment,

generate two events 0.8 | -2

1.0 2.3

. .
~_ their coordinate @
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Segments: Solution I

s3; 0 — | S3 {3}

s2 |1 —2 +I s2 {2, 3} (2, 3)
: Sl D> 3 Sigaadsli D3 (1,2) (I, 3)
sl ol dallada2NidiB);

es 4 — 3 el dl 2 3




Bonus: AVL review




Uberpoke (rotations)




Rebalancing: Easy

Rotate left




Rebalancing: Hard

Rotate left




Hard Rebalancing:

Right, then Left
g
/

“A
Rotate right




Hard Rebalancing:
Right, then Left

Rotate left




Problem 4: BSTing it Up

® BST with n nodes

® Obtaining keys in sorted order:

minimum: node w/ minimum key




BSTing it Up: Solution

® Amortized analysis: aggregate analysis

- 5 4 .S - 2 et e o
- A A

observation: each edge visited twice

- h J p '. = .H tfte

® key

e e
v"'bﬁ‘é




Problem 5: Bunker Hill

® Satellite imagery: rectangular arrays of
pixels, 4 levels of gray / pixel, no noise

® VWxH image of hill, w x h image of bunker
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Bunker Hill: Intuition

The Bunker (3x3)




Bunker Hill: Solution

® Known as 2-D Rabin Karp

® Reduce bunker to Hg|l...h], where Hg[i] is
the hash of B[ |...w][i]




Good Luck!!




