Problem 1.1

v3(1)
= max[v2(1) * P(C->C) * P(3|C), v2(2) * P(H->C) * P(3|C)]
= max(0.048 ∗ 0.6 ∗ 0.1, 0.0448 ∗ 0.3 ∗ 0.1)
= max(0.00228, 0.001344)
= 0.00228

v3(2)
= max[v2(1) * P(C->H) * P(3|H), v2(2) * P(H->H) * P(3|H)]
= max(0.048 ∗ 0.4 ∗ 0.4, 0.0448 ∗ 0.7 ∗ 0.4)
= max(0.00768, 0.012544)
= 0.012544

Problem 1.2

Path with highest probability: start -> 2 -> 2 -> 2
Backtrace: v3(1) -> v2(1); v3(2) -> v2(2)
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S -> Aux NP VP
VP -> Verb NP PP
VP -> Verb NP NP
can be converted to
S -> Aux NPVP
NPVP -> NP VP
VP -> VNP PP
VP -> VNP NP
VNP -> Verb NP

Output: "the flight includes a meal"
[S [NP [Det the] [Nominal flight]] [VP [Verb includes] [NP [Det a] [Nominal meal]]]]

Output: "book the flight through Houston"
[S [Verb book] [NP [Det the] [Nominal [Nominal flight] [PP [Preposition through] [NP houston]]]]]
[S [VNP [Verb book] [NP [Det the] [Nominal flight]]] [PP [Preposition through] [NP houston]]]
[S [VP [Verb book] [NP [Det the] [Nominal flight]]] [PP [Preposition through] [NP houston]]]
