∞ I\⊔∇≀⌈⊓⌋⊔⟩≀\ P∇≀⊘↕⌉↖}⊓⟩⌈⌉⌈ ⌋≀⌈⌉ ≀√⊔⟩⇕⟩‡⊣⊔⟩≀\∫ ⟨⊣⊑⌉ ⌊⌉⌉\ ∫⟨≀⊒\ ⊔≀ ⌊⌉ ⌉{{⌉⌋⊔⟩⊑⌉ ⌊† ∫⌉⊑⌉∇⊣↕ ∇⌉∫⌉⊣∇⌋⟨⌉∇∫↙ A⇕≀\} ⊔⟨⌉∫⌉ ≀√⊔⟩⇕⟩‡⊣⊔⟩≀\∫ ⊣∇⌉ ⌊⊣∫⟩⌋ ⌊↕≀⌋‖ ⊣\⌈ √∇≀⌋⌉⌈⊓∇⌉ ↕⊣†≀⊓⊔ ≀√⊔⟩⇕⟩‡⊣⊔⟩≀\∫ ⊔≀ ⟩⇕√∇≀⊑⌉ ⌋⊣⌋⟨⌉ ⊣\⌈ ⌊∇⊣\⌋⟨ ⌊⌉⟨⊣⊑⟩≀∇ ∪∋⇔ ∞′⇔ ∞∈⊎⇔ ∇⌉}⟩∫⊔⌉∇ ⊣↕↕≀⌋⊣⊔⟩≀\⇔ ⊣\⌈ ⊔∇⊣⌋⌉ ∫⌋⟨⌉⌈⊓↕⟩\} ∪▽⇔ ⇎ ∞∞⇔ ⊎↙ T⟨⌉ ⊔⌉⌋⟨\⟩∐⊓⌉ ⊔⟨⊣⊔ ⊣↕↕ ⊔⟨⌉∫⌉ ≀√⊔⟩⇕⟩‡⊣⊔⟩≀\∫ ⟨⊣⊑⌉ ⟩\ ⌋≀⇕⇕≀\ ⟩∫ ⊔⟨⊣⊔ ⊔⟨⌉† ⊓∫⌉ √∇≀⊘↕⌉∫ {∇≀⇕ ⊣ √∇⌉⊑⟩≀⊓∫ ∇⊓\ ≀{ ⊣ }⟩⊑⌉\ √∇≀}∇⊣⇕ ⊔≀ √∇⌉⌈⟩⌋⊔ ⊔⟨⌉ ⌊⌉⟨⊣⊑⟩≀∇ ≀{ ⊣ {⊓⊔⊓∇⌉ ∇⊓\ ≀{ ⊔⟨⌉ ∫⊣⇕⌉ √∇≀}∇⊣⇕↙ H≀⊒⌉⊑⌉∇⇔ ⇕⊣\† ∇⌉∫⌉⊣∇⌋⟨⌉∇∫ ⌊⌉↕⟩⌉⊑⌉ ⊔⟨⊣⊔ ⌋≀↕↕⌉⌋⊔⟩\} √∇≀⊘↕⌉ ⟩\{≀∇⇕⊣⊔⟩≀\ ⟩∫ ⊔≀≀ ⌋≀∫⊔↕† ≀∇ ⊔⟩⇕⌉↖⌋≀\∫⊓⇕⟩\}⇔ ⊣\⌈ ⊔⟨⊣⊔ ⇕⊣\† √∇≀}∇⊣⇕⇕⌉∇∫ ⇕⊣† \≀⊔ ⌋≀↕↕⌉⌋⊔ ∫⊓⌋⟨ ⟩\{≀∇⇕⊣⊔⟩≀\↙ T⟨⊓∫⇔ ⊔⟨⌉∇⌉ ⟨⊣∫ ⌊⌉⌉\ ⌋≀\∫⟩⌈⌉∇⊣⌊↕⌉ ⟩\⊔⌉∇⌉∫⊔ ⟩\ ⟨⌉⊓∇⟩∫⊔⟩⌋ √∇⌉⌈⟩⌋⊔⟩≀\⇔ ≀∇ √∇⌉⌈⟩⌋⊔⟩\} ⊔⟨⌉ ⌊⌉⟨⊣⊑⟩≀∇ ≀{ ⊣ √∇≀}∇⊣⇕ {∇≀⇕ ⊔⟨⌉ √∇≀}∇⊣⇕≃∫ ∫⊔∇⊓⌋⊔⊓∇⌉ ∪∞⇔ △⇔ ∞⇎ ∞△⊎↙ T⟨⌉∫⌉ ⇕⌉⊔⟨≀⌈∫ ⊓∫⌉ ⟨⌉⊓∇⟩∫⊔⟩⌋∫ ≀∇ ∫⊔⊣⊔⟩∫⊔⟩⌋⊣↕ ⟩\{≀∇⇕⊣⊔⟩≀\ ⊔≀ √∇⌉⌈⟩⌋⊔ ⊣ √∇≀}∇⊣⇕∫ ⌊⌉⟨⊣⊑⟩≀∇↙ T⟨⌉† ⟨⊣⊑⌉ ∇⌉⊣∫≀\⊣⌊↕⌉ √∇⌉⌈⟩⌋⊔⟩≀\ ⊣⌋⌋⊓∇⊣⌋†⇔ √∇⌉⌈⟩⌋⊔⟩\} ⊔⟨⌉ ⌈⟩∇⌉⌋⊔⟩≀\ ≀{ ▽↗ ⊔≀ ∀′↗ ≀{ ⊔⟨⌉ ⌋≀\⌈⟩⊔⟩≀\⊣↕ ⌊∇⊣\⌋⟨⌉∫ ⟩\ ⊣ }⟩⊑⌉\ √∇≀}∇⊣⇕⇔ ⊣\⌈ ⊔⟨⌉† ⌋⊣\ ⌊⌉ ⊣√√↕⟩⌉⌈ ⊣⊔ ⌋≀⇕√⟩↕⌉ ⊔⟩⇕⌉ ⊔≀ }⊓⟩⌈⌉ ⊔⟨⌉ ∫⊣⇕⌉ ⌋≀⇕√⟩↕⌉∇ ≀√⊔⟩⇕⟩‡⊣⊔⟩≀\∫ ⊔⟨⊣⊔ ⊣∇⌉ ⊣√√↕⟩⌉⌈ ⊒⟩⊔⟨ √∇≀⊘↕⌉∫↙ T⟨⌉∇⌉ ⊣∇⌉ ⊣ \⊓⇕⌊⌉∇ ≀{ ∇⊣⇕⟩⊘⌋⊣⊔⟩≀\∫ ⟩{ ⌋≀⇕√⊓⊔⌉∇ ⊣∇⌋⟨⟩⊔⌉⌋⊔∫ ⊣\⌈ ∫†∫⊔⌉⇕ ⌈⌉∫⟩}\⌉∇∫ ⟩\⌋∇⌉⊣∫⟩\}↕† ∇⌉↕† ≀\ √∇≀⊘↕⌉↖}⊓⟩⌈⌉⌈ ≀√⊔⟩⇕⟩‡⊣⊔⟩≀\∫ ⊔≀ ⊣⌋⟨⟩⌉⊑⌉ ⟨⟩}⟨⌉∇ √⌉∇{≀∇⇕⊣\⌋⌉↙ S≀{⊔⊒⊣∇⌉ ⌉\}⟩\⌉⌉∇⟩\} √∇⊣⌋⊔⟩⌋⌉∫ √∇≀⇕≀⊔⌉ ⌋≀⌈⌉ ∇⌉⊓∫⌉⇔ ⊣\⌈ √∇≀}∇⊣⇕⇕⌉∇∫ ⊔†√⟩⌋⊣↕↕† ⊓∫⌉ ⊣\ ⌉§⟩∫⊔⟩\} ↕⟩⌊∇⊣∇† ⟩{ √≀∫∫⟩⌊↕⌉↙ M⊣\† ∫†∫⊔⌉⇕∫ ⊓∫⌉ ∫⟨⊣∇⌉⌈ ↕⟩⌊∇⊣∇⟩⌉∫ ⊔≀ ∇⌉⌈⊓⌋⌉ ⊔⟨⌉ ∫√⊣⌋⌉ ⌈⌉⊑≀⊔⌉⌈ ⊔≀ ∇⌉⌈⊓\⌈⊣\⊔ ⌋≀√⟩⌉∫ ≀{ ↕⟩⌊∇⊣∇† ∇≀⊓⊔⟩\⌉∫⇔ ⊣\⌈ ⊣ ∫⟨⊣∇⌉⌈ ↕⟩⌊∇⊣∇† ⇕⊣† ⌊⌉ ⌋≀\⌋⊓∇∇⌉\⊔↕† ⊓∫⌉⌈ ⌊† ⊣ ↕⊣∇}⌉ \⊓⇕⌊⌉∇ ≀{ ⊣√√↕⟩⌋⊣⊔⟩≀\∫↙ I{ √∇≀}∇⊣⇕∫ ⊔⌉\⌈ ⊔≀ ⊓∫⌉ ∫⟨⊣∇⌉⌈ ↕⟩⌊∇⊣∇⟩⌉∫ ⟩\ ⊣ ∫⟩⇕⟩↕⊣∇ ⇕⊣\\⌉∇⇔ √⌉∇{≀∇⇕⟩\} √∇≀⊘↕⌉↖}⊓⟩⌈⌉⌈ ≀√⊔⟩⇕⟩‡⊣⊔⟩≀\∫ ≀\ ⊔⟨≀∫⌉ ↕⟩⌊∇⊣∇⟩⌉∫ ⇕⊣† ⌊⌉ √≀∫∫⟩⌊↕⌉↙ F⊓∇⊔⟨⌉∇⇕≀∇⌉⇔ ⇕⊣\† ⌋≀⇕√⊓⊔⌉∇ ⊓∫⌉∇∫ ⇕⊣† \≀⊔ }⊣⊔⟨⌉∇ √∇≀⊘↕⌉ ⟩\{≀∇⇕⊣⊔⟩≀\ {≀∇ {⊓∇⊔⟨⌉∇ ≀√⊔⟩⇕⟩‡⊣⊔⟩≀\↙ I{ ⌉§⟩∫⊔⟩\} ∫⟨⊣∇⌉⌈ ⊣\⌈ \≀\↖∫⟨⊣∇⌉⌈ ↕⟩⌊∇⊣∇⟩⌉∫ ⌋≀⊓↕⌈ ⌊⌉ √∇⌉↖≀√⊔⟩⇕⟩‡⌉⌈⇔ ∫†∫⊔⌉⇕ √⌉∇{≀∇⇕⊣\⌋⌉ ⊒≀⊓↕⌈ ⟩⇕√∇≀⊑⌉ ⊒⟩⊔⟨ ↕⟩⊔⊔↕⌉ ⌋≀∫⊔↙ T≀ ≀⊓∇ ‖\≀⊒↕⌉⌈}⌉⇔ ⊔⟨⌉∇⌉ ⟩∫ \≀ ∫⊔⊓⌈† ⊔⟨⊣⊔ ⟨⊣∫ ⌉§⊣⇕⟩\⌉⌈ ⊓∫⟩\} √∇≀⊘↕⌉∫ {∇≀⇕ ≀\⌉ ⊣√√↕⟩⌋⊣⊔⟩≀\ ⊔≀ √∇⌉⌈⟩⌋⊔ ⊔⟨⌉ ⌊∇⊣\⌋⟨ ⊣⌋⊔⟩⊑⟩⊔† ≀{ ⊣\≀⊔⟨⌉∇ ⊣√√↕⟩⌋⊣⊔⟩≀\↙ T⟨⟩∫ ∫⊔⊓⌈† ⌉§⊣⇕⟩\⌉∫ ⊔⟨⌉ ⌊⌉⟨⊣⊑⟩≀∇ ≀{ ∫≀⇕⌉ ≀{ ⊔⟨⌉ ⇕≀∫⊔ ⌋≀⇕⇕≀\↕† ⊓∫⌉⌈ U\⟩§ ↕⟩⌊∇⊣∇⟩⌉∫¬ ↕⟩⌊⌋⇔ ↕⟩⌊⇕⇔ ↕⟩⌊X∞∞⇔ ↕⟩⌊X⊔⇔ ↕⟩⌊X⊣⊒⇔ ↕⟩⌊U{≀∇⇔ ↕⟩⌊{≀∇⇔ ⊣\⌈ ↕⟩⌊F⊓⊔⟩↕↙ T⟨⌉∇⌉ ⊣∇⌉ ⊔⊒≀ ⌈⌉∫⟩∇⊣⌊↕⌉ ≀⊓⊔⌋≀⇕⌉∫ ⊔≀ ≀⊓∇ ∫⊔⊓⌈†↙ T⟨⌉ ⇕≀∫⊔ ≀⌊⊑⟩≀⊓∫ ≀⊓⊔⌋≀⇕⌉ ⟩∫ ⊔⟨⊣⊔ ⊒⌉ ⊒⊣\⊔⌉⌈ ⊔≀ ⌈⌉⊔⌉∇⇕⟩\⌉ ⟩{ √∇≀}∇⊣⇕∫ ⌈≀ ≀∇ ⌈≀ \≀⊔ ⊓∫⌉ ∫⊓⌊∇≀⊓⊔⟩\⌉∫ {∇≀⇕ ↕⟩⌊∇⊣∇⟩⌉∫ ⟩\ ⊔⟨⌉ ∫⊣⇕⌉ {⊣∫⟨⟩≀\↙ A⌈⌈⟩⊔⟩≀\⊣↕↕†⇔ ⊒⌉ ⊒⊣\⊔⌉⌈ ⊔≀ ∫⌉⌉ ⟨≀⊒ ⇕⊓⌋⟨ ⊔⟩⇕⌉ ⟩∫ ∫√⌉\⊔ ⌊† ⊣√√↕⟩⌋⊣⊔⟩≀\∫ ⟩\ ↕⟩⌊∇⊣∇† ∇≀⊓⊔⟩\⌉∫↙ I\ ⊔⟨⟩∫ √⊣√⌉∇⇔ ⊒⌉ ⌉§⊣⇕⟩\⌉ ⊔⟨⌉ ⌋≀⇕⇕≀\ ⌊⌉⟨⊣⊑⟩≀∇ ⌊⌉⊔⊒⌉⌉\ ⌈⟩{{⌉∇⌉\⊔ ⊣√√↕⟩⌋⊣⊔⟩≀\∫ ⌊† ⌉§⊣⇕⟩\⟩\} ⊔⟨⌉ ⌊∇⊣\⌋⟨↖ ⟩\} ⌊⌉⟨⊣⊑⟩≀∇ ⊓∫⟩\} ∫⟨⊣∇⌉⌈ ↕⟩⌊∇⊣∇⟩⌉∫↙ O⊓∇ ⇕⌉⊣∫⊓∇⌉⇕⌉\⊔∫ ∫⟨≀⊒ ⊔⟨⊣⊔ √∇≀}∇⊣⇕∫ ⊔⌉\⌈ ⊔≀ ∫√⌉\⌈ ⊣ ⌋≀\∫⟩⌈⌉∇⊣⌊↕⌉ ⊣⇕≀⊓\⊔ ≀{ ⊔⟩⇕⌉ ⟩\ ↕⟩⌊∇⊣∇† ⌋≀⌈⌉¬ ▽∃↗ {≀∇ X∞∞ √∇≀}∇⊣⇕∫⇔ ∞↗̸ {≀∇ F≀∇⊔∇⊣\ √∇≀}∇⊣⇕∫⇔ ⊣\⌈ ∞′↗ {≀∇ ≀⊓∇ ≀⊔⟨⌉∇ C √∇≀}∇⊣⇕∫↙

∞

∈ B⊣⌋‖}∇≀⊓\⌈ S⌉⊑⌉∇⊣↕ ∫⊔⊓⌈⟩⌉∫ ⟨⊣⊑⌉ ⌉§⊣⇕⟩\⌉⌈ ⟨≀⊒ ⌉§⌉⌋⊓⊔⟩≀\ {∇≀⇕ ≀\⌉ ∇⊓\ ≀{ ⊣ √∇≀}∇⊣⇕ √∇⌉⌈⟩⌋⊔∫ ⊔⟨⌉ {⊓⊔⊓∇⌉ ⌊⌉⟨⊣⊑⟩≀∇ ≀{ ⊔⟨⊣⊔ √∇≀}∇⊣⇕↙ D⊣⊑⟩⌈ W⊣↕↕ √∇≀⊑⟩⌈⌉⌈ ⊣\ ⌉⊣∇↕† ∫⊔⊓⌈† ≀\ √∇⌉⌈⟩⌋⊔⟩\} ⊔⟨⌉ {⊓⊔⊓∇⌉ ⌊⌉⟨⊣⊑⟩≀∇ ≀{ ⊣ √∇≀}∇⊣⇕ ⊓∫⟩\} √∇≀⊘↕⌉∫ ∪∞▽⊎↙ T⟨⌉ ∇⌉∫⊓↕⊔∫ ∫⟨≀⊒⌉⌈ ⊔⟨⊣⊔ ⊓∫⟩\} √∇≀⊘↕⌉∫ {∇≀⇕ ⊣ ⌈⟩{{⌉∇⌉\⊔ ∇⊓\ ≀{ ⊔⟨⌉ ⊣√√↕⟩⌋⊣⊔⟩≀\ ⊣⌋⟨⟩⌉⊑⌉⌈ ∇⌉∫⊓↕⊔∫ ⌋↕≀∫⌉ ⊔≀ ⊔⟨⊣⊔ ≀{ ⊣ √⌉∇{⌉⌋⊔ √∇≀⊘↕⌉ {∇≀⇕ ⊔⟨⌉ ∫⊣⇕⌉ ∇⊓\↙ F⟩∫⟨⌉∇ ⊣\⌈ F∇⌉⊓⌈⌉\⌊⌉∇}⌉∇ ⌋≀\⊘∇⇕⌉⌈ ⊔⟨⟩∫ ≀⌊∫⌉∇⊑⊣⊔⟩≀\ ⊣√√↕⟩⌉⌈ ⊔≀ ∫⊔⊣⊔⟩⌋ ⌊∇⊣\⌋⟨ √∇⌉⌈⟩⌋⊔⟩≀\ ∪∀⊎↙ T⟨⌉† ⊓∫⌉⌈ ⊔∇⊣⌋⌉∫ {∇≀⇕ ≀\⌉ ⌉§⌉⌋⊓⊔⟩≀\ ≀{ ⊣ √∇≀}∇⊣⇕ ⊔≀ √∇⌉⌈⟩⌋⊔ ⊔⟨⌉ ≀⊓⊔⌋≀⇕⌉ ≀{ ⌋≀\⌈⟩⊔⟩≀\⊣↕ ⌊∇⊣\⌋⟨⌉∫ {≀∇ ⊔⟨⌉ ∫⊣⇕⌉ ⊣\⌈ ⌈⟩{{⌉∇⌉\⊔ ⟩\√⊓⊔∫↙ T⟨⌉† ⌈⌉⊘\⌉⌈ √⌉∇{⌉⌋⊔ √∇≀⊘↕⌉ √∇⌉⌈⟩⌋⊔⟩≀\ ⊔≀ ⌊⌉ ⊔⟨⌉ √∇⌉⌈⟩⌋⊔⟩≀\ ⊣⌋⌋⊓∇⊣⌋† ⊣⌋⟨⟩⌉⊑⌉⌈ ⊒⟨⌉\ ⊔⟨⌉ ∫⊣⇕⌉ ⟩\√⊓⊔ ⊒⊣∫ ⊓∫⌉⌈ ⊔≀ ⊔∇⊣⌋⌉ ⊔⟨⌉ √∇≀}∇⊣⇕ ⊣\⌈ ⊔⟨⌉\ ⊓∫⌉⌈ ⊔≀ ⇕⌉⊣∫⊓∇⌉ ⊔⟨⌉ ⊣⌋⌋⊓∇⊣⌋† ≀{ ∫⊔⊣⊔⟩⌋ ⌊∇⊣\⌋⟨ √∇⌉⌈⟩⌋⊔⟩≀\↙ T⟨⌉⟩∇ C∝I\⊔⌉}⌉∇ ∇⌉∫⊓↕⊔∫ ∫⟨≀⊒ ⊔⟨⊣⊔⇔ ≀\ ⊣⊑⌉∇⊣}⌉⇔ ∃▽↗ ≀{ ⊔⟨⌉ √⌉∇{⌉⌋⊔ √∇≀⊘↕⌉ √∇⌉⌈⟩⌋⊔⟩≀\ ⊣⌋⌋⊓∇⊣⌋† ⟩∫ ⊣⌋⟨⟩⌉⊑⌉⌈ ⊒⟨⌉\ √∇≀⊘↕⟩\} ⊣ √∇≀}∇⊣⇕ ⊒⟩⊔⟨ ⊔⟨⌉ ⌊⌉∫⊔ ⇕⊣⊔⌋⟨⌉⌈ √∇⌉⊑⟩≀⊓∫ ⊔∇⊣⌋⌉↙ O\↕† ▽↗ ≀{ ⊔⟨⌉ √⌉∇{⌉⌋⊔ √∇≀⊘↕⌉ √∇⌉⌈⟩⌋⊔⟩≀\ ⊣⌋⌋⊓∇⊣⌋† ⊒⊣∫ ⊣⌋⟨⟩⌉⊑⌉⌈ ⊒⟨⌉\ ⊔⊣‖⟩\} ⊔⟨⌉ ⊒≀∇∫⌉ √∇⌉⊑⟩≀⊓∫ ⊔∇⊣⌋⌉↙ B≀⊔⟨ ≀{ ⊔⟨⌉∫⌉ ∫⊔⊓⌈⟩⌉∫ ⊣\⌈ ≀⊔⟨⌉∇∫ ⟨⊣⊑⌉ √∇≀⇕≀⊔⌉⌈ √∇≀⊘↕⌉ ⌊⊣∫⌉⌈ ≀√⊔⟩⇕⟩‡⊣⊔⟩≀\∫ ⊣∫ ⊣ ⇕⌉⊣\∫ ⊔≀ ⊣⌋⟨⟩⌉⊑⌉ ⟩\⌋∇⌉⊣∫⌉⌈ √∇≀⌋⌉∫∫⟩\} √⌉∇{≀∇⇕⊣\⌋⌉↙ M≀∇⌉ ∇⌉⌋⌉\⊔↕†⇔ ≀⊔⟨⌉∇ ∫⊔⊓⌈⟩⌉∫ ⟨⊣⊑⌉ ⌊⌉⌉\ √⌉∇{≀∇⇕⌉⌈ ⊓∫⟩\} ⌋≀⇕√⟩↕⌉ ⊔⟩⇕⌉ ⟨⌉⊓∇⟩∫⊔⟩⌋∫ ⊔≀ ⌉∫⊔⟩⇕⊣⊔⌉ √∇≀⊘↕⌉ ⟩\{≀∇⇕⊣⊔⟩≀\↙ T⟨⌉∫⌉ ∫⊔⊓⌈⟩⌉∫ ⊣⌈⌈∇⌉∫∫ ⊣ \⊓⇕⌊⌉∇ ≀{ ⟩∫∫⊓⌉∫↙ F⟩∇∫⊔⇔ ⟩⊔ ⇕⊣† ⌊⌉ √≀∫∫⟩⌊↕⌉ ⊔≀ ⊓∫⌉ ∫⟩⇕√↕⌉ ⟨⌉⊓∇⟩∫⊔⟩⌋∫ ⊔≀ ⌉∫⊔⟩⇕⊣⊔⌉ √∇≀⊘↕⌉∫⇔ ⟩⇕√↕†⟩\} ⊔⟨⊣⊔ √∇≀⊘↕⌉↖⌊⊣∫⌉⌈ ≀√⊔⟩⇕⟩‡⊣⊔⟩≀\∫ ⌋⊣\ ⌊⌉ √⌉∇{≀∇⇕⌉⌈ ⊓∫⟩\} ⟨⌉⊓∇⟩∫⊔⟩⌋∫ ∪∃⊎↙ F⊓∇⊔⟨⌉∇↖ ⇕≀∇⌉⇔ ⌉⊑⌉\ ⊔⟨≀⊓}⟨ ⇕⊣\† ⌉§⊔⊣\⊔ ⌋≀⇕√⟩↕⌉∇∫ √⌉∇{≀∇⇕ ∫≀⇕⌉ √∇≀⊘↕⌉↖⌊⊣∫⌉⌈ ≀√⊔⟩⇕⟩‡⊣⊔⟩≀\∫⇔ ⇕≀∫⊔ √∇≀}∇⊣⇕⇕⌉∇∫ ⌈≀ \≀⊔ ⊓∫⌉ ∫⊓⌋⟨ ≀√⊔⟩≀\∫⇔ ⌉⟩⊔⟨⌉∇ ⌊⌉⌋⊣⊓∫⌉ ⊔⟨⌉ √∇≀⊘↕⟩\} ⇕⌉⊔⟨≀⌈ ⟩∫ \≀⊔ ∫⊔⊣\⌈⊣∇⌈⟩‡⌉⌈ ⊣⌋∇≀∫∫ √↕⊣⊔{≀∇⇕∫⇔ ⊔⟨⌉† ⊣∇⌉ ⊓\⊣⊒⊣∇⌉ ≀{ ⊔⟨⌉ ≀√⊔⟩≀\⇔ ⊔⟨⌉† ⊣∇⌉ ⊓\⌋⌉∇⊔⊣⟩\ ≀{ ⊔⟨⌉ ⌊⌉\⌉⊘⊔∫ ≀{ √∇≀⊘↕⌉↖⌊⊣∫⌉⌈ ≀√⊔⟩⇕⟩‡⊣⊔⟩≀\⇔ ≀∇ ⊔⟨⌉† ⌊⌉↕⟩⌉⊑⌉ ⊔⟨⊣⊔ ⊔⟨⌉ √∇≀⌋⌉∫∫ ≀{ }⊣⊔⟨⌉∇⟩\} √∇≀⊘↕⌉∫ ⊣\⌈ ∇⌉⌋≀⇕√⟩↕⟩\} ⊔⟨⌉⟩∇ √∇≀}∇⊣⇕∫ ⟩∫ ⊔≀≀ ⌉§√⌉\∫⟩⊑⌉ ⊣\⌈ ⌋≀⇕√↕⟩⌋⊣⊔⌉⌈↙ B⊣↕↕ ⊣\⌈ L⊣∇⊓∫ √∇≀√≀∫⌉⌈ ∫⌉⊑⌉∇⊣↕ ⟨⌉⊓∇⟩∫⊔⟩⌋∫ {≀∇ √∇⌉⌈⟩⌋⊔⟩\} ⊣ √∇≀}∇⊣⇕≃∫ ⌊⌉⟨⊣⊑⟩≀∇ ⊣⊔ ⌋≀⇕√⟩↕⌉ ⊔⟩⇕⌉ ∪∞⊎↙ I\ ⊣ ↕⊣⊔⌉∇ ∫⊔⊓⌈† ∪△⊎⇔ ⊒⌉ {≀⊓\⌈ ⊔⟨⌉⟩∇ ⟨⌉⊓∇⟩∫⊔⟩⌋∫ ⊔≀ ⌊⌉ ∇⌉⊣∫≀\⊣⌊↕† ⊣⌋⌋⊓∇⊣⊔⌉⇔ ∇⌉∫⊓↕⊔⟩\} ⟩\ ⊣ ∈▽↗ ⇕⟩∫√∇⌉⌈⟩⌋⊔ ∇⊣⊔⌉ ⊣⊔ ⌋≀⇕√⟩↕⌉ ⊔⟩⇕⌉ ⊒⟩⊔⟨≀⊓⊔ √∇≀⊘↕⌉ ⟩\{≀∇⇕⊣⊔⟩≀\↙ B† ⌋≀⇕√⊣∇⟩∫≀\⇔ √⌉∇{⌉⌋⊔ √∇≀⊘↕⌉ √∇⌉⌈⟩⌋⊔⟩≀\ ⟨⊣⌈ ⊣ ∀↗ ⇕⟩∫∫ ∇⊣⊔⌉ {≀∇ ⊔⟨⌉ ∫⊣⇕⌉ ⌋≀↕↕⌉⌋⊔⟩≀\ ≀{ √∇≀}∇⊣⇕∫↙ O⊔⟨⌉∇ ∫⊔⊓⌈⟩⌉∫ ⌊† W⊣}\⌉∇ ⌉⊔↙ ⊣↕↙ ∪∞△⊎ ⊣\⌈ W⊓ ⊣\⌈ L⊣∇⊓∫ ∪∞⊎̸ ⟨⊣⊑⌉ {≀⌋⊓∫⌉⌈ ≀\ ⊓∫⟩\} ⊔⟨⌉∫⌉ ⟨⌉⊓∇⟩∫⊔⟩⌋∫ ⊣\⌈ ≀⊔⟨⌉∇ ⊔⌉⌋⟨\⟩∐⊓⌉∫ ⊔≀ {⊓↕↕† ⌉∫⊔⟩⇕⊣⊔⌉ ⊣ √∇≀}∇⊣⇕∫ ⌊⌉⟨⊣⊑⟩≀∇ ⊣⊔ ⌋≀⇕√⟩↕⌉ ⊔⟩⇕⌉↙ I\ ⊣ ∇⌉⌋⌉\⊔ ∫⊔⊓⌈†⇔ ⊒⌉ ⌉§⊣⇕⟩\⌉⌈ ⊣\ ⊣↕⊔⌉∇\⊣⊔⟩⊑⌉ ⊔⌉⌋⟨\⟩∐⊓⌉ {≀∇ √∇⌉⌈⟩⌋⊔⟩\} √∇≀}∇⊣⇕ ⌊⌉⟨⊣⊑⟩≀∇ ⌊† ⌋≀⇕⌊⟩\⟩\} √∇≀⊘↕⌉ ⟩\{≀∇⇕⊣⊔⟩≀\ }⊣⊔⟨⌉∇⌉⌈ {∇≀⇕ ⊣ \⊓⇕⌊⌉∇ ≀{ ⊣√√↕⟩⌋⊣⊔⟩≀\∫↙ W⌉ ⌋≀↕↕⌉⌋⊔⌉⌈ ⊣ ⊖{⌉⊣⊔⊓∇⌉ ⊑⌉⌋⊔≀∇⪰ ⌈⌉∫⌋∇⟩⌊⟩\} ⊣\ ⟩\⌈⟩⊑⟩⌈⊓⊣↕ ⌋≀\⌈⟩⊔⟩≀\⊣↕ ⌊∇⊣\⌋⟨⇔ ⊣\⌈ ⊔⟨⌉\ ⊓∫⌉⌈ ⊑⊣∇⟩≀⊓∫ ⇕⊣⌋⟨⟩\⌉↖↕⌉⊣∇\⟩\} ⊔⌉⌋⟨\⟩∐⊓⌉∫ ⊔≀ ⌈⌉⊔⌉∇⇕⟩\⌉ ⊒⟨⊣⊔ ⌋≀⇕⌊⟩\⊣⊔⟩≀\ ≀{ {⌉⊣⊔⊓∇⌉∫⇔ ⟩{ ⊣\†⇔ ⊣⌋⌋⊓∇⊣⊔⌉↕† √∇⌉⌈⟩⌋⊔⌉⌈ ⊔⟨⌉ ⌊∇⊣\⌋⟨⌉∫↙ W⌉ ⟨⊣⊑⌉ ⌋≀\∫⟩⌈⌉∇⌉⌈ ⊔⊒≀ ⊔⌉⌋⟨\⟩∐⊓⌉∫∅ ⊔⟨⌉ ⊘∇∫⊔⇔ ⌈⌉∫⌋∇⟩⌊⌉⌈ ⟩\ ∪△⊎⇔ ⊓∫⌉∫ ⊣ ⊖\⌉⊓∇⊣↕ \⌉⊔⊒≀∇‖⪰ ⊔≀ ⌋≀⇕⌊⟩\⌉ ⊔⟨⌉ ⟩\{≀∇⇕⊣⊔⟩≀\ {∇≀⇕ ⊔⟨⌉ {⌉⊣⊔⊓∇⌉ ⊑⌉⌋⊔≀∇∫⇔ ⊣\⌈ ⊔⟨⌉ ∫⌉⌋≀\⌈ ⊔⌉⌋⟨\⟩∐⊓⌉ ⊓∫⌉∫ ⊖⌈⌉⌋⟩∫⟩≀\ ⊔∇⌉⌉∫⪰ ⊔≀ ⊣⌋⌋≀⇕√↕⟩∫⟨ ⊔⟨⌉ ∫⊣⇕⌉ }≀⊣↕↙ W⌉ {≀⊓\⌈ ⊔⟨⊣⊔ ⊒⌉ ⌋≀⊓↕⌈ ⌋∇⌉⊣⊔⌉ ⟨⌉⊓∇⟩∫⊔⟩⌋∫ ⊔≀ ⌊⌉ ⊓∫⌉⌈ ⊣⊔ ⌋≀⇕√⟩↕⌉ ⊔⟩⇕⌉ {≀∇ ⊣ ∫√⌉⌋⟩⊘⌋ ⌋≀⇕√⟩↕⌉∇⇔ ↕⊣\}⊓⊣}⌉ ⊣\⌈ ⊣∇⌋⟨⟩⊔⌉⌋⊔⊓∇⌉↙ O⊓∇ ∇⌉∫⊓↕⊔∫ ∫⟨≀⊒ ⊔⟨⊣⊔ ⊔⟨⟩∫ ⊔⌉⌋⟨\⟩∐⊓⌉⇔ ⌋⊣↕↕⌉⌈ E⊑⟩⌈⌉\⌋⌉↖⌊⊣∫⌉⌈ S⊔⊣⊔⟩⌋ P∇⌉⌈⟩⌋⊔⟩≀\ ⇐ESP⇒⇔ ∇⌉∫⊓↕⊔∫ ⟩\ ⊣ ∈′↗ ⇕⟩∫√∇⌉⌈⟩⌋⊔ ∇⊣⊔⌉⇔ ⊒⟨⟩⌋⟨ ⟩∫ ⊣ ∫↕⟩}⟨⊔ ⟩⇕√∇≀⊑⌉⇕⌉\⊔ ⊔≀ ⊔⟨⌉ B⊣↕↕ ⊣\⌈ L⊣∇⊓∫ ⟨⌉⊓∇⟩∫⊔⟩⌋∫⇔ ⊒⟨⟩⌋⟨ ⟨⊣⌈ ⊣ ⇕⟩∫∫ ∇⊣⊔⌉ ≀{ ∈▽↗↙

∈

T⟨⟩∫ ∫⊔⊓⌈† ⟩∫ ⇕≀⊔⟩⊑⊣⊔⌉⌈ ⌊† ⊔⟨⌉∫⌉ √∇⌉⊑⟩≀⊓∫ ∫⊔⊓⌈⟩⌉∫↙ W⌉ ⊒≀\⌈⌉∇⌉⌈ ⟩{ ⟩⊔ ⊒≀⊓↕⌈ ⌊⌉ ⌉{{⌉⌋⊔⟩⊑⌉ ⊔≀ ⊓∫⌉ √∇≀⊘↕⌉ ⟩\{≀∇⇕⊣⊔⟩≀\ ⊔≀ √∇⌉⌈⟩⌋⊔ ↕⟩⌊∇⊣∇† ⌊⌉⟨⊣⊑⟩≀∇ ⊣⌋∇≀∫∫ ⌈⟩{{⌉∇⌉\⊔ ⊣√√↕⟩⌋⊣⊔⟩≀\∫ ∇⊣⊔⟨⌉∇ ⊔⟨⊣\ √∇⌉⌈⟩⌋⊔⟩\} ⊔⟨⌉ ⌊⌉⟨⊣⊑⟩≀∇ ≀{ ↕⟩⌊∇⊣∇† ∇≀⊓⊔⟩\⌉∫ ⊓∫⟩\} ⊔⟨⌉ B⊣↕↕ ⊣\⌈ L⊣∇⊓∫ ⟨⌉⊓∇⟩∫⊔⟩⌋∫ ≀∇ ⊔⟨⌉ ESP ⊔⌉⌋⟨\⟩∐⊓⌉∫↙ W⌉ {⌉↕⊔ ↕⟩⌊∇⊣∇⟩⌉∫ ⟨⊣⌈ ∫⟩⇕⟩↕⊣∇ ⌊⌉⟨⊣⊑⟩≀∇ ⌊⌉⊔⊒⌉⌉\ ⌈⟩{{⌉∇⌉\⊔ ⊣√√↕⟩⌋⊣⊔⟩≀\∫↙ I{ ⊔⟨⟩∫ ⊒⊣∫ ⊔∇⊓⌉⇔ ⊣∫ ⊔⟨⟩∫ ∫⊔⊓⌈† ∫⟨≀⊒∫⇔ ⊔⟨⌉\ ⊒⌉ ⌋≀⊓↕⌈ ⊓∫⌉ √∇≀⊘↕⌉∫ ⊔≀ √⌉∇{≀∇⇕ ⌋≀⇕√⟩↕⌉∇ ≀√⊔⟩⇕⟩‡⊣⊔⟩≀\∫ ≀\ ↕⟩⌊∇⊣∇⟩⌉∫↙ A\† √∇≀}∇⊣⇕ ⌋⊣\ ⊔⟨⌉\ ⊔⊣‖⌉ ⊣⌈⊑⊣\⊔⊣}⌉ ≀{ ⊔⟨⌉ √∇⌉↖≀√⊔⟩⇕⟩‡⌉⌈ ↕⟩⌊∇⊣∇⟩⌉∫ ⊒⟩⊔⟨≀⊓⊔ ⟨⊣⊑⟩\} ⊔≀ √⊣† ⊔⟨⌉ ≀⊑⌉∇⟨⌉⊣⌈ ≀{ }⊣⊔⟨⌉∇⟩\} √∇≀⊘↕⌉∫ ⊣\⌈ √⌉∇{≀∇⇕⟩\} ⌋≀⇕√⟩↕⌉∇ ≀√⊔⟩⇕⟩‡⊣⊔⟩≀\∫ ≀\ ⊔⟨⌉ ↕⟩⌊∇⊣∇† ⌋≀⌈⌉↙

∋ E⊑⊣↕⊓⊣⊔⟩≀\ M⌉⊔⟨≀⌈∫ T≀ √⌉∇{≀∇⇕ ≀⊓∇ ⌉⊑⊣↕⊓⊣⊔⟩≀\⇔ ⊒⌉ ⌋≀↕↕⌉⌋⊔⌉⌈ ⟩\{≀∇⇕⊣⊔⟩≀\ {∇≀⇕ △∋ C ⊣\⌈ FORTRAN √∇≀}∇⊣⇕∫↙ W⌉ ⟩\∫⊔∇⊓⇕⌉\⊔⌉⌈ ⊔⟨⌉ √∇≀}∇⊣⇕∫ {∇≀⇕ ⊔⟨⌉ SPEC∃∈ ⌊⌉\⌋⟨⇕⊣∇‖ ∫⊓⟩⊔⌉ ⊣\⌈ ≀⊔⟨⌉∇ √∇≀}∇⊣⇕∫⇔ ⟩\⌋↕⊓⌈⟩\} ⇕⊣\† {∇≀⇕ ⊔⟨⌉ P⌉∇{⌉⌋⊔ C↕⊓⌊ ∪∈⊎ ∫⊓⟩⊔⌉ ⊣\⌈ ⊣ ↕⊣∇}⌉ \⊓⇕⌊⌉∇ ≀{ ⊣√√↕⟩⌋⊣⊔⟩≀\∫ {≀∇ ⊔⟨⌉ X ⊒⟩\⌈≀⊒ ∫†∫⊔⌉⇕↙ W⌉ ⊓∫⌉⌈ ATOM ⊔≀ ⟩\∫⊔∇⊓⇕⌉\⊔ ⊔⟨⌉ √∇≀}∇⊣⇕∫ ∪∞∋⊎↙ T⟨⌉ √∇≀}∇⊣⇕∫ ⊒⌉∇⌉ ⌋≀⇕√⟩↕⌉⌈ ≀\ ⊣ ⊑⊣∇⟩⌉⊔† ≀{ DEC A↕√⟨⊣ ⊒≀∇‖∫⊔⊣⊔⟩≀\∫ ⊓∫⟩\} ⊔⟨⌉ A↕√⟨⊣ AXP↖∈∞′△̸ √∇≀⌋⌉∫∫≀∇ ⊒⟩⊔⟨ ⌉⟩⊔⟨⌉∇ ⊔⟨⌉ DEC C⇔ C⇓⇓ ≀∇ FORTRAN ⌋≀⇕√⟩↕⌉∇∫↙ M≀∫⊔ √∇≀}∇⊣⇕∫ ⊒⌉∇⌉ ⌋≀⇕√⟩↕⌉⌈ ⊓∫⟩\} ⊔⟨⌉ ∫⊔⊣\⌈⊣∇⌈ OSF∝∞ V∋↙∈ ≀√⌉∇⊣⊔⟩\} ∫†∫⊔⌉⇕∫∅ ≀⊔⟨⌉∇ √∇≀}∇⊣⇕∫ ⊒⌉∇⌉ ⌋≀⇕√⟩↕⌉⌈ ⊓∫⟩\} ⌈⟩{{⌉∇⌉\⊔ ⌋≀⇕√⟩↕⌉∇∫ ⊣\⌈ ⌈⟩{{⌉∇⌉\⊔ ⊑⌉∇∫⟩≀\∫ ≀{ ⊔⟨⌉ ≀√⌉∇⊣⊔⟩\} ∫†∫⊔⌉⇕↙ A↕↕ √∇≀}∇⊣⇕∫ ⊒⌉∇⌉ ⌋≀⇕√⟩↕⌉⌈ ⊒⟩⊔⟨ ≀√⊔⟩⇕⟩‡⊣⊔⟩≀\ ⊣\⌈ ↕⟩\‖⌉⌈ ⊒⟩⊔⟨ ∫⟨⊣∇⌉⌈ ↕⟩⌊∇⊣∇⟩⌉∫↙ A↕⊔⟨≀⊓}⟨ ⊒⌉ ⊓∫⌉⌈ ∫⟨⊣∇⌉⌈ ↕⟩⌊∇⊣∇⟩⌉∫ ⟩\ ≀⊓∇ ∫⊔⊓⌈†⇔ ⊔⟨⌉ ∇⌉∫⊓↕⊔∫ ∫⟨≀⊓↕⌈ ⌊⌉ ⟩⇕⇕⌉⌈⟩⊣⊔⌉↕† ⊣√√↕⟩⌋⊣⌊↕⌉ ⊔≀ \≀\↖∫⟨⊣∇⌉⌈ ↕⟩⌊∇⊣∇⟩⌉∫↙ W⌉ ⟩\∫⊔∇⊓⇕⌉\⊔⌉⌈ ⊔⟨⌉ ∫⟨⊣∇⌉⌈ ↕⟩⌊∇⊣∇⟩⌉∫ ⌊⌉⌋⊣⊓∫⌉ ⟩⊔ ⌋↕⌉⊣∇↕† ⟩⌈⌉\⊔⟩⊘⌉⌈ ⊔⟨⌉ ↕≀⌋⊣⊔⟩≀\ ≀{ ⌉⊣⌋⟨ ∫⊓⌊∇≀⊓⊔⟩\⌉⇔ ⊒⟨⟩⌋⟨ ⌋≀⊓↕⌈ \≀⊔ ⌊⌉ ⌈≀\⌉ ⌊† ⊔⟨⌉ ∫⊓⌊∇≀⊓⊔⟩\⌉ \⊣⇕⌉ ⊣↕≀\⌉↙ F≀∇ ⌉§⊣⇕√↕⌉⇔ ∫≀⇕⌉ √∇≀}∇⊣⇕∫ √∇≀⊑⟩⌈⌉ ⊔⟨⌉⟩∇ ≀⊒\ ⟩⇕√↕⌉⇕⌉\⊔⊣⊔⟩≀\ ≀{ ⊖∐∫≀∇⊔⪰↙ W⌉ ⊒⊣\⊔⌉⌈ ⊔≀ ⌈⌉⊔⌉∇⇕⟩\⌉ ⊒⟨⌉\ ⊣\ ⊣√√↕⟩⌋⊣⊔⟩≀\ ≀∇ ∫†∫⊔⌉⇕ ∇≀⊓⊔⟩\⌉ ⊒⊣∫ ⌊⌉⟩\} ⊓∫⌉⌈↙ T⊣⌊↕⌉ ∞ ∫⟨≀⊒∫ ⊔⟨⌉ ⌊⊣∫⟩⌋ ∫⊔⊣⊔⟩∫⊔⟩⌋∫ {≀∇ ⊔⟨⌉ √∇≀}∇⊣⇕∫ ⊒⌉ ⟩\∫⊔∇⊓⇕⌉\⊔⌉⌈↙ L⊣⊔⌉∇ ⊔⊣⌊↕⌉∫ ⌉§⊣⇕⟩\⌉ ⊣ ∫⊓⌊∫⌉⊔ ≀{ ⊔⟨⌉ √∇≀}∇⊣⇕∫ ∫⟨≀⊒\ ⟩\ T⊣⌊↕⌉ ∞⇔ ⌊⌉⌋⊣⊓∫⌉ \≀⊔ ⊣↕↕ √∇≀}∇⊣⇕∫ ⊓∫⌉ ⊣↕↕ ↕⟩⌊∇⊣∇⟩⌉∫↙ T⟨⌉ ⊘∇∫⊔ ⌋≀↕⊓⇕\ ⟩\ T⊣⌊↕⌉ ∞ ↕⟩∫⊔∫ ⊔⟨⌉ \⊓⇕⌊⌉∇ ≀{ ⟩\∫⊔∇⊓⌋⊔⟩≀\∫ ⊔∇⊣⌋⌉⌈ ⟩\ ⇕⟩↕↕⟩≀\∫ ≀{ ⟩\∫⊔∇⊓⌋⊔⟩≀\∫⇔ ⊣\⌈ ⊔⟨⌉ ∫⌉⌋≀\⌈ ⌋≀↕⊓⇕\ }⟩⊑⌉∫ ⊔⟨⌉ √⌉∇⌋⌉\⊔⊣}⌉ ≀{ ⊔∇⊣⌋⌉⌈ ⟩\∫⊔∇⊓⌋⊔⟩≀\∫ ⊔⟨⊣⊔ ⊣∇⌉ ⌊∇⊣\⌋⟨⌉∫↙ T⟨⌉ \⌉§⊔ ∫⟩§ ⌋≀↕⊓⇕\∫ ⌈⟩⊑⟩⌈⌉ ⊔⟨⌉ ⊔∇⊣⌋⌉⌈ ⌊∇⊣\⌋⟨⌉∫ ⟩\⊔≀ ∫⟩§ ⌋↕⊣∫∫⌉∫¬ ⌋≀\⌈⟩⊔⟩≀\⊣↕ ⌊∇⊣\⌋⟨⌉∫ ⇐CB⇒⇔ ⊓\⌋≀\⌈⟩⊔⟩≀\⊣↕ ⌊∇⊣\⌋⟨⌉∫ ⇐UB⇒⇔ √∇≀⌋⌉⌈⊓∇⌉ ⌋⊣↕↕∫ ⇐PC⇒⇔ ⟩\⌈⟩∇⌉⌋⊔ √∇≀⌋⌉⌈⊓∇⌉ ⌋⊣↕↕∫ ⇐IJSR⇒⇔ ∇⌉⊔⊓∇\ ⟩\∫⊔∇⊓⌋⊔⟩≀\∫ ⇐RET⇒⇔ ⊣\⌈ ⟩\⌈⟩∇⌉⌋⊔ |⊓⇕√∫ ⇐JMP⇒↙ T⟨⌉ ∫⌉⌋≀\⌈ ⊔≀ ↕⊣∫⊔ ⌋≀↕⊓⇕\ ∫⟨≀⊒∫ ⊔⟨⌉ √⌉∇⌋⌉\⊔⊣}⌉ ≀{ √∇≀⌋⌉⌈⊓∇⌉ ⌋⊣↕↕∫ ⊔⟨⊣⊔ ⊣∇⌉ ⌊⌉⊔⊒⌉⌉\ ⇐I\⊔⌉∇⇒ ↕⟩⌊∇⊣∇⟩⌉∫ ⇐≀⌊|⌉⌋⊔∫⇒↙ P∇≀⌋⌉⌈⊓∇⌉ ⌋⊣↕↕∫ ⊔≀ ∫⟨⊣∇⌉⌈ ↕⟩⌊∇⊣∇⟩⌉∫ ⊣∇⌉ ⟩⇕√↕⌉⇕⌉\⊔⌉⌈ ⊣∫ ⟩\⌈⟩∇⌉⌋⊔ |⊓⇕√∫ ≀\ ⊔⟨⌉ A↕√⟨⊣ ⊣∇⌋⟨⟩⊔⌉⌋⊔⊓∇⌉ ∇⊓\\⟩\} D⟩}⟩⊔⊣↕ U\⟩§↙ F⊓∇⊔⟨⌉∇⇕≀∇⌉⇔ ∫⟨⊣∇⌉⌈ ↕⟩⌊∇⊣∇⟩⌉∫ ∇⌉∐⊓⟩∇⌉ ⊔⟨⊣⊔ ∫†⇕⌊≀↕∫ ⌊⌉ ⊖√∇⌉⌉⇕√⊔⊣⌊↕⌉⪰ ∘ ⊔⟨⊣⊔ ⟩∫⇔ ⟩{ ⊔⟨⌉ ⇕⊣⟩\ √∇≀}∇⊣⇕ ⌈⌉⊘\⌉∫ ⊣ ∫⊓⌊∇≀⊓⊔⟩\⌉⇔ ⊣\⌈ ⊔⟨⊣⊔ ∫⊓⌊∇≀⊓⊔⟩\⌉ \⊣⇕⌉ ⟩∫ ⌋⊣↕↕⌉⌈ ⊒⟩⊔⟨⟩\ ⊣ ↕⟩⌊∇⊣∇† ∇≀⊓⊔⟩\⌉⇔ ⊔⟨⌉ ↕⟩⌊∇⊣∇† ∇≀⊓⊔⟩\⌉ ⇕⊓∫⊔ ⌋⊣↕↕ ⊔⟨⌉ ∫⊓⌊∇≀⊓⊔⟩\⌉ ⟩\ ⊔⟨⌉ ⇕⊣⟩\ √∇≀}∇⊣⇕↙ T⟨⟩∫ ⊣√√↕⟩⌉∫ ⊔≀ ⊣↕↕ √∇≀⌋⌉⌈⊓∇⌉∫ ⌈⌉⌋↕⊣∇⌉⌈ ⟩\ ↕⟩⌊∇⊣∇⟩⌉∫ ⊔⟨⊣⊔ ⊣∇⌉ \≀⊔ ∫⊔⊣⊔⟩⌋⊣↕↕† ⌈⌉⊘\⌉⌈↙ T⟨⟩∫ ⇕⌉⊣\∫ ⊔⟨⊣⊔ √∇≀⌋⌉⌈⊓∇⌉ ⌋⊣↕↕∫ ⊔≀ \≀\↖∫⊔⊣⊔⟩⌋⊣↕↕† ⌈⌉⊘\⌉⌈ √∇≀⌋⌉⌈⊓∇⌉∫ ⊒⟩⊔⟨⟩\ ⊣ ∫⟨⊣∇⌉⌈ ↕⟩⌊∇⊣∇† ⇕⊓∫⊔ ⊓∫⌉ ⊣\ ⟩\⌈⟩∇⌉⌋⊔ |⊓⇕√ ⊔≀ ↕≀⌋⊣⊔⌉ ⊔⟨⌉ ⊣√√∇≀√∇⟩⊣⊔⌉ ∫⊓⌊∇≀⊓⊔⟩\⌉↙ T⟨⌉ ↕⊣∫⊔ ⌋≀↕⊓⇕\ ⟩\ T⊣⌊↕⌉ ∞ ∫⟨≀⊒∫ ⊔⟨⌉ √⌉∇⌋⌉\⊔⊣}⌉ ≀{ ⊣↕↕ ∫⊓⌊∇≀⊓⊔⟩\⌉ ⌋⊣↕↕∫ ⊒⟨⌉∇⌉ ⊔⟨⌉ ∫≀⊓∇⌋⌉ ⊣\⌈ ∋

↓ I\∫\≃∫ ↗ ≀{ B∇⌉⊣‖⌈≀⊒\ ≀{ B∇⊣\⌋⟨⌉∫ ↗P∇≀⌋∫ P∇≀}∇⊣⇕ ⇐M⟩↕↕↙⇒ B∇⊣\⌋⟨⌉∫ ↗CB ↗UB ↗PC ↗IJSR ↗RET ↗JMP I\⊔⌉∇ N↖S⊔⊣⊔⟩⌋ APS ∞△▽∃ △↙ ∀△↙∃ △↙ ̸▽↙′ ′↙∞ ▽↙∈ ′↙∈ ▽∋↙▽ ∈↙▽ CSS ∋∀∈ ∃↙▽ ↙∋ ∀↙ ▽↙∞ ′↙∃ ▽↙∃ ∈↙∞ △′↙∀ ∞△↙∋ LGS ∃′△ ∀↙∞ ∀▽↙△ ∋↙∈ △↙∃ ′↙ ▽↙ ′↙′ ∈↙ ′↙′ LWS ∞△∋∃∈ ∀↙∈ ∀′↙∈ ∋↙∈ ▽↙▽ ∈↙∀ ∀↙∋ ′↙′ ′↙∈ ′↙′ NAS ∋▽∞∞ ∋↙∀ ′̸↙∀ ▽↙ ∞▽↙∋ ′↙∈ ∞▽↙▽ ∈↙▽ ∃↙∃ ∈↙∞ SDS ∞∞′∀ ↙̸∀ ∃∃↙∞ ′↙∞ ′↙△ ′↙′ ′↙△ ′↙′ ↙̸′ △↙∃ TFS ∞∞∀ ∋↙△ ∃△↙′ ∞↙′ ∈↙∋ ′↙′ ∈↙△ ′↙∋ ∃∋↙∈ ▽↙∃ TIS ∞∋∞ ▽↙∈ ∞′′↙′ ′↙′ ′↙′ ′↙′ ′↙′ ′↙′ ∈∀↙△ ′̸↙△ WSS ▽▽▽ ̸▽↙ ̸∀▽↙∀ ↙̸ ∞↙ ′↙△ ∈↙′ ∋↙△ ▽↙ ̸∋∋↙∃ {√√√√ △∈∉ ∈↙ ∀↙∞ ↙▽ ′↙ ∈↙′ ∈↙ ′↙′ ∋′↙ ̸′↙∞ ⟨†⌈∇≀∈⌈ ∌△∃ ▽↙ ̸∃↙∈ ′↙′ ∞↙△ ′↙′ ∞↙△ ′↙′ ∃∃↙∈ ′↙∈ ⇕⌈↕|∫√∈ ∋∀̸∞ ∃↙ ̸∃▽↙△ △↙′ ′↙∋ ′↙′ ′↙∋ ′↙′ ′↙∞ ′↙∞ \⊣∫⊣ ∉∋ ∋↙′ ∀∈↙ ̸▽↙△ ▽↙∞ ′↙ ▽↙∀ ′↙△ ∃∈↙∀ ↙̸∞ ≀∇⊣ ▽▽̸△ ▽↙∀ ∞↙∞ ∞↙ ↙ ▽↙∃ ∞∋↙ ̸′↙′ ∃△↙▽ ′↙′ ∫⊓∈⌋≀∇ △∀∈ △↙′ ↙ ̸↙̸∀ ↙△ ′↙′ ↙△ ′↙∀ ∃∀↙∀ ′↙′ ∫⊒⇕∈▽ ̸∞∞′△∞ ∞↙ ∃∃↙ ̸′↙∈ ′↙∞ ′↙′ ′↙∞ ′↙∞ ∃↙̸∞ ′↙∋ ⊔≀⇕⌋⊣⊔⊑ ∃∞′ ∋↙∋ ∃∃↙∀ ′↙∞ ′↙′ ′↙′ ′↙′ ′↙′ △△↙′ ▽△↙ ⊔⊓∇⌊∋⌈ ∀∀̸∈ ↙̸△ ∀∈↙△ ▽↙′ ▽↙′ ∞↙∈ ↙̸∈ ′↙∋ ̸↙∃ ′↙′ ⊒⊣⊑⌉▽ ∋△∃△ ▽↙△ ↙△ △↙∃ ↙ ̸∞↙∞ ∀↙ ̸′↙▽ ▽̸↙∞ ′↙′ ⊣↕⊑⟩\\ ▽∈∋▽ ∃↙∞ ∃∀↙∋ ′↙∀ ′↙△ ′↙′ ′↙△ ′↙′ ∈∞↙∀ ∄↙∀ ⌋≀⇕√∇⌉∫∫ ∀∃ ∞∈↙△ ∀↙̸ ̸∀↙∀ ∈↙∋ ′↙′ ∈↙∋ ′↙′ ′↙∞ ′↙∞ ⌈⟩⊔∇≀{{ ∋∃ ∞↙▽ ↙̸∋ △↙∞ ∃↙ ̸′↙∞ ∃↙ ′↙∞ ∞∞↙ ̸′↙′ ⌉⊣∇ ∞∋∞△∋ ↙∀ ▽′↙ ̸∞↙∈ ∈△↙∞ ′↙′ ∈△↙∞ ′↙∞ ∃△↙∋ ∈↙ ⌉∐\⊔≀⊔⊔ ∞∀∈ ∞∞↙∋ ∃∋↙▽ ∞↙ ′↙ ∞↙ ̸∈↙∋ ′↙∈ ∈∋↙∞ ̸↙∃ ⌉∫√∇⌉∫∫≀ ▽′▽ ∞↙ ∃∋↙′ ∈↙△ ∈↙∞ ′↙∞ ∈↙∈ ′↙∞ ∈′↙∈ ∞↙∈ }≀ ∈∈′ ∞▽↙ ̸∀′↙△ △↙′ ↙ ′↙′ ↙ ′↙∞ ′↙∈ ′↙′ ↕⟩ ∞∋′ ∞∀↙△ ∌↙∃ ↙ ∞∈↙∃ ′↙△ ∞∋↙∈ ∞↙∀ ′↙∞ ′↙∈ ⇕∀∀‖∫⟩⇕ ′∃ ̸∞∀↙ ∄↙∃ ∞↙̸′ ↙̸▽ ′↙∞ ↙̸ ̸′↙∃ ′↙′ ′↙′ √⌉∇↕ ∋△′′ ∞△↙∞ ̸↙ ∀↙′ ∃↙∃ ∞↙′ ∞′↙∀ ∋↙ ∈△↙∈ ∈↙∃ ∫⌋ ∃′′ ∈∋↙′ ∀△↙∋ ∋↙∈ ▽↙ ̸′↙′ ▽↙ ̸∞↙∈ ∈′↙△ △′↙∈ ⊑≀∇⊔⌉§ ∃′△′∞ ∞↙̸∋ ∄↙∈ ∞′↙∞ ∞′↙∋ ′↙′ ∞′↙∋ ′↙∞ ▽↙∃ ′↙∈ ⌋⌊‡≀\⌉ ∈▽ ∞∞↙∃ △↙△ ▽↙∋ ∃↙ ̸′↙∈ ∃↙∀ ′↙ ̸▽▽↙△ ∞▽↙△ }⟨≀∫⊔⊑⟩⌉⊒ ∈∈ ∞▽↙△ ∀↙∈ ▽↙∞ ↙ ′↙▽ ∀↙∈ ′↙∋ △∋↙′ ∋∞↙ }∫ △△ ̸∞△↙∀ △↙▽ ∞′↙∀ △↙△ ∞↙∈ ▽↙ ̸∋↙△ ∞↙∀ ∋↙▽ §⊣\⟩⇕ ′ ∞∈↙ ̸∀∃↙∀ ↙̸△ ∞↙∃ ′↙′ ∞↙∃ ′↙′ ↙̸∈ ∞∈↙△ §⊘} ∞∞̸ ∞↙̸∞ ▽↙∈ ↙̸▽ ∀↙∋ ′↙ ̸∀↙∃ ′↙△ △∋↙′ ∈↙∃ §‖⌉†⌋⊣√∫ ∋∈ ∞↙ ↙̸∈ ↙̸ ̸↙̸∀ ∞↙ ̸∀↙△ ′↙∋ ▽∈↙∈ ∈∈↙′ §⇕}∇ ∞▽▽ ∞▽↙▽ ↙̸∈ ↙̸ ̸↙̸∀ ∞↙ ̸∀↙△ ′↙△ ∋∃↙∈ ∈▽↙∞ §√⊣⟩\⊔ ∈′ ∞△↙∃ ∋↙ ̸↙′ ∀↙∞ ∞↙△ ∃↙▽ ′↙△ ▽∈↙∋ ∋∞↙▽ §√⟩↕≀⊔ ∞∃′ ∞∋↙▽ ∀↙̸∀ ∋↙ ̸△↙△ ′↙∞ △↙▽ ′↙ ̸∈▽↙ ∞∃↙∞ §√≀≀↕ ∉∈ ∀↙′ ▽∞↙′ ∃↙∞ ∞↙△ ∈↙ ̸∞∃↙∃ ′↙∞ ▽∈↙∞ ∞↙∞ §⊔⌉§ ▽′ ∞∋↙ ̸↙∋ ∃↙′ ↙̸′ ′↙∞ ↙̸∞ ∞↙△ ∉↙∈ ∞∞↙∈ §⊑ ∞△△′ ↙′ ∀∞↙ ̸∈↙∃ ↙ ′↙′ ↙ ′↙′ ∃′↙∃ ′↙∀ F≀∇⊔∇⊣\ A⊑} △▽∈∋ ▽↙△ ∀↙̸∈ ∋↙ ̸△↙′ ′↙∀ △↙∀ ′↙ ̸∞̸↙∈ ∃↙∀ C A⊑} ∞▽∋∞ ∞▽↙∞ ↙ ▽↙ ↙ ′↙∋ ↙∃ ′↙ ∞∀↙▽ ∞▽↙△ X A⊑} ∈′ ∞∋↙△ ↙̸∈ ↙̸ ̸↙△ ′↙∀ ∀↙∋ ′↙ ▽′↙∀ ∞↙̸∀ O⊑⌉∇⊣↕↕ A⊑} ∄̸ ∞′↙△ ∀∞↙∞ ▽↙′ ↙̸′ ′↙ ↙̸ ̸′↙ ̸△↙̸△ ∞∋↙∋ T⊣⌊↕⌉ ∞¬ M⌉⊣∫⊓∇⌉⌈ ⊣⊔⊔∇⟩⌊⊓⊔⌉∫ ≀{ ⊔⟨⌉ √∇≀}∇⊣⇕∫ ⊓∫⌉⌈ ⟩\ ≀⊓∇ ⊣\⊣↕†∫⟩∫↙ △

↗ ≀{ I\∫⊔∇⊓⌋⊔⟩≀\∫ E§⌉⌋⊓⊔⌉⌈ ⟩\ E⊣⌋⟨ L⟩⌊∇⊣∇† P∇≀}∇⊣⇕∫ ⇕⊣⟩\ ↕⟩⌊⌋ ↕⟩⌊⇕ ↕⟩⌊U{≀∇ ↕⟩⌊{≀∇ ↕⟩⌊F⊓⊔⟩↕ ↕⟩⌊≀⊔∫ APS ∃∈↙∞ ′↙∞∈ ▽↙∞∃ ∞↙∞∃ ′↙△ ̸′↙∀ � CSS ▽̸↙▽∈ ′↙∀▽ ∞′↙∃ ̸∋↙∞ ∞↙̸∉ ∈↙∋△ � LGS ∃∋↙∋ ̸� ▽↙∞∃ ∞↙△∋ ′↙′∞ � � LWS ▽↙̸∃′ � △∋↙′∀ � ′↙′∞ ′↙′∞ � NAS ▽∞↙∋ ′↙′∃ △∈↙▽ ̸′↙∞∞ ∋↙▽∋ ∞↙∃∀ � SDS ∃∃↙∌ ′↙′∋ ′↙′∋ ′↙′△ ′↙∞∈ ′↙∞▽ � TFS ∃△↙△∃ ′↙∞△ △↙△∀ ′↙∞∞ ′↙▽∞ ′↙∈ � TIS ∃∃↙∃∃ � � � � � � WSS ∀′↙▽ ′↙∋∀ ∋↙∞∞ ′↙∈′ ↙′∈ ∀↙▽△ � {√√√√ √ ∃▽↙∞∀ � △↙∀∞ � � � � ⟨†⌈∇≀∈⌈ √ ∃△↙∋△ � ▽↙∌ � ′↙′∈ � � ⇕⌈↕|∫√∈ √ ∃∃↙∃∃ � � � � � � \⊣∫⊣ √ ∀↙′̸ ′↙′▽ ∞∞↙∀∞ ′↙′ ′↙∈▽ ′↙∈∈ � ≀∇⊣ √ △△↙̸ � ▽▽↙∋△ � � � � ∫⊓∈⌋≀∇ √ ↙′△ � ∈∈↙∃ ̸� � � � ∫⊒⇕∈▽ √ ∃∃↙∀∃ � ′↙∞∞ � � � � ⊔≀⇕⌋⊣⊔⊑ √ ∃∃↙∀ � � ′↙′∈ ′↙′ ̸′↙′△ � ⊔⊓∇⌊∋⌈ ∀∃↙∞ � ∞′↙∀∋ � � � � ⊒⊣⊑⌉▽ √ ↙∀∃ � ∞↙̸△▽ ▽↙̸ � � � A⊑} ∀△↙∈∈ ′↙′∃ ∞∈↙ ̸′↙̸ ∞↙▽∞ ′↙ ̸′↙′′ T⊣⌊↕⌉ ∈¬ P⌉∇⌋⌉\⊔⊣}⌉ ≀{ ⟩\∫⊔∇⊓⌋⊔⟩≀\∫ ⌉§⌉⌋⊓⊔⌉⌈ ⟩\ ⊔⟨⌉ ⇕⊣⟩\ √∇≀}∇⊣⇕ ⊣\⌈ ⌉⊣⌋⟨ ↕⟩⌊∇⊣∇† {≀∇ ⊔⟨⌉ FORTRAN √∇≀}∇⊣⇕∫↙ P∇≀}∇⊣⇕∫ ⊒⟩⊔⟨ ⊣ ⌋⟨⌉⌋‖ ⇕⊣∇‖ ⇐ √ ⇒ ⊣∇⌉ ⟩\ ⊔⟨⌉ SPEC∃∈ ⌊⌉\⌋⟨⇕⊣∇‖ ∫⊓⟩⊔⌉↙ ⌈⌉∫⊔⟩\⊣⊔⟩≀\ ⊣∇⌉ ⊒⟩⊔⟨⟩\ ⊔⟨⌉ ∫⊣⇕⌉ ↕⟩⌊∇⊣∇†⇔ ⌊⊓⊔ ⌊⌉⌋⊣⊓∫⌉ ≀{ ∫†⇕⌊≀↕ √∇⌉⌉⇕√⊔⟩≀\ ⊣\ ⟩\⌈⟩∇⌉⌋⊔ √∇≀⌋⌉⌈⊓∇⌉ ⌋⊣↕↕ ⇕⊓∫⊔ ⌊⌉ ⊓∫⌉⌈ ∫⟩\⌋⌉ ⊔⟨⌉ ⌈⌉∫⊔⟩\⊣⊔⟩≀\ √∇≀⌋⌉⌈⊓∇⌉ ⟩∫ \≀⊔ ∫⊔⊣⊔⟩⌋⊣↕↕† ⌈⌉⊘\⌉⌈ ⇐N↖S⊔⊣⊔⟩⌋⇒↙ T⟨⌉∫⌉ ↕⊣∫⊔ ⊔⊒≀ ⌋≀↕⊓⇕\∫ ⟩\ T⊣⌊↕⌉ ∞ ⊣∇⌉ ≀{ ⟩\⊔⌉∇⌉∫⊔ ⊒⟨⌉\ ⟩⇕√↕⌉⇕⌉\⊔⟩\} ∫⟨⊣∇⌉⌈ ↕⟩⌊∇⊣∇⟩⌉∫↙ O⊑⌉∇⊣↕↕⇔ ′̸↗ ⇐△.̸4ϱ+13.3ϱ↽ of the procedure calls executed by the programs must be implemented as indirect procedure calls▷ A sizable fraction of these calls ↼13▷3ϱ↽ occur because of the symbol preemption rules in Unix▷ Indirect procedure calls contribute considerable overhead to applications▷ Not only do they require mechanisms such as branch target buffers or specialized compiler optimizations to avoid mispredict penalties the need for the late binding in shared libraries makes interprocedural optimization very difαcult or impossible▷ There are a number of optimizations or organizations that can be considered to reduce the overhead of shared libraries, however these are issues we will address in a later paper▷ 3▷1 Choosing the Libraries for this Study Tables 2 3 and 4 show all the libraries used by the FORTRAN and C programs we measured▷ All the FORTRAN programs are in one group since they use the same libraries▷ We broke the C programs into two ϱ of Instructions Executed in Each Library Programs main libc libm libots libcurses alvinn √ ∃↙∈▽ ∈↙∞∈ ′↙∌ ⌋≀⇕√∇⌉∫∫ √ ∃∃↙∃∀ ′↙′∈ ⌈⟩⊔∇≀{{ ∀↙∀′ ∞∈↙∈′ ⌉⊣∇ √ ∃′↙∋∋ ↙̸∞∈ ∋↙▽▽ ⌉∐\⊔≀⊔⊔ √ ∃△↙∈∃ ▽↙∞ ⌉∫√∇⌉∫∫≀ √ ∃∋↙∃∋ ↙̸′ }≀ ∃∃↙∃∃ ′↙′∞ ↕⟩ √ ∃∃↙∞ ′↙∈∃ � ⇕∀∀‖∫⟩⇕ ∃∃↙▽ ′↙′∋ � ′↙∈∈ √⌉∇↕ ′↙′ ∈∃↙∋′ � ∫⌋ √ ▽∋↙′∋ ∞∀↙△∈ � ∈∀↙▽▽ ⊑≀∇⊔⌉§ ∃▽↙∞∞ △↙∀∃ � A⊑} ∃′↙∞▽ ↙∞′ ′↙∋▽ ′↙′∈ ∈↙∋∀

T⊣⌊↕⌉ ∋¬ P⌉∇⌋⌉\⊔⊣}⌉ ≀{ ⟩\∫⊔∇⊓⌋⊔⟩≀\∫ ⌉§⌉⌋⊓⊔⌉⌈ ⟩\ ⊔⟨⌉ ⇕⊣⟩\ √∇≀}∇⊣⇕ ⊣\⌈ ⌉⊣⌋⟨ ↕⟩⌊∇⊣∇† {≀∇ ⊔⟨⌉ C √∇≀}∇⊣⇕∫ ⊔⟨⊣⊔ ⌈≀ \≀⊔ ⊓∫⌉ ⊔⟨⌉ X∞∞ ↕⟩⌊∇⊣∇⟩⌉∫↙ P∇≀}∇⊣⇕∫ ⊒⟩⊔⟨ ⊣ ⌋⟨⌉⌋‖ ⇕⊣∇‖ ⇐ √ ⇒ ⊣∇⌉ ⟩\ ⊔⟨⌉ SPEC∃∈ ⌊⌉\⌋⟨⇕⊣∇‖ ∫⊓⟩⊔⌉↙

↗ ≀{ I\∫⊔∇⊓⌋⊔⟩≀\∫ E§⌉⌋⊓⊔⌉⌈ ⟩\ E⊣⌋⟨ L⟩⌊∇⊣∇† P∇≀}∇⊣⇕∫ ⇕⊣⟩\ ↕⟩⌊⌋ ↕⟩⌊⇕ ↕⟩⌊X∞∞ ↕⟩⌊X⊣⊒ ↕⟩⌊X⌉§⊔ ↕⟩⌊X⇕ ↕⟩⌊X⇕⊓ ↕⟩⌊X⊔ ↕⟩⌊⌈\⌉⊔ ∫⊔⊓⌊ ⌋⌊‡≀\⌉ △∀↙∞′ ∞∞↙∀′ ↙′̸ ∋∈↙∞△ � ′↙∋ ̸� }⟨≀∫⊔⊑⟩⌉⊒ ∋↙∋∀ ∈∋↙∋∃ � ∈′↙∃∋ ↙▽∋ ′↙′∈ ′↙′∀ △△↙∀̸ � }∫ ∃∞↙∀∀ △↙∃∃ ′↙∞∀ ∈↙∃∋ � ′↙′∈ � §⊣\⟩⇕ ∉↙△′ ∈∃↙∃ ̸′↙′ ̸△↙∋ ̸′↙′∃ � � ∋↙∞∋ � §⊘} △↙∃▽ ∞▽↙′▽ ′↙∞▽ ∈∀↙▽∀ ∃↙∀△ � ′↙∞△ △∞↙∋′ � §‖⌉†⌋⊣√∫ ↙̸△ ∞∀↙△▽ △∋↙∞▽ ∋↙′ ′↙′∞ ′↙′ ̸∈∀↙∞▽ � §⇕}∇ ∈∈↙∃▽ ∞∈↙∞∋ ′↙′△ ∈∋↙∈△ � ∞↙′▽ � ∈△↙′̸ � §√⊣⟩\⊔ ∞△↙∞∞ ∞∞↙′∞ � ∈▽↙△∋ ′↙ � ′↙′∈ △∀↙̸ � §√⟩↕≀⊔ ∀̸↙△̸ ∈△↙∈△ ′↙′∋ ↙′∃ � � §√≀≀↕ ▽∋↙∞ ′↙∈ ̸△△↙∃∞ ∞↙▽̸ � � §⊔⌉§ △▽↙′∈ ∈∋↙∀ ̸� ∈∋↙′∃ ∈↙∃▽ � ′↙′∋ ▽↙′▽ � §⊑ △↙′ ∈▽↙△ ̸′↙′∞ ′↙△ ̸� A⊑} △∞↙∈ ̸∞↙̸∈ △↙△∞ ∞↙▽ ∈↙′ ′↙′′ ∞↙△∈ ′↙′∋ ∞↙̸∋∋ ′↙′′ T⊣⌊↕⌉ △¬ P⌉∇⌋⌉\⊔⊣}⌉ ≀{ ⟩\∫⊔∇⊓⌋⊔⟩≀\∫ ⌉§⌉⌋⊓⊔⌉⌈ ⟩\ ⊔⟨⌉ ⇕⊣⟩\ √∇≀}∇⊣⇕ ⊣\⌈ ⌉⊣⌋⟨ ↕⟩⌊∇⊣∇† {≀∇ ⊔⟨⌉ C √∇≀}∇⊣⇕∫ ⊔⟨⊣⊔ ⊓∫⌉ ⊔⟨⌉ X∞∞ ↕⟩⌊∇⊣∇⟩⌉∫↙

}∇≀⊓√∫↙ T⟨⌉ ⊘∇∫⊔ }∇≀⊓√ ⌈⟩⌈ \≀⊔ ⊓∫⌉ ⊔⟨⌉ X∞∞ ⊒⟩\⌈≀⊒ ↕⟩⌊∇⊣∇⟩⌉∫⇔ ⊒⟨⟩↕⌉ ⊔⟨⌉ ∫⌉⌋≀\⌈ }∇≀⊓√ ⌈⟩⌈↙ P∇≀}∇⊣⇕∫ ⊔⟨⊣⊔ ⊣∇⌉ √⊣∇⊔ ≀{ ⊔⟨⌉ SPEC∃∈ ⌊⌉\⌋⟨⇕⊣∇‖ ∫⊓⟩⊔⌉ ⊣∇⌉ ⟩\⌈⟩⌋⊣⊔⌉⌈ ⌊† ⌋⟨⌉⌋‖ ⇕⊣∇‖∫↙ T⟨⌉∫⌉ ⊔⊣⌊↕⌉∫ ∫⟨≀⊒ ⊔⟨⌉ √⌉∇⌋⌉\⊔⊣}⌉ ≀{ ⟩\∫⊔∇⊓⌋⊔⟩≀\∫ ⌉§⌉⌋⊓⊔⌉⌈ ⌊† ⌉⊣⌋⟨ √∇≀}∇⊣⇕ ⟩\ ⌉⊣⌋⟨ ↕⟩⌊∇⊣∇†↙ T⟨⌉ ⊖⇕⊣⟩\⪰ ↕⟩⌊∇⊣∇† ⟩\⌈⟩⌋⊣⊔⌉∫ ⊔⟨⌉ ⇕⊣⟩\ ⇕≀⌈⊓↕⌉ ≀{ ⊔⟨⌉ √∇≀}∇⊣⇕↙ T⟨⌉ ⌈⊣∫⟨⌉⌈ ⌉\⊔∇⟩⌉∫ ⇐�⇒ ⟩\ ⊔⟨⌉ ⊔⊣⌊↕⌉∫ ⇕⌉⊣\ ⊔⟨⊣⊔ ⊔⟨⌉ ↕⟩⌊∇⊣∇† ⊒⊣∫ ↕⟩\‖⌉⌈ ⊒⟩⊔⟨ ⊔⟨⌉ ⊣√√↕⟩⌋⊣⊔⟩≀\⇔ ⌊⊓⊔ ↕⌉∫∫ ⊔⟨⊣\ ′↙′∞ √⌉∇⌋⌉\⊔ ≀{ ⊔⟨⌉ √∇≀}∇⊣⇕≃∫ ⟩\∫⊔∇⊓⌋⊔⟩≀\∫ ⊒⌉∇⌉ ⌉§⌉⌋⊓⊔⌉⌈ ⟩\ ⊔⟨⊣⊔ ↕⟩⌊∇⊣∇†↙ A\ ⌉⇕√⊔† ⊑⊣↕⊓⌉ {≀∇ ⊣ }⟩⊑⌉\ ↕⟩⌊∇⊣∇† ⊣\⌈ √∇≀}∇⊣⇕ ⟩\⌈⟩⌋⊣⊔⌉∫ ⊔⟨⊣⊔ ⊔⟨⌉ √∇≀}∇⊣⇕ ⊒⊣∫ \≀⊔ ↕⟩\‖⌉⌈ ⊒⟩⊔⟨ ⊔⟨⊣⊔ ↕⟩⌊∇⊣∇†↙ F≀∇ ⌉§⊣⇕√↕⌉⇔ ⊔⟨⌉ APS √∇≀}∇⊣⇕ ∫⟨≀⊒\ ⟩\ T⊣⌊↕⌉ ∈ ⌉§⌉⌋⊓⊔⌉∫ ∃∈↙∞↗ ≀{ ⟩⊔∫ ⟩\∫⊔∇⊓⌋⊔⟩≀\∫ ⟩\ ⊔⟨⌉ ⇕⊣⟩\ √∇≀}∇⊣⇕⇔ ⊣\⌈ ⊣ ∫⇕⊣↕↕ {∇⊣⌋⊔⟩≀\ ≀{ ⟩⊔∫ ⟩\∫⊔∇⊓⌋⊔⟩≀\∫ ⟩\ ↕⟩⌊⌋⇔ ↕⟩⌊⇕⇔ ↕⟩⌊U{≀∇⇔ ↕⟩⌊{≀∇ ⊣\⌈ ↕⟩⌊F⊓⊔⟩↕↙ A↕⊔⟨≀⊓}⟨ ⟩⊔ ⟩∫ ↕⟩\‖⌉⌈ ⊒⟩⊔⟨ ↕⟩⌊≀⊔∫⇔ ⟩⊔ ∫√⌉\⌈∫ ⊑⌉∇† ↕⟩⊔⊔↕⌉ ⊔⟩⇕⌉ ⟩\ ⊔⟨⊣⊔ ↕⟩⌊∇⊣∇†↙ B† ⌋≀⇕√⊣∇⟩∫≀\⇔ ⊔⟨⌉ ⌊↕⊣\‖ ⌉\⊔∇⟩⌉∫ {≀∇ ⊔⟨⌉ ⊣↕⊑⟩\\ √∇≀}∇⊣⇕ ⟩\ T⊣⌊↕⌉ ∋ ∫⟨≀⊒ ⟩⊔ ⟩∫ \≀⊔ ↕⟩\‖⌉⌈ ⊒⟩⊔⟨ ↕⟩⌊≀⊔∫ ≀∇ ↕⟩⌊⌋⊓∇∫⌉∫↙ T⟨⌉∫⌉ ∇⌉∫⊓↕⊔∫ ∫⟨≀⊒ ⊔⟨⊣⊔ {≀∇ ⊔⟨⌉ FORTRAN √∇≀}∇⊣⇕∫ ∀△↗ ≀{ ⊔⟨⌉ √∇≀}∇⊣⇕≃∫ ⌉§⌉⌋⊓⊔⟩≀\ ⊔⊣‖⌉∫ √↕⊣⌋⌉ ⟩\ ⊔⟨⌉ ⇕⊣⟩\ √∇≀}∇⊣⇕ ⇕≀⌈⊓↕⌉ ⊒⟨⟩↕⌉ ∞∋↗ ≀{ ⌉§⌉⌋⊓⊔⟩≀\ ⊔⊣‖⌉∫ √↕⊣⌋⌉ ⟩\ ↕⟩⌊⇕⇔ ⊒⟩⊔⟨ ⊔⟨⌉ ∇⌉⇕⊣⟩\⟩\} ∋↗ ≀{ ⟩\∫⊔∇⊓⌋⊔⟩≀\∫ ⌊⌉⟩\} ⌉§⌉⌋⊓⊔⌉⌈ ⟩\ ↕⟩⌊U{≀∇⇔ ↕⟩⌊{≀∇⇔ ⊣\⌈ ↕⟩⌊F⊓⊔⟩↕ ≀\ ⊣⊑⌉∇⊣}⌉↙ T⟨⌉∫⌉ ↕⟩⌊∇⊣∇⟩⌉∫ ⌋≀\⊔⊣⟩\ ∇≀⊓⊔⟩\⌉∫ {≀∇ ⊔⟨⌉ FORTRAN ⌋≀⇕√⟩↕⌉∇⇔ ∫⊓⌋⟨ ⊣∫ {≀∇⇕⊣⊔⊔⌉⌈ I∝O ⊣\⌈ ⊔⟨⌉ ⟩⇕√↕⌉⇕⌉\⊔⊣⊔⟩≀\ {≀∇ ⟩\⊔∇⟩\∫⟩⌋ {⊓\⌋⊔⟩≀\∫↙ T⟨⌉ ↕⟩⌊≀⊔∫ ↕⟩⌊∇⊣∇† ⌋≀\⊔⊣⟩\∫ ∇⊓\⊔⟩⇕⌉ ∫⊓√√≀∇⊔ {≀∇ ⊔⟨⌉ DEC GEM ⌋≀⇕√⟩↕⌉∇⇔ ∫⊓⌋⟨ ⊣∫ ⊘⌉↕⌈ ⌉§⊔∇⊣⌋⊔⟩≀\ ⊣\⌈ ⌉§⊔⌉\⌈⌉⌈ √∇⌉⌋⟩∫⟩≀\ {⊓\⌋⊔⟩≀\∫↙ F≀∇ ⊔⟨⌉ C √∇≀}∇⊣⇕∫ ∃′↗ ≀{ ⊔⟨⌉ √∇≀}∇⊣⇕≃∫ ⌉§⌉⌋⊓⊔⟩≀\ ⟩∫ ⟩\ ⊔⟨⌉ ⇕⊣⟩\ ⇕≀⌈⊓↕⌉⇔ ⊒⟨⟩↕⌉ ⇕≀∫⊔ ≀{ ⊔⟨⌉ ∇⌉⇕⊣⟩\⟩\} ⟩\∫⊔∇⊓⌋⊔⟩≀\∫ ⌉§⌉⌋⊓⊔⌉⌈ ⊣∇⌉ ⟩\ ↕⟩⌊⌋↙ T⟨⌉ ↕⟩⌊⌋⊓∇∫⌉∫ ↕⟩⌊∇⊣∇† ⟩⇕√↕⌉⇕⌉\⊔∫ ⊣ ∫⌋∇⌉⌉\ ⟩\⊔⌉∇{⊣⌋⌉ {≀∇ ⊔⌉∇⇕⟩\⊣↕∫⇔ ⊣\⌈ ⟩∫ ≀\↕† ⊓∫⌉⌈ ⌊† ⊔⟨⌉ ∫⌋ ∫√∇⌉⊣⌈∫⟨⌉⌉⊔ √∇≀}∇⊣⇕↙ F≀∇ ⊔⟨⌉ X∞∞ C √∇≀}∇⊣⇕∫⇔ ≀\↕† △∞↗ ≀{ ⊔⟨⌉ ⟩\∫⊔∇⊓⌋⊔⟩≀\∫ ⊣∇⌉ ⌉§⌉⌋⊓⊔⌉⌈ ⟩\ ⊔⟨⌉ ⇕⊣⟩\ ⇕≀⌈⊓↕⌉⇔ ⊒⟨⟩↕⌉ ∞↗ ⌉§⌉⌋⊓⊔⌉ ⟩\ ↕⟩⌊⌋⇔ ∞∀↗ ⟩\ ↕⟩⌊X∞∞⇔ ∞↗̸ ⟩\ ↕⟩⌊X⊔⇔ ⊣\⌈ ∈↗ ⟩\ ↕⟩⌊X⊣⊒↙ T⟨⌉ ↕⟩⌊X∞∞ ↕⟩⌊∇⊣∇† ⟩⇕√↕⌉⇕⌉\⊔∫ ⊔⟨⌉ ⌊⊣∫⟩⌋ √∇≀⊔≀⌋≀↕ ↕⊣†⌉∇ {≀∇ ⊔⟨⌉ X∞∞ ⊒⟩\⌈≀⊒ ∫†∫⊔⌉⇕↙ T⟨⌉ ↕⟩⌊X⊔ ↕⟩⌊∇⊣∇† ⟩⇕√↕⌉⇕⌉\⊔∫ ⊔⟨⌉ ⌊⊣∫⟩⌋ ⊔≀≀↕‖⟩⊔ ⟩\{∇⊣∫⊔∇⊓⌋⊔⊓∇⌉ ⊣\⌈ ↕⟩⌊X⊣⊒ ⟩⇕√↕⌉⇕⌉\⊔∫ ⊣ ∫√⌉⌋⟩⊘⌋ ⌋≀↕↕⌉⌋⊔⟩≀\ ≀{ ⟩\⊔⌉∇{⊣⌋⌉ ⌋≀⇕√≀\⌉\⊔∫↙ O⊑⌉∇⊣↕↕⇔ T⊣⌊↕⌉∫ ∈⇔ ∋⇔ ⊣\⌈ △ ⟩\⌈⟩⌋⊣⊔⌉ ⊔⟨⊣⊔ ⊔⟨⌉ FORTRAN √∇≀}∇⊣⇕∫ ∫√⌉\⌈ ⇕≀∇⌉ ≀{ ⊔⟨⌉⟩∇ ⊔⟩⇕⌉ ⟩\ ↕⟩⌊∇⊣∇† ∇≀⊓⊔⟩\⌉∫ ⊔⟨⊣\ C √∇≀}∇⊣⇕∫ ⊔⟨⊣⊔ ⌈≀ \≀⊔ ⊓∫⌉ ⊔⟨⌉ X∞∞ ↕⟩⌊∇⊣∇⟩⌉∫⇔ ⊣\⌈ ⊔⟨⊣⊔ ⊔⟨⌉ X∞∞ √∇≀}∇⊣⇕∫ ⌉§⌉⌋⊓⊔⌉ ⟩\ ↕⟩⌊∇⊣∇⟩⌉∫ ⇕≀∇⌉ ⊔⟨⊣\ ⊔⟨⌉ ≀⊔⟨⌉∇ √∇≀}∇⊣⇕∫↙ T⟨⌉∫⌉ ⊔⊣⌊↕⌉∫ ⊣↕∫≀ ⟩\⌈⟩⌋⊣⊔⌉ ⊔⟨⊣⊔ ⊔⟨⌉ SPEC∃∈ C √∇≀}∇⊣⇕∫ ⊣∇⌉ √⊣∇⊔⟩⌋⊓↕⊣∇↕† ⊓\∇⌉√∇⌉∫⌉\⊔⊣⊔⟩⊑⌉ ⟩\ ⊔⟨⌉⟩∇ ⊓∫⌉ ≀{ ↕⟩⌊∇⊣∇† ∇≀⊓⊔⟩\⌉∫↙ T⟨⟩∫ ⟩∫ ⊓\⌈⌉∇∫⊔⊣\⌈⊣⌊↕⌉ ∫⟩\⌋⌉ ⊔⟨⌉ SPEC∃∈ ⌊⌉\⌋⟨⇕⊣∇‖ ∫⊓⟩⊔⌉ ⊒⊣∫ ⟩\⊔⌉\⌈⌉⌈ ⊔≀ ⌊⌉ ⟨⟩}⟨↕† √≀∇⊔⊣⌊↕⌉↙ A↕⊔⟨≀⊓}⟨ FORTRAN ⟩∫ ⊣ ⟨⟩}⟨↕† ∫⊔⊣\⌈⊣∇⌈⟩‡⌉⌈ ↕⊣\}⊓⊣}⌉⇔ ⊔⟨⌉ C ↕⊣\}⊓⊣}⌉ ⟩∫ ↕⌉∫∫ ∫⊔⊣\⌈⊣∇⌈⟩‡⌉⌈↙ T⟨⊓∫⇔ ⊖√≀∇⊔⊣⌊↕⌉⪰ C √∇≀}∇⊣⇕∫ ⇕⊣† ⇕⊣‖⌉ ↕⟩⊔⊔↕⌉ ⊓∫⌉ ≀{ ⊑⊣∇⟩≀⊓∫ ↕⟩⌊∇⊣∇⟩⌉∫↙ F∇≀⇕ ⊔⟨⌉∫⌉ ⊔⊣⌊↕⌉∫ ⊒⌉ ⌋⟨≀∫⌉ ⊔≀ ⌉§⊣⇕⟩\⌉ ↕⟩⌊⌋⇔ ↕⟩⌊X∞∞⇔ ↕⟩⌊X⊔⇔ ↕⟩⌊X⊣⊒⇔ ↕⟩⌊⇕⇔ ↕⟩⌊U{≀∇⇔ ↕⟩⌊{≀∇⇔ ↕⟩⌊F⊓⊔⟩↕⇔ ⊣\⌈ ↕⟩⌊X∞∞ ⟩\ ⊔⟨⟩∫ ∫⊔⊓⌈†↙ T⟨⌉ ∇⌉⇕⊣⟩\⟩\} ↕⟩⌊∇⊣∇⟩⌉∫ ⊒⌉∇⌉ \≀⊔ ⊓∫⌉⌈ ⟩\ ⌉\≀⊓}⟨ √∇≀}∇⊣⇕∫ ≀∇ ⊓∫⌉⌈ ⌉\≀⊓}⟨ ⟩\ ⊣\† ≀\⌉ ≀{ ⊔⟨⌉ √∇≀}∇⊣⇕∫ ⊔≀ √∇≀⊑⟩⌈⌉ ⇕⌉⊣\⟩\}{⊓↕ ⌈⊣⊔⊣↙

∋↙∈ C∇≀∫∫↖V⊣↕⟩⌈⊣⊔⟩≀\ S⊔⊓⌈† I\ }⊣⊔⟨⌉∇⟩\} ∫⊔⊣⊔⟩∫⊔⟩⌋∫ {≀∇ ⌉⊣⌋⟨ ↕⟩⌊∇⊣∇† ⊒⌉ ⌋⟨≀∫⌉ ⊔≀ ≀\↕† ⟩\⌋↕⊓⌈⌉ √∇≀}∇⊣⇕∫ ⟩\ ⊣ ↕⟩⌊∇⊣∇†≃∫ ∫⊔⊓⌈† ⟩{ ⊔⟨⌉ √∇≀}∇⊣⇕ ⌉§⌉⌋⊓⊔⌉⌈ ⇕≀∇⌉ ⊔⟨⊣\ ∞↗ ≀{ ⟩⊔∫ ⟩\∫⊔∇⊓⌋⊔⟩≀\∫ ≀∇ ⌋≀\⌈⟩⊔⟩≀\⊣↕ ⌊∇⊣\⌋⟨⌉∫ ⟩\ ⊔⟨⊣⊔ ↕⟩⌊∇⊣∇†↙ F≀∇ ⌉§⊣⇕√↕⌉⇔ ⊒⌉ ≀\↕† ⌋≀\∫⟩⌈⌉∇ }⟨≀∫⊔⊑⟩⌉⊒⇔ §{⟩}⇔ §‖⌉†⌋⊣√∫⇔ ⊣\⌈ §⊔⌉§ ⊒⟨⌉\ }⊣⊔⟨⌉∇⟩\} ⌈⊣⊔⊣ {≀∇ ↕⟩⌊X⊣⊒↙ I\ }⊣⊔⟨⌉∇⟩\} ⌊∇⊣\⌋⟨ √∇⌉⌈⟩⌋⊔⟩≀\ ∫⊔⊣⊔⟩∫⊔⟩⌋∫ ⊒⌉ ⌋≀\⌈⊓⌋⊔⌉⌈ ⊣ ⌋∇≀∫∫↖⊑⊣↕⟩⌈⊣⊔⟩≀\ ∫⊔⊓⌈†↙ W⟨⌉\ ⇕⌉⊣∫⊓∇⟩\} ⊔⟨⌉ √⌉∇{≀∇⇕⊣\⌋⌉ {≀∇ ⊣ √⊣∇⊔⟩⌋⊓↕⊣∇ ⊣√√↕⟩⌋⊣⊔⟩≀\ ⊣\⌈ ↕⟩⌊∇⊣∇†⇔ ⊒⌉ ⊓∫⌉⌈ ↕⟩⌊∇⊣∇† √∇≀⊘↕⌉ ⟩\{≀∇⇕⊣⊔⟩≀\ {∇≀⇕ ⊣↕↕ ≀⊔⟨⌉∇ √∇≀}∇⊣⇕∫ ⌉§⌋↕⊓⌈⟩\} ⊔⟨⌉ √∇≀}∇⊣⇕ ⌊⌉⟩\} ⇕⌉⊣∫⊓∇⌉⌈↙ W⌉ ⌋∇⌉⊣⊔⌉⌈ ⊣ ⊒⌉⟩}⟨⊔⌉⌈ ⇐W⌉⟩}⟨⊔⇒ ⊣\⌈ \≀∇⇕⊣↕⟩‡⌉⌈ ⇐N≀∇⇕⇒ ⊣⊑⌉∇⊣}⌉ ≀{ ⊔⟨⌉∫⌉ √∇≀⊘↕⌉∫↙ W⌉ ⌋⊣↕↕ ⊔⟨⌉∫⌉ √∇≀⊘↕⌉∫ ⊔⟨⌉ ⌋∇≀∫∫↖⊑⊣↕⟩⌈⊣⊔⟩≀\ √∇≀⊘↕⌉∫↙ I\ ⊔⟨⌉ ⊒⌉⟩}⟨⊔⌉⌈ ⊣⊑⌉∇⊣}⌉⇔ ⊔⟨⌉ √∇≀⊘↕⌉ ∫⊔⊣⊔⟩∫⊔⟩⌋∫ }⊣⊔⟨⌉∇⌉⌈ {≀∇ ⊣ }⟩⊑⌉\ √∇≀}∇⊣⇕ ⊣∇⌉ ⊒⌉⟩}⟨⊔⌉⌈ ⌊† ⊔⟨⌉ \⊓⇕⌊⌉∇ ≀{ ⊔⟩⇕⌉∫ ⊔⟨⌉ √∇≀}∇⊣⇕ ⌉§⌉⌋⊓⊔⌉⌈ ⊔⟨⊣⊔ ⌊∇⊣\⌋⟨ ≀∇ ⌊⊣∫⟩⌋ ⌊↕≀⌋‖↙ I\ ⊔⟨⌉ \≀∇⇕⊣↕⟩‡⌉⌈ ⊣⊑⌉∇⊣}⌉⇔ ⌉⊣⌋⟨ √∇≀}∇⊣⇕ ⊒⊣∫ }⟩⊑⌉\ ⌉∐⊓⊣↕ ⊒⌉⟩}⟨⊔ ⊒⟨⌉\ ⌋∇⌉⊣⊔⟩\} ⊔⟨⌉ ⌋∇≀∫∫↖⊑⊣↕⟩⌈⊣⊔⟩≀\ √∇≀⊘↕⌉↙ T⟨⌉∇⌉{≀∇⌉⇔ ⊒⟨⌉\ ⌋∇⌉⊣⊔⟩\} ⊔⟨⌉ \≀∇⇕⊣↕⟩‡⌉⌈ √∇≀⊘↕⌉⇔ ⊣↕↕ ⊔⟨⌉ √∇≀⊘↕⌉⌈ ⌊∇⊣\⌋⟨ {∇⌉∐⊓⌉\⌋⟩⌉∫ {≀∇ ⊣ }⟩⊑⌉\ √∇≀}∇⊣⇕ ⊣∇⌉ ⌈⟩⊑⟩⌈⌉⌈ ⌊† ⊔⟨⌉ ⊔≀⊔⊣↕ \⊓⇕⌊⌉∇ ≀{ ⌊∇⊣\⌋⟨⌉∫ ⌉§⌉⌋⊓⊔⌉⌈ ⟩\ ⊔⟨⊣⊔ √∇≀}∇⊣⇕≃∫ √∇≀⊘↕⌉ ⌊⌉{≀∇⌉ ⊔⟨⌉ {∇⌉∐⊓⌉\⌋⟩⌉∫ ⊣∇⌉ ⊣⌈⌈⌉⌈ ⟩\⊔≀ ⊔⟨⌉ ⌋∇≀∫∫↖⊑⊣↕⟩⌈⊣⊔⟩≀\ √∇≀⊘↕⌉↙ F≀∇ ⌉§⊣⇕√↕⌉⇔ ⊒⟨⌉\ ⌉§⊣⇕⟩\⟩\} ⊔⟨⌉ ⌊∇⊣\⌋⟨⟩\} ⌊⌉⟨⊣⊑⟩≀∇ {≀∇ §{⟩} ⟩\ ⊔⟨⌉ ↕⟩⌊X⊣⊒ ↕⟩⌊∇⊣∇†⇔ ⊒⌉ ⌋∇⌉⊣⊔⌉⌈ ⊣ ⌋∇≀∫∫↖⊑⊣↕⟩⌈⊣⊔⟩≀\ √∇≀⊘↕⌉ ⊓∫⟩\} ↕⟩⌊X⊣⊒ √∇≀⊘↕⌉∫ {∇≀⇕ }⟨≀∫⊔⊑⟩⌉⊒⇔ §‖⌉†⌋⊣√∫⇔ ⊣\⌈ §⊔⌉§↙ T⟨⟩∫ ⌋∇≀∫∫↖⊑⊣↕⟩⌈⊣⊔⟩≀\ √∇≀⊘↕⌉ ⊒⊣∫ ⊔⟨⌉\ ⊓∫⌉⌈ ⊔≀ √∇⌉⌈⟩⌋⊔ ⊔⟨⌉ ⌋≀\⌈⟩⊔⟩≀\⊣↕ ⌊∇⊣\⌋⟨⌉∫ ⊣\⌈ ≀⌊⊔⊣⟩\ ⊔⟨⌉ ⌊∇⊣\⌋⟨ ⌋≀⊑⌉∇⊣}⌉ {≀∇ §{⟩} ⇐⊔⟨⌉ √∇≀}∇⊣⇕ ⊔⟨⊣⊔ ⊒⊣∫ ⌉§⌋↕⊓⌈⌉⌈ {∇≀⇕ ⊔⟨⟩∫ √∇≀⌋⌉∫∫⇒↙ T⟨⟩∫ √∇≀⊑⟩⌈⌉∫ ⊣ {⊣⟩∇ ⌉⊑⊣↕⊓⊣⊔⟩≀\ ≀{ ⟨≀⊒ ⊒⌉↕↕ ⊔⟨⌉ √∇≀⊘↕⌉ {≀∇ ⊣ }⟩⊑⌉\ ↕⟩⌊∇⊣∇† ⊒⟩↕↕ √⌉∇{≀∇⇕ {≀∇ ⊣\† }⟩⊑⌉\ √∇≀}∇⊣⇕↙ W⌉ ⌋≀\⌋⌉\⊔∇⊣⊔⌉ ≀\ ⌋≀\⌈⟩⊔⟩≀\⊣↕ ⌊∇⊣\⌋⟨ √∇⌉⌈⟩⌋⊔⟩≀\ ⇕⟩∫∫ ∇⊣⊔⌉∫ ⌊⌉⌋⊣⊓∫⌉ ⊒⌉ {⌉⌉↕ ⊔⟨⌉† ⊣∇⌉ ⊔⟨⌉ ⌊⌉∫⊔ ⟩\⌈⟩⌋⊣⊔≀∇ {≀∇ ⟨≀⊒ ⊒⌉↕↕ ⊣ √∇≀⊘↕⌉ ⊒⟩↕↕ √∇⌉⌈⟩⌋⊔ ⊔⟨⌉ ⌊⌉⟨⊣⊑⟩≀∇ ≀{ ⊣ }⟩⊑⌉\ √∇≀}∇⊣⇕↙

△ L⟩⌊∇⊣∇† R⌉∫⊓↕⊔∫ W⌉ ⌉§⊣⇕⟩\⌉⌈ ⊔⟨⌉ ⌈⟩{{⌉∇⌉\⌋⌉∫ ⟩\ √∇≀⊘↕⌉ ⌊∇⊣\⌋⟨ √∇⌉⌈⟩⌋⊔⟩≀\ ⊣⌋⌋⊓∇⊣⌋† ⊣\⌈ ⊔⟨⌉ ⌋≀⊑⌉∇⊣}⌉ ≀{ √∇≀⌋⌉⌈⊓∇⌉∫⇔ ⌊⊣∫⟩⌋ ⌊↕≀⌋‖∫⇔ ⌋≀\⌈⟩⊔⟩≀\⊣↕ ⌊∇⊣\⌋⟨⌉∫⇔ ⊣\⌈ ⌋≀\⌈⟩⊔⟩≀\⊣↕ ⌊∇⊣\⌋⟨ ⌉⌈}⌉∫ ⊔≀ ⌈⌉⊔⌉∇⇕⟩\⌉ ⟨≀⊒ ⌋↕≀∫⌉↕† ⊣ √∇≀⊘↕⌉ }⊣⊔⟨⌉∇⌉⌈ {∇≀⇕ ≀\⌉ }∇≀⊓√ ≀{ ⊣√√↕⟩⌋⊣⊔⟩≀\∫ ⇕⊣⊔⌋⟨⌉∫ ⊔⟨⌉ ⌊⌉⟨⊣⊑⟩≀∇ ≀{ ⊣\≀⊔⟨⌉∇ ⊣√√↕⟩⌋⊣⊔⟩≀\↙ R⌉∫⊓↕⊔∫ ⊣\⌈ E§√↕⊣\⊣⊔⟩≀\ ≀{ D⊣⊔⊣ P∇⌉∫⌉\⊔⌉⌈ {≀∇ C L⟩⌊∇⊣∇†¬ W⌉ ⊒⟩↕↕ √∇⌉∫⌉\⊔ ⊔⟨⌉ ∫⊣⇕⌉ ∫⊔⊣⊔⟩∫⊔⟩⌋∫ {≀∇ ⌉⊣⌋⟨ ↕⟩⌊∇⊣∇†↙ T⊣⌊↕⌉ ▽ ∫⟨≀⊒∫ ⊔⟨⌉ ⌋≀\⌈⟩⊔⟩≀\⊣↕ ⌊∇⊣\⌋⟨ ∫⊔⊣⊔⟩∫⊔⟩⌋∫ {≀∇ ↕⟩⌊⌋↙ T⟨⌉ ⊘∇∫⊔ ⌋≀↕⊓⇕\ ∫⟨≀⊒∫ ⊔⟨⌉ ≀⊑⌉∇⊣↕↕ √⌉∇⌋⌉\⊔⊣}⌉ ≀{ ⌋≀\⌈⟩⊔⟩≀\⊣↕ ⌊∇⊣\⌋⟨⌉∫ ⊔⟨⊣⊔ ⌉⊣⌋⟨ √∇≀}∇⊣⇕ ⌉§⌉⌋⊓⊔⌉∫ ⟩\ ⊔⟨⟩∫ ↕⟩⌊∇⊣∇†↙ T⟨⌉ \⌉§⊔ ⊔⟨∇⌉⌉ ⌋≀↕⊓⇕\∫ ∫⟨≀⊒ ⊔⟨⌉ ⌋≀⊑⌉∇⊣}⌉ ⊣⌋⟨⟩⌉⊑⌉⌈ ⌊† ⊔⟨⌉ ⌋∇≀∫∫↖⊑⊣↕⟩⌈⊣⊔⟩≀\ √∇≀⊘↕⌉↙ T⟨⌉ ⌋≀↕⊓⇕\ ↕⊣⌊⌉↕⌉⌈ ⊖S⊔⊣⊔⟩⌋↖A↕↕⪰ ∇⌉√∇⌉∫⌉\⊔∫ ⊔⟨⌉ √⌉∇⌋⌉\⊔ ≀{ ∫⊔⊣⊔⟩⌋ ⌋≀\⌈⟩⊔⟩≀\⊣↕ ⌊∇⊣\⌋⟨ ∫⟩⊔⌉∫ ⟩\ ↕⟩⌊⌋ ⌉⊣⌋⟨ √∇≀}∇⊣⇕ ⌉§⌉⌋⊓⊔⌉∫⇔ ⊖S⊔⊣⊔⟩⌋↖C∇≀∫∫⪰ ∫⟨≀⊒∫ ⊔⟨⌉ √⌉∇⌋⌉\⊔⊣}⌉ ≀{ ∫⊔⊣⊔⟩⌋ ⌋≀\⌈⟩⊔⟩≀\⊣↕ ⌊∇⊣\⌋⟨ ∫⟩⊔⌉∫ ⌉§⌉⌋⊓⊔⌉⌈ {≀∇ ⊣ √∇≀}∇⊣⇕ ⊔⟨⊣⊔ ⊒⌉∇⌉ ⊣↕∫≀ ⌉§⌉⌋⊓⊔⌉⌈ ⟩\ ⊔⟨⌉ ⌋∇≀∫∫↖⊑⊣↕⟩⌈⊣⊔⟩≀\ √∇≀⊘↕⌉⇔ ⊣\⌈ ⊖D†\⊣⇕⟩⌋⪰ ∇⌉√∇⌉∫⌉\⊔∫ ⊔⟨⌉ √⌉∇⌋⌉\⊔⊣}⌉ ≀{ ⌈†\⊣⇕⟩⌋ ⌋≀\⌈⟩⊔⟩≀\⊣↕ ⌊∇⊣\⌋⟨⌉∫ ⌉§⌉⌋⊓⊔⌉⌈ ⟩\ ↕⟩⌊⌋ ⊔⟨⊣⊔ ⊒⌉∇⌉ ⊣↕∫≀ ⌉§⌉⌋⊓⊔⌉⌈ ⟩\ ⊔⟨⌉ ⌋∇≀∫∫↖⊑⊣↕⟩⌈⊣⊔⟩≀\ √∇≀⊘↕⌉↙ S⊔⊣⊔⟩⌋↖C∇≀∫∫ ⊣\⌈ D†\⊣⇕⟩⌋ ∫⟨≀⊒ ⊔⟨⌉ ⊣⊑⌉∇⊣}⌉ ⌋≀⊑⌉∇⊣}⌉ ≀{ ⊔⟨⌉ ⌋∇≀∫∫↖⊑⊣↕⟩⌈⊣⊔⟩≀\ √∇≀⊘↕⌉ ⊓∫⌉⌈ ⊔≀ √∇⌉⌈⟩⌋⊔ ⊔⟨⌉ ⌊∇⊣\⌋⟨⌉∫ {≀∇ ⌉⊣⌋⟨ √∇≀}∇⊣⇕↙ O\↕† ⊔⟨⌉ √∇≀}∇⊣⇕∫ ⊔⟨⊣⊔ ⊣∇⌉ ↕⟩∫⊔⌉⌈ ⟩\ ∀

↗ ≀{ ↗ C≀\⌈⟩⊔⟩≀\⊣↕ B∇⊣\⌋⟨ C≀⊑⌉∇⊣}⌉ ↗ M⟩∫√∇⌉⌈⟩⌋⊔⌉⌈ B∇⊣\⌋⟨⌉∫ P∇≀}∇⊣⇕∫ CB∇∫ S⊔⊣⊔⟩⌋ A↕↕ S⊔⊣⊔⟩⌋ C∇≀∫∫ D†\⊣⇕⟩⌋ BTFNT B↘L W⌉⟩}⟨⊔ N≀∇⇕ P⌉∇{⌉⌋⊔ ⊣↕⊑⟩\\ △ △ ∃∀ ∃△ △△ ∋∀ ∞ ̸∞∈ ▽ ⌈⟩⊔∇≀{{ ∈ ∞′′ ∞′′ ▽ ∀ ∈′ ∞∃ ∈ ⌉⊣∇ ∞ ̸△ ∃▽ ∃′ △ △∞ ∞ ∞∃ ∞′ ⌉∐\⊔≀⊔⊔ ▽ ∈ ∃∃ ∞′′ △∀ ▽△ ∞△ ∈△ △ ⌉∫√∇⌉∫∫≀ ▽ △ ∃∀ ∞′′ ∈▽ ∋∃ ∞△ ∞△ ∞∞ √⌉∇↕ ∈∃ ∋ ∞′′ ∞′′ △△ △ ∋∈ ∋′ ∞▽ ∫⌋ ∞′ △ ∃∈ ∋ ▽∞ △∈ ∀ ∃ △ ⊑≀∇⊔⌉§ ̸▽ ∃ ̸∞′′ ∈▽ ∈ ∞△ ∈′ ∞∞ ⌋⌊‡≀\⌉ ∈′ ̸∃∀ ∞′′ ∋∈ △ ∈∈ ∈∞ ∞∀ }⟨≀∫⊔⊑⟩⌉⊒ ∈∀ ∀ ∃∃ ∞′′ ∋ ∈ ̸∞∞ ∞△ ∀ }∫ ∃∃ ∞′′ ∋ ∋▽ ∈▽ ∞∀ ∞∋ §⊣\⟩⇕ ∋▽ ∞′′ ∞′′ ∞′ ∞△ ∞∋ ∞∋ §⊘} ∞∀ ∀ ∞′′ ∞′′ ∈ ̸∈∀ ∞∀ ∞ ̸∞∞ §‖⌉†⌋⊣√∫ ∞∃ ∀ ∃∃ ∞′′ ∋∋ ∋∞ ∞ ∞ ∞∋ §⇕}∇ ∞ ̸∞′ ∃ ̸∞′′ ∈∃ ∋∈ ∞ ∞ ∞∋ §√⊣⟩\⊔ ∞∋ ̸∞′′ ∞′′ ∋∋ △ ∞∋ ∞△ ∞′ §√⟩↕≀⊔ ∋ ̸∞′ ∃∋ △∀ ∈ ̸∋▽ ∞ ̸∞△ ∞′ §⊔⌉§ ∈▽ ∃ ∞′′ ∞′′ △ ∈▽ ∞∈ ∞∞ ∈ §⊑ ∋ ∃∃ ∞′′ ∈′ ∈′ ∞∃ ∞∃ ′ L⟩⌊⌋ A⊑} ∞∀ ̸∃∀ ∃▽ ∋∋ ∋△ ∞ ∞ ∃ T⊣⌊↕⌉ ▽¬ ↕⟩⌊⌋ ⌋≀\⌈⟩⊔⟩≀\⊣↕ ⌊∇⊣\⌋⟨ ∫⊔⊣⊔⟩∫⊔⟩⌋∫↙ ↗ ≀{ CB∇∫ ∇⌉√∇⌉∫⌉\⊔∫ ⊔⟨⌉ √⌉∇⌋⌉\⊔ ≀{ ⌋≀\⌈⟩⊔⟩≀\⊣↕ ⌊∇⊣\⌋⟨⌉∫ ⌉§⌉⌋⊓⊔⌉⌈ ⟩\ ⊔⟨⌉ ↕⟩⌊∇⊣∇† {≀∇ ⌉⊣⌋⟨ √∇≀}∇⊣⇕↙ T⟨⌉ ⌋≀↕⊓⇕\ ↕⊣⌊⌉↕⌉⌈ S⊔⊣⊔⟩⌋↖A↕↕ ∇⌉√∇⌉∫⌉\⊔∫ ⊔⟨⌉ √⌉∇⌋⌉\⊔ ≀{ ∫⊔⊣⊔⟩⌋ ⌋≀\⌈⟩⊔⟩≀\⊣↕ ⌊∇⊣\⌋⟨ ∫⟩⊔⌉∫ ⊣ √∇≀}∇⊣⇕ ⌉§⌉⌋⊓⊔⌉∫ ⟩\ ⊔⟨⌉ ↕⟩⌊∇⊣∇†↙ S⊔⊣⊔⟩⌋↖C∇≀∫∫ ∫⟨≀⊒∫ ⊔⟨⌉ √⌉∇⌋⌉\⊔⊣}⌉ ≀{ ⌋≀\⌈⟩⊔⟩≀\⊣↕ ⌊∇⊣\⌋⟨ ∫⟩⊔⌉∫ ⌉§⌉⌋⊓⊔⌉⌈ ⊔⟨⊣⊔ ⊒⌉∇⌉ ⊣↕∫≀ ⌉§⌉⌋⊓⊔⌉⌈ ⟩\ ⊔⟨⌉ ⌋∇≀∫∫↖⊑⊣↕⟩⌈⊣⊔⟩≀\ √∇≀⊘↕⌉⇔ ⊣\⌈ D†\⊣⇕⟩⌋ ∇⌉√∇⌉∫⌉\⊔∫ ⊔⟨⌉ √⌉∇⌋⌉\⊔⊣}⌉ ≀{ ⌈†\⊣⇕⟩⌋ ⌋≀\⌈⟩⊔⟩≀\⊣↕ ⌊∇⊣\⌋⟨⌉∫ ⌉§⌉⌋⊓⊔⌉⌈ ⟩\ ⊔⟨⌉ ↕⟩⌊∇⊣∇† ⊔⟨⊣⊔ ⊒⌉∇⌉ ⊣↕∫≀ ⌉§⌉⌋⊓⊔⌉⌈ ⟩\ ⊔⟨⌉ ⌋∇≀∫∫↖ ⊑⊣↕⟩⌈⊣⊔⟩≀\ √∇≀⊘↕⌉↙ T⟨⌉ ⇕⟩∫√∇⌉⌈⟩⌋⊔ ∇⊣⊔⌉∫ ∫⟨≀⊒\ ⊣∇⌉ ≀\↕† {≀∇ ⊔⟨⌉ ⌋≀\⌈⟩⊔⟩≀\⊣↕ ⌊∇⊣\⌋⟨⌉∫ ⊔⟨⊣⊔ ⊒⌉∇⌉ ⊣↕∫≀ ⌉§⌉⌋⊓⊔⌉⌈ ⟩\ ⊔⟨⌉ ⌋∇≀∫∫↖⊑⊣↕⟩⌈⊣⊔⟩≀\ √∇≀⊘↕⌉↙ T⟨⌉ ⌋≀↕⊓⇕\ ↕⊣⌊⌉↕⌉⌈ BTFNT ∇⌉√∇⌉∫⌉\⊔∫ ⊔⟨⌉ ⌋≀\⌈⟩⊔⟩≀\⊣↕ ⌊∇⊣\⌋⟨ ⇕⟩∫∫ ∇⊣⊔⌉∫ ⊓∫⟩\} ⊔⟨⌉ ⊖⌊⊣⌋‖⊒⊣∇⌈∫↖⊔⊣‖⌉\⇔ {≀∇⊒⊣∇⌈∫↖\≀⊔↖⊔⊣‖⌉\⪰ ∫⊔⊣⊔⟩⌋ ⌊∇⊣\⌋⟨ √∇⌉⌈⟩⌋⊔⟩≀\ ⊔⌉⌋⟨\⟩∐⊓⌉↙ B↘L ∫⟨≀⊒∫ ⊔⟨⌉ ⇕⟩∫∫ ∇⊣⊔⌉∫ ⊓∫⟩\} ⊔⟨⌉ B⊣↕↕ ⊣\⌈ L⊣∇⊓∫ ⟨⌉⊓∇⟩∫⊔⟩⌋∫↙ T⟨⌉ W⌉⟩}⟨⊔ ⌋≀↕⊓⇕\ ∇⌉√∇⌉∫⌉\⊔∫ ⊔⟨⌉ ∫⊔⊣⊔⟩⌋ √∇≀⊘↕⌉↖⌊⊣∫⌉⌈ ⇕⟩∫∫ ∇⊣⊔⌉∫ ⊓∫⟩\} ⊔⟨⌉ ⊒⌉⟩}⟨⊔⌉⌈ ⌋∇≀∫∫↖⊑⊣↕⟩⌈⊣⊔⟩≀\ √∇≀⊘↕⌉ ⊣\⌈ N≀∇⇕ ∇⌉√∇⌉∫⌉\⊔∫ ⊔⟨⌉ ⇕⟩∫∫ ∇⊣⊔⌉∫ ⊓∫⟩\} ⊔⟨⌉ \≀∇⇕⊣↕⟩‡⌉⌈ ⌋∇≀∫∫↖ ⊑⊣↕⟩⌈⊣⊔⟩≀\ √∇≀⊘↕⌉↙ T⟨⌉ P⌉∇{⌉⌋⊔ ⌋≀↕⊓⇕\ ⟩∫ ⊔⟨⌉ ⇕⟩∫∫ ∇⊣⊔⌉∫ ⊣⌋⟨⟩⌉⊑⌉⌈ ⌊† ⊓∫⟩\} ⊔⟨⌉ √∇≀⊘↕⌉ ≀{ ⊣ √∇≀}∇⊣⇕ ⊔≀ √∇⌉⌈⟩⌋⊔ ⊔⟨⌉ ∫⊣⇕⌉ √∇≀}∇⊣⇕↙

∃

H⌉⊓∇⟩∫⊔⟩⌋ H⌉⊓∇⟩∫⊔⟩⌋ N⊣⇕⌉ D⌉∫⌋∇⟩√⊔⟩≀\ L≀≀√ B∇⊣\⌋⟨ P∇⌉⌈⟩⌋⊔ ⊔⟨⊣⊔ ⊔⟨⌉ ⌉⌈}⌉ ⌊⊣⌋‖ ⊔≀ ⊔⟨⌉ ↕≀≀√≃∫ ⟨⌉⊣⌈ ⟩∫ ⊔⊣‖⌉\ ⊣\⌈ ⊔⟨⌉ ⌉⌈}⌉ ⌉§⟩⊔⟩\} ⊔⟨⌉ ↕≀≀√ ⟩∫ \≀⊔ ⊔⊣‖⌉\↙ L≀≀√ E§⟩⊔ I{ ⊣ ⌋≀⇕√⊣∇⟩∫≀\ ⟩∫ ⟩\∫⟩⌈⌉ ⊣ ↕≀≀√ ⊣\⌈ \≀ ∫⊓⌋⌋⌉∫∫≀∇ ⟩∫ ⊣ ↕≀≀√ ⟨⌉⊣⌈⇔ √∇⌉⌈⟩⌋⊔ ⊔⟨⌉ ⌉⌈}⌉ ⌉§⟩⊔⟩\} ⊔⟨⌉ ↕≀≀√ ⊣∫ \≀⊔ ⊔⊣‖⌉\↙ P≀⟩\⊔⌉∇ I{ ⊣ ⌊∇⊣\⌋⟨ ⌋≀⇕√⊣∇⌉∫ ⊣ √≀⟩\⊔⌉∇ ⊣}⊣⟩\∫⊔ \⊓↕↕ ≀∇ ⌋≀⇕√⊣∇⌉∫ ⊔⊒≀ √≀⟩\⊔⌉∇∫⇔ √∇⌉⌈⟩⌋⊔ ⊔⟨⌉ ⌊∇⊣\⌋⟨ ≀\ {⊣↕∫⌉ ⌋≀\⌈⟩⊔⟩≀\ ⊣∫ ⊔⊣‖⌉\↙ C⊣↕↕ P∇⌉⌈⟩⌋⊔ ⊔⟨⌉ ∫⊓⌋⌋⌉∫∫≀∇ ⊔⟨⊣⊔ ⌋≀\⊔⊣⟩\∫ ⊣ ⌋⊣↕↕ ⊣\⌈ ⌈≀⌉∫ \≀⊔ √≀∫⊔↖⌈≀⇕⟩\⊣⊔⌉ ⊔⟨⌉ ⌊∇⊣\⌋⟨ ⊣∫ ⊔⊣‖⌉\↙ O√⌋≀⌈⌉ I{ ⊣ ⌊∇⊣\⌋⟨ ⌋⟨⌉⌋‖∫ ⊣\ ⟩\⊔⌉}⌉∇ {≀∇ ↕⌉∫∫ ⊔⟨⊣\ ‡⌉∇≀⇔ ↕⌉∫∫ ⊔⟨⊣\ ≀∇ ⌉∐⊓⊣↕ ⊔≀ ‡⌉∇≀⇔ ≀∇ ⌉∐⊓⊣↕ ⊔≀ ⊣ ⌋≀\∫⊔⊣\⊔⇔ √∇⌉⌈⟩⌋⊔ ⊔⟨⌉ ⌊∇⊣\⌋⟨ ≀\ {⊣↕∫⌉ ⌋≀\⌈⟩⊔⟩≀\↙ R⌉⊔⊓∇\ P∇⌉⌈⟩⌋⊔ ⊔⟨⌉ ∫⊓⌋⌋⌉∫∫≀∇ ⊔⟨⊣⊔ ⌋≀\⊔⊣⟩\∫ ⊣ ∇⌉⊔⊓∇\ ⊣∫ \≀⊔ ⊔⊣‖⌉\↙ S⊔≀∇⌉ P∇⌉⌈⟩⌋⊔ ⊔⟨⌉ ∫⊓⌋⌋⌉∫∫≀∇ ⊔⟨⊣⊔ ⌋≀\⊔⊣⟩\∫ ⊣ ∫⊔≀∇⌉ ⟩\∫⊔∇⊓⌋⊔⟩≀\ ⊣\⌈ ⌈≀⌉∫ \≀⊔ √≀∫⊔↖⌈≀⇕⟩\⊣⊔⌉ ⊔⟨⌉ ⌊∇⊣\⌋⟨ ⊣∫ \≀⊔ ⊔⊣‖⌉\↙ L≀≀√ H⌉⊣⌈⌉∇ P∇⌉⌈⟩⌋⊔ ⊔⟨⌉ ∫⊓⌋⌋⌉∫∫≀∇ ⊔⟨⊣⊔ ⌈≀⌉∫ \≀⊔ √≀∫⊔↖⌈≀⇕⟩\⊣⊔⌉ ⊣\⌈ ⟩∫ ⊣ ↕≀≀√ ⟨⌉⊣⌈⌉∇ ≀∇ ⊣ ↕≀≀√ √∇⌉↖⟨⌉⊣⌈⌉∇ ⊣∫ ⊔⊣‖⌉\↙ G⊓⊣∇⌈ I{ ⊣ ∇⌉}⟩∫⊔⌉∇ ⟩∫ ⊣\ ≀√⌉∇⊣\⌈ ≀{ ⊔⟨⌉ ⌊∇⊣\⌋⟨ ⌋≀⇕√⊣∇⟩∫≀\⇔ ⊔⟨⌉ ∇⌉}⟩∫⊔⌉∇ ⟩∫ ⊓∫⌉⌈ ⌊⌉{≀∇⌉ ⌊⌉⟩\} ⌈⌉⊘\⌉⌈ ⟩\ ⊣ ∫⊓⌋⌋⌉∫∫≀∇ ⌊↕≀⌋‖⇔ ⊣\⌈ ⊔⟨⌉ ∫⊓⌋⌋⌉∫∫≀∇ ⌊↕≀⌋‖ ⌈≀⌉∫ \≀⊔ √≀∫⊔↖⌈≀⇕⟩\⊣⊔⌉ ⊔⟨⌉ ⌊∇⊣\⌋⟨⇔ √∇⌉⌈⟩⌋⊔ ⊔⟨⌉ ∫⊓⌋⌋⌉∫∫≀∇ ⌊↕≀⌋‖ ⊣∫ ⊔⊣‖⌉\↙ T⊣⌊↕⌉ ¬̸ S⊓⇕⇕⊣∇† ≀{ ⊔⟨⌉ B⊣↕↕∝L⊣∇⊓∫ H⌉⊓∇⟩∫⊔⟩⌋∫

T⊣⌊↕⌉ ▽ ⊣∇⌉ ⟩\⌋↕⊓⌈⌉⌈ ⟩\ ⊔⟨⌉ ⌋∇≀∫∫↖⊑⊣↕⟩⌈⊣⊔⟩≀\ √∇≀⊘↕⌉ {≀∇ ⊔⟨⌉ ↕⟩⌊⌋ ↕⟩⌊∇⊣∇† ∇⌉∫⊓↕⊔∫↙ A∫ ⇕⌉\⊔⟩≀\⌉⌈ ⟩\ ⊔⟨⌉ √∇⌉⊑⟩≀⊓∫ ∫⌉⌋⊔⟩≀\⇔ ≀\↕† √∇≀}∇⊣⇕∫ ⊔⟨⊣⊔ ⟨⊣⊑⌉ ⇕≀∇⌉ ⊔⟨⊣\ ∞↗ ≀{ ⊔⟨⌉⟩∇ ⟩\∫⊔∇⊓⌋⊔⟩≀\∫ ≀∇ ⌋≀\⌈⟩⊔⟩≀\⊣↕ ⌊∇⊣\⌋⟨⌉∫ ⌉§⌉⌋⊓⊔⌉⌈ ⟩\ ⊣ ↕⟩⌊∇⊣∇† ⊣∇⌉ ⟩\⌋↕⊓⌈⌉⌈ ⟩\ ⊔⟨⌉ ∫⊔⊓⌈† ≀{ ⊔⟨⊣⊔ ↕⟩⌊∇⊣∇† ⟩\ T⊣⌊↕⌉∫ ▽⇔ ⇔ ⊣\⌈ ∀↙ T⊣⌊↕⌉ ▽ ∫⟨≀⊒∫ ⊔⟨⊣⊔ ⊔⟨⌉ √∇≀}∇⊣⇕∫ ⟩\⌋↕⊓⌈⌉⌈ ⟩\ ⊔⟨⌉ ↕⟩⌊⌋ ∫⊔⊓⌈† ⌉§⌉⌋⊓⊔⌉⌈ ∞∀↗ ≀{ ⊔⟨⌉⟩∇ ⌋≀\⌈⟩⊔⟩≀\⊣↕ ⌊∇⊣\⌋⟨⌉∫ ⟩\ ↕⟩⌊⌋↙ H≀⊒⌉⊑⌉∇⇔ ≀\↕† ↗̸ ≀{ ⊔⟨⌉ ∫⊔⊣⊔⟩⌋ ⌋≀\⌈⟩⊔⟩≀\⊣↕ ⌊∇⊣\⌋⟨ ∫⟩⊔⌉∫ ⊒⌉∇⌉ ⌉§⌉⌋⊓⊔⌉⌈ ⟩\ ↕⟩⌊⌋ ⌊† ⌉⊣⌋⟨ √∇≀}∇⊣⇕↙ O\ ⊣⊑⌉∇⊣}⌉⇔ ∃∀↗ ≀{ ⊔⟨⌉∫⌉ ∫⊔⊣⊔⟩⌋ ⌋≀\⌈⟩⊔⟩≀\⊣↕ ⌊∇⊣\⌋⟨ ∫⟩⊔⌉∫ ⊒⌉∇⌉ ⊣↕∫≀ ⌉§⌉⌋⊓⊔⌉⌈ ⌊† ≀⊔⟨⌉∇ √∇≀}∇⊣⇕∫ ⟩\ ⊔⟨⌉ ⌋∇≀∫∫↖⊑⊣↕⟩⌈⊣⊔⟩≀\ √∇≀⊘↕⌉↙ T⟨⌉∫⌉ √∇≀⊘↕⌉⌈ ∫⟩⊔⌉∫ ⊣⌋⌋≀⊓\⊔ {≀∇ ∃▽↗ ≀{ ⊔⟨⌉ ⌋≀\⌈⟩⊔⟩≀\⊣↕ ⌊∇⊣\⌋⟨⌉∫ ⌉§⌉⌋⊓⊔⌉⌈ ⌊† ⌉⊣⌋⟨ √∇≀}∇⊣⇕ ≀\ ⊣⊑⌉∇⊣}⌉ ⟩\ ⊔⟨⌉ ↕⟩⌊⌋ ↕⟩⌊∇⊣∇†↙ O⊑⌉∇⊣↕↕⇔ ⊔⟨⌉ ⌋≀⊑⌉∇⊣}⌉ ∇⌉∫⊓↕⊔∫ ∫⟨≀⊒ ⊔⟨⊣⊔ ⌉⊣⌋⟨ √∇≀}∇⊣⇕ ≀\↕† ⌉§⌉⌋⊓⊔⌉⌈ ⊣ ∫⇕⊣↕↕ √≀∇⊔⟩≀\ ≀{ ⌊∇⊣\⌋⟨ ∫⟩⊔⌉∫ ⟩\ ⌉⊣⌋⟨ ↕⟩⌊∇⊣∇†⇔ ⊣\⌈ ⊔⟨⌉ ⌋∇≀∫∫↖⊑⊣↕⟩⌈⊣⊔⟩≀\ √∇≀⊘↕⌉∫ √∇≀⊑⟩⌈⌉⌈ √∇≀⊘↕⌉ ⟩\{≀∇⇕⊣⊔⟩≀\ ⊔≀ √∇⌉⌈⟩⌋⊔ ∃▽↗ ≀{ ⊔⟨⌉ ⌊∇⊣\⌋⟨⌉∫ ⌉§⌉⌋⊓⊔⌉⌈ ⟩\ ⊔⟨⌉ ↕⟩⌊⌋ ↕⟩⌊∇⊣∇†↙ T⟨⌉ ↕⊣∫⊔ ⊘⊑⌉ ⌋≀↕⊓⇕\∫ ⟩\ ⊔⟨⟩∫ ⊔⊣⌊↕⌉ ⟩\⌈⟩⌋⊣⊔⌉ ⟨≀⊒ ⊒⌉↕↕ ⊔⟨⌉ ⌋∇≀∫∫↖⊑⊣↕⟩⌈⊣⊔⟩≀\ √∇≀⊘↕⌉ ⌋⊣\ √∇⌉⌈⟩⌋⊔ ⊔⟨⌉ ≀⊓⊔⌋≀⇕⌉ ≀{ ⊔⟨⌉ ⌋≀\⌈⟩⊔⟩≀\⊣↕ ⌊∇⊣\⌋⟨⌉∫ ⟩\ ↕⟩⌊⌋↙ T⟨⌉ ⌋≀↕⊓⇕\ ↕⊣⌊⌉↕⌉⌈ ⊖BTFNT⪰ ∇⌉√∇⌉∫⌉\⊔∫ ⊔⟨⌉ ⌋≀\⌈⟩⊔⟩≀\⊣↕ ⌊∇⊣\⌋⟨ ⇕⟩∫∫ ∇⊣⊔⌉∫ ⊓∫⟩\} ⊔⟨⌉ ⊖⌊⊣⌋‖⊒⊣∇⌈∫↖⊔⊣‖⌉\⇔ {≀∇⊒⊣∇⌈∫↖\≀⊔↖⊔⊣‖⌉\⪰ ∫⊔⊣⊔⟩⌋ ⌊∇⊣\⌋⟨ √∇⌉⌈⟩⌋⊔⟩≀\ ⊔⌉⌋⟨\⟩∐⊓⌉↙ T⟨⌉ \⌉§⊔ ⌋≀↕⊓⇕\⇔ ↕⊣⌊⌉↕⌉⌈ ⊖B↘L⪰⇔ ∫⟨≀⊒∫ ⊔⟨⌉ ⇕⟩∫∫ ∇⊣⊔⌉∫ ⌈⊓⌉ ⊔≀ ⊔⟨⌉ ⟨⌉⊓∇⟩∫⊔⟩⌋∫ ⊣∫ ⌈⌉⊘\⌉⌈ ⌊† B⊣↕↕ ⊣\⌈ L⊣∇⊓∫ ∪∞⊎↙ W⌉ ⊓∫⌉ ⊔⟨⌉ ∫⊣⇕⌉ ⟩⇕√↕⌉⇕⌉\⊔⊣⊔⟩≀\ {≀∇ ⊔⟨⌉ B↘L ⟨⌉⊓∇⟩∫⊔⟩⌋∫ ⟩\ ⊔⟨⟩∫ ∫⊔⊓⌈† ⊣∫ ⊒⊣∫ ⊓∫⌉⌈ ⟩\ ⊔⟨⌉ √∇⌉⊑⟩≀⊓∫ ESP ∫⊔⊓⌈† ∪△⊎↙ T⊣⌊↕⌉ ̸⌈⌉∫⌋∇⟩⌊⌉∫ ⊔⟨⌉ ⟨⌉⊓∇⟩∫⊔⟩⌋∫ ⟩\ ⌈⌉⊔⊣⟩↕↙ T⟨⌉ ⟨⌉⊓∇⟩∫⊔⟩⌋∫ ⊒⌉∇⌉ ⊣√√↕⟩⌉⌈ ≀\⌉ ⌊† ≀\⌉ ⟩\ ⊣ √∇⌉↖⌈⌉⊔⌉∇⇕⟩\⌉⌈ ∞′

≀∇⌈⌉∇⇔ ⊣\⌈ ⌊∇⊣\⌋⟨⌉∫ \≀⊔ ⌊⌉⟩\} √∇⌉⌈⟩⌋⊔⌉⌈ ⌊† ⊣ ⟨⌉⊓∇⟩∫⊔⟩⌋ ⊣∇⌉ √∇⌉⌈⟩⌋⊔⌉⌈ ⊓∫⟩\} ⊣ ⊓\⟩{≀∇⇕ ∇⊣\⌈≀⇕ ⌈⟩∫⊔∇⟩⌊⊓⊔⟩≀\↙ T⟨⌉ √∇⌉↖⌈⌉⊔⌉∇⇕⟩\⌉⌈ ≀∇⌈⌉∇ ⟩∫ ∫⟨≀⊒\ ⟩\ T⊣⌊↕⌉ ⇎ }≀⟩\} {∇≀⇕ ⊔≀√ ⊔≀ ⌊≀⊔⊔≀⇕⇔ ∫⊔⊣∇⊔⟩\} ⊒⟩⊔⟨ ⊔⟨⌉ L≀≀√↖B∇⊣\⌋⟨ ⟨⌉⊓∇⟩∫⊔⟩⌋ ⌉\⌈⟩\} ⊒⟩⊔⟨ ⊔⟨⌉ G⊓⊣∇⌈ ⟨⌉⊓∇⟩∫⊔⟩⌋↙ T⟨⟩∫ ≀∇⌈⌉∇ ⊒⊣∫ {≀⊓\⌈ ⊔≀ ⌊⌉ ≀\⌉ ≀{ ⊔⟨⌉ ⇕≀∫⊔ ⌉{{⌉⌋⊔⟩⊑⌉ ≀∇⌈⌉∇⟩\}∫ ⟩\ ⊔⟨⌉ B⊣↕↕ ⊣\⌈ L⊣∇⊓∫ ∫⊔⊓⌈† ∪∞⊎↙ T⟨⌉ ⊖W⌉⟩}⟨⊔⪰ ⌋≀↕⊓⇕\ ⟩\ T⊣⌊↕⌉ ▽ ∇⌉√∇⌉∫⌉\⊔∫ ⊔⟨⌉ ∫⊔⊣⊔⟩⌋ √∇≀⊘↕⌉↖⌊⊣∫⌉⌈ ⇕⟩∫∫ ∇⊣⊔⌉∫ ⊓∫⟩\} ⊔⟨⌉ ⊒⌉⟩}⟨⊔⌉⌈ ⌋∇≀∫∫↖⊑⊣↕⟩⌈⊣⊔⟩≀\ √∇≀⊘↕⌉⇔ ⊣\⌈ ⊖N≀∇⇕⪰ ∇⌉√∇⌉∫⌉\⊔∫ ⊔⟨⌉ ⇕⟩∫∫ ∇⊣⊔⌉∫ ⊓∫⟩\} ⊔⟨⌉ \≀∇⇕⊣↕⟩‡⌉⌈ ⌋∇≀∫∫↖⊑⊣↕⟩⌈⊣⊔⟩≀\ √∇≀⊘↕⌉↙ T⟨⌉ ⊖P⌉∇{⌉⌋⊔⪰ ⌋≀↕⊓⇕\ ⟩∫ ⊔⟨⌉ ⇕⟩∫∫ ∇⊣⊔⌉∫ ⊣⌋⟨⟩⌉⊑⌉⌈ ⌊† ⊓∫⟩\} ⊔⟨⌉ ∫⊣⇕⌉ ⟩\√⊓⊔ ⊔≀ ⊔∇⊣⌋⌉ ⊔⟨⌉ √∇≀}∇⊣⇕ ⊣\⌈ ⊔≀ ⇕⌉⊣∫⊓∇⌉ ⊔⟨⌉ ⌊∇⊣\⌋⟨ √∇⌉⌈⟩⌋⊔⟩≀\ ⊣⌋⌋⊓∇⊣⌋†↙ I\ ⌉⊣⌋⟨ ⌋⊣∫⌉⇔ ⊔⟨⌉ ⇕⟩∫√∇⌉⌈⟩⌋⊔⟩≀\ ∇⊣⊔⌉∫ ∫⟨≀⊒\ ⊣∇⌉ {≀∇ ≀\↕† ⊔⟨⌉ ⌋≀\⌈⟩⊔⟩≀\⊣↕ ⌊∇⊣\⌋⟨⌉∫ ⊔⟨⊣⊔ ⊒⌉∇⌉ ⊣↕∫≀ ⌉§⌉⌋⊓⊔⌉⌈ ⇐⌋≀⊑⌉∇⌉⌈⇒ ⟩\ ⊔⟨⌉ ⌋∇≀∫∫↖⊑⊣↕⟩⌈⊣⊔⟩≀\ √∇≀⊘↕⌉↙ T⟨⌉ ⊣⊑⌉∇⊣}⌉ ⇕⟩∫√∇⌉⌈⟩⌋⊔⟩≀\ ∇⌉∫⊓↕⊔∫ {≀∇ ↕⟩⌊⌋ ∫⟨≀⊒∫ ⊔⟨⊣⊔ ⊔⟨⌉ ⌋∇≀∫∫↖⊑⊣↕⟩⌈⊣⊔⟩≀\ √∇≀⊘↕⌉ ⊣⌋⟨⟩⌉⊑⌉∫ ⊣ \≀∇⇕⊣↕⟩‡⌉⌈ ⇕⟩∫∫ ∇⊣⊔⌉ ≀{ ∞↗ ⊒⟨⟩⌋⟨ ⟩∫ ≀\↕† ∀↗ ⟨⟩}⟨⌉∇ ⊔⟨⊣\ ⊔⟨⌉ √⌉∇{⌉⌋⊔ ⇕⟩∫∫ ∇⊣⊔⌉ ≀{ ∃↗↙ T⟨⌉ ⊣⊑⌉∇⊣}⌉ BTFNT ⇕⟩∫∫ ∇⊣⊔⌉ ⟩∫ ∋∋↗⇔ ⊣\⌈ ⊔⟨⌉ B↘L ⟨⌉⊓∇⟩∫⊔⟩⌋ ⇕⟩∫∫ ∇⊣⊔⌉ ⟩∫ ∋△↗↙ T⟨⌉∇⌉{≀∇⌉ {≀∇ ⌉⊣∇ ⊔⟨⌉∫⌉ ∇⌉∫⊓↕⊔∫ ⊣√√↕† ⊔≀ ∃′↗ ≀{ ⟩⊔∫ ⌋≀\⌈⟩⊔⟩≀\⊣↕ ⌊∇⊣\⌋⟨⌉∫ ⌉§⌉⌋⊓⊔⌉⌈ ⟩\ ↕⟩⌊⌋⇔ ⊒⟨⟩⌋⟨ ⊣⌋⌋≀⊓\⊔∫ {≀∇ ∞△↗ ⇐∃′↗ ⇑ ∞↗̸⇒ ≀{ ⊣↕↕ ⊔⟨⌉ ⌋≀\⌈⟩⊔⟩≀\⊣↕ ⌊∇⊣\⌋⟨⌉∫ ⌉§⌉⌋⊓⊔⌉⌈ ⌊† ⌉⊣∇↙ T⟨⌉ ⇕⟩∫√∇⌉⌈⟩⌋⊔⟩≀\ ∇⌉∫⊓↕⊔∫ ∫⟨≀⊒ ⊔⟨⊣⊔⇔ {≀∇ ⌉⊣∇⇔ ⊔⟨⌉ ⌋∇≀∫∫↖⊑⊣↕⟩⌈⊣⊔⟩≀\ √∇≀⊘↕⌉ ⊣⌋⟨⟩⌉⊑⌉∫ ⊣ \≀∇⇕⊣↕⟩‡⌉⌈ ⇕⟩∫√∇⌉⌈⟩⌋⊔⟩≀\ ∇⊣⊔⌉ ≀{ ∞∃↗ ⊒⟨⟩⌋⟨ ⟩∫ ∃↗ ⟨⟩}⟨⌉∇ ⊔⟨⊣\ ⊔⟨⌉ √⌉∇{⌉⌋⊔ ⇕⟩∫∫ ∇⊣⊔⌉ ≀{ ∞′↗↙ T⟨⌉ BTFNT ⇕⟩∫∫ ∇⊣⊔⌉ {≀∇ ⌉⊣∇ ⟩∫ △↗⇔ ⊣\⌈ ⊔⟨⌉ B↘L ⟨⌉⊓∇⟩∫⊔⟩⌋ ⇕⟩∫∫ ∇⊣⊔⌉ ⟩∫ △∞↗↙ O⊑⌉∇⊣↕↕⇔ ⊔⟨⌉ ⊔⊣⌊↕⌉ ∫⟨≀⊒∫ ⊔⟨⊣⊔ ⊔⟨⌉ ⌋≀↕↕⌉⌋⊔⟩≀\ ≀{ √∇≀}∇⊣⇕∫ ⊒⌉ ⌉§⊣⇕⟩\⌉⌈ ⊓∫⌉⌈ ≀\↕† ⊣ ∫⇕⊣↕↕ {∇⊣⌋⊔⟩≀\ ≀{ ⊔⟨⌉ ∫⊔⊣⊔⟩⌋ ⌋≀\⌈⟩⊔⟩≀\⊣↕ ⌊∇⊣\⌋⟨ ∫⟩⊔⌉∫ ⟩\ ↕⟩⌊⌋⇔ ⊣\⌈ ⊔⟨⊣⊔ ⊔⟨⌉ ⊒⌉⟩}⟨⊔⌉⌈ ⊣\⌈ \≀∇⇕⊣↕⟩‡⌉⌈ ⌋∇≀∫∫↖⊑⊣↕⟩⌈⊣⊔⟩≀\ √∇≀⊘↕⌉∫ √∇≀⊑⟩⌈⌉ ⊣⌋⌋⊓∇⊣⊔⌉ ⌊∇⊣\⌋⟨ √∇⌉⌈⟩⌋⊔⟩≀\ ⟩\{≀∇⇕⊣⊔⟩≀\ {≀∇ ⊔⟨≀∫⌉ ⌊∇⊣\⌋⟨⌉∫↙ R⌉∫⊓↕⊔∫ {≀∇ X L⟩⌊∇⊣∇⟩⌉∫¬ T⊣⌊↕⌉ ∫⟨≀⊒∫ ⊔⟨⌉ ⌋≀\⌈⟩⊔⟩≀\⊣↕ ⌊∇⊣\⌋⟨ ∇⌉∫⊓↕⊔∫ {≀∇ ⊔⟨⌉ X ⊒⟩\⌈≀⊒∫ ↕⟩⌊∇⊣∇⟩⌉∫ ↕⟩⌊X∞∞⇔ ↕⟩⌊X⊔ ⊣\⌈ ↕⟩⌊X⊣⊒↙ T⟨⌉ {≀∇⇕⊣⊔ {≀∇ ⊔⟨⌉∫⌉ ⊔⊣⌊↕⌉∫ {≀↕↕≀⊒∫ ⊔⟨⊣⊔ ≀{ ⊔⟨⌉ ⊔⊣⌊↕⌉ ⌈⌉∫⌋∇⟩⌊⌉⌈ √∇⌉⊑⟩≀⊓∫↕† {≀∇ ↕⟩⌊⌋↙ P∇≀}∇⊣⇕∫ ⇕⊣† ⊣√√⌉⊣∇ ⟩\ ⇕⊓↕⊔⟩√↕⌉ ⊔⊣⌊↕⌉∫ ⌊⌉⌋⊣⊓∫⌉ ⊔⟨⌉† ⊓∫⌉ ⇕⊓↕⊔⟩√↕⌉ ↕⟩⌊∇⊣∇⟩⌉∫↙ F≀∇ ⌉§⊣⇕√↕⌉⇔ §⊔⌉§ ⊓∫⌉∫ ↕⟩⌊⌋⇔ ↕⟩⌊X∞∞⇔ ↕⟩⌊X⊔ ⊣\⌈ ↕⟩⌊X⊣⊒⇔ ⊒⟨⟩↕⌉ §√⟩↕≀⊔ ≀\↕† ⊓∫⌉∫ ↕⟩⌊⌋ ⊣\⌈ ↕⟩⌊X∞∞↙ I\ ⌉⊣⌋⟨ ⌋⊣∫⌉⇔ ⊔⟨⌉ ⊖↗ ≀{ CB∇∫⪰ ∇⌉⊙⌉⌋⊔∫ ⊔⟨⌉ √⌉∇⌋⌉\⊔⊣}⌉ ≀{ ⌋≀\⌈⟩⊔⟩≀\⊣↕ ⌊∇⊣\⌋⟨⌉∫ ⊔⟨⊣⊔ ⌋⊣\ ⌊⌉ ⊣⊔⊔∇⟩⌊⊓⊔⌉⌈ ⊔≀ ⊔⟨⊣⊔ ↕⟩⌊∇⊣∇†↙ T⟨⌉∫⌉ ∇⌉∫⊓↕⊔∫ ∫⟨≀⊒ ⊔⟨⊣⊔ ⊔⟨⌉ X √∇≀}∇⊣⇕∫ ⌉§⌉⌋⊓⊔⌉ ⌋≀\∫⟩⌈⌉∇⊣⌊↕† ⇕≀∇⌉ ⌋≀⌈⌉ ⟩\ ↕⟩⌊∇⊣∇⟩⌉∫ ⊔⟨⊣\ ⊔⟨⌉ ≀⊔⟨⌉∇ C √∇≀}∇⊣⇕∫⇔ ⊔⟨⊣⊔ ⊔⟨⌉ ↕⟩⌊∇⊣∇⟩⌉∫ ⊣∇⌉ ⊓∫⌉⌈ ∫⟩⇕⟩↕⊣∇↕† ⌊⌉⊔⊒⌉⌉\ ⌈⟩{{⌉∇⌉\⊔ ⊣√√↕⟩⌋⊣⊔⟩≀\∫⇔ ⊣\⌈ ⊔⟨⌉ ⌋∇≀∫∫↖⊑⊣↕⟩⌈⊣⊔⟩≀\ √∇≀⊘↕⌉ ⇕⟩∫∫ ∇⊣⊔⌉∫ ⊣∇⌉ ⊑⌉∇† ⌋↕≀∫⌉ ⊔≀ ⊔⟨⌉ P⌉∇{⌉⌋⊔ ⇕⟩∫∫ ∇⊣⊔⌉↙ R⌉∫⊓↕⊔∫ {≀∇ FORTRAN L⟩⌊∇⊣∇⟩⌉∫¬ T⊣⌊↕⌉ ∀ ∫⟨≀⊒∫ ⊔⟨⌉ ⌋≀\⌈⟩⊔⟩≀\⊣↕ ⌊∇⊣\⌋⟨ ⇕⟩∫√∇⌉⌈⟩⌋⊔⟩≀\ ∇⊣⊔⌉∫ {≀∇ ⊔⟨⌉ FORTRAN √∇≀}∇⊣⇕∫ ⊔⟨⊣⊔ ⊓∫⌉ ↕⟩⌊⇕⇔ ↕⟩⌊U{≀∇⇔ ↕⟩⌊{≀∇⇔ ⊣\⌈ ↕⟩⌊F⊓⊔⟩↕↙ N≀⊔⟩⌋⌉ ⊔⟨⊣⊔ ⊔⟨⌉ ⌋∇≀∫∫↖⊑⊣↕⟩⌈⊣⊔⟩≀\ √∇≀⊘↕⌉∫ {≀∇ ↕⟩⌊⇕ ⟨⊣⊑⌉ ⊣\ ⊣⊑⌉∇⊣}⌉ ∋↗ ⇕⟩∫√∇⌉⌈⟩⌋⊔⟩≀\ ∇⊣⊔⌉⇔ ⊒⟨⟩⌋⟨ ⟩∫ ⊔⟨⌉ ∫⊣⇕⌉ ⊣∫ ⊔⟨⌉ ⊣⊑⌉∇⊣}⌉ P⌉∇{⌉⌋⊔ ⇕⟩∫∫ ∇⊣⊔⌉↙ T⟨⟩∫ ⟩⇕√↕⟩⌉∫ ⊔⟨⊣⊔ √⌉∇{≀∇⇕⟩\} √∇≀⊘↕⌉ ≀√⊔⟩⇕⟩‡⊣⊔⟩≀\∫ ≀\ ↕⟩⌊⇕ ⊒≀⊓↕⌈ ⌊⌉ ⟨⟩}⟨↕† ⌉{{⌉⌋⊔⟩⊑⌉↙ T⟨⌉ ≀⊔⟨⌉∇ ↕⟩⌊∇⊣∇⟩⌉∫ ⊣↕∫≀ ⟨⊣⊑⌉ ⌈⌉⌋⌉\⊔ ⇕⟩∫∫ ∇⊣⊔⌉∫⇔ ⊒⟩⊔⟨ ↕⟩⌊U{≀∇ ⟨⊣⊑⟩\} ⊔⟨⌉ ⊒≀∇∫⌉ ⊣⌋⌋⊓∇⊣⌋†↙ N≀⊔⟩⌋⌉ ⊔⟨⌉ ⟨⟩}⟨ ⇕⟩∫∫ ∇⊣⊔⌉∫ ≀{ ∀∞↗ {≀∇ ↕⟩⌊⇕ ⊣\⌈ △∃↗ {≀∇ ↕⟩⌊U{≀∇ ⊒⟨⌉\ ⊓∫⟩\} ⊔⟨⌉ B↘L ⟨⌉⊓∇⟩∫⊔⟩⌋∫ ⟩\ ⌋≀⇕√⊣∇⟩∫≀\ ⊔≀ ⊔⟨⌉ ∇⌉∫√⌉⌋⊔⟩⊑⌉ ⇕⟩∫∫ ∇⊣⊔⌉∫

∞∞

↗ ≀{ ↗ C≀\⌈⟩⊔⟩≀\⊣↕ B∇⊣\⌋⟨ C≀⊑⌉∇⊣}⌉ ↗ M⟩∫√∇⌉⌈⟩⌋⊔⌉⌈ B∇⊣\⌋⟨⌉∫ P∇≀}∇⊣⇕∫ CB∇∫ S⊔⊣⊔⟩⌋ A↕↕ S⊔⊣⊔⟩⌋ C∇≀∫∫ D†\⊣⇕⟩⌋ BTFNT B↘L W⌉⟩}⟨⊔ N≀∇⇕ P⌉∇{⌉⌋⊔ L⟩⌊X∞∞ C≀\⌈⟩⊔⟩≀\⊣↕ B∇⊣\⌋⟨ S⊔⊣⊔⟩∫⊔⟩⌋∫ ⌋⌊‡≀\⌉ △∋ ∃ ∃∀ ∞′′ ̸∋∃ ̸ ̸△ }⟨≀∫⊔⊑⟩⌉⊒ ∞∃ ∞∋ ∃ ∞′′ ∋ ∋′ ∞′ ∞∞ ∃ }∫ ∈ ∃ ∃∀ ∃∀ ′ △▽ ∈ ∈ ∞ §⊣\⟩⇕ △ ∞′ ∃▽ ∃▽ ∋′ ∈△ ∃ §⊘} ∈▽ ∞△ ∃ ̸∞′′ ∋∃ ∋▽ ∃ ∃ ∀ §‖⌉†⌋⊣√∫ △∈ ∞△ ∃▽ ∈ ∋∀ ∋∈ ∞ ̸∞ ∞∈ §⇕}∇ ∈∋ ∞▽ ▽ ∃∃ ∋ ∋∋ ∞∞ ∞△ ∃ §√⊣⟩\⊔ ∈▽ ∞∈ ∃ ∃∀ ▽∞ △′ ∞∈ ∞∞ ∃ §√⟩↕≀⊔ ∀ ∞′ ∃ ∃∃ ∋ △▽ ∀ △ §√≀≀↕ △ ▽ ∃∃ ∞′′ ∉ ∋∀ ∀ ∞′ §⊔⌉§ ∈△ ∞∋ ∃△ ∞′′ △∀ ∋∃ ▽ L⟩⌊X∞∞ A⊑} ∈′ ∞∞ ∃▽ ∃ ̸▽∞ ∋ ∃ ∃ L⟩⌊X⊔ C≀\⌈⟩⊔⟩≀\⊣↕ B∇⊣\⌋⟨ S⊔⊣⊔⟩∫⊔⟩⌋∫ }⟨≀∫⊔⊑⟩⌉⊒ △△ △∋ ∃∀ ∃∃ ∈∀ ∈∞ ∀ ∀ §⊣\⟩⇕ ∋ ∋′ ∞′′ ∞′′ ∈▽ ∈△ ∀ ∀ ▽ §⊘} △∈ △▽ ∃∀ ∞′′ ∋ ̸∈∀ ∀ ∃ §‖⌉†⌋⊣√∫ ∈ △∞ ∃∀ ∃∃ △∈ ∋∋ ∞′ ∞∞ ∀ §⇕}∇ ∋′ △∋ ∀∃ ∃▽ △△ ∋′ ∞△ ∞△ ∃ §√⊣⟩\⊔ ▽∋ ∋ ̸∃∃ ∞′′ ∈∃ ∈ ∀ ▽ §⊔⌉§ △∋ ∃ ∞′′ △′ ∋∞ ∞∈ ∞∈ ∞′ L⟩⌊X⊔ A⊑} ∈∃ △′ ∃ ∃∃ ∋▽ ∈∀ ∞′ ∞′ L⟩⌊X⊣⊒ C≀\⌈⟩⊔⟩≀\⊣↕ B∇⊣\⌋⟨ S⊔⊣⊔⟩∫⊔⟩⌋∫ }⟨≀∫⊔⊑⟩⌉⊒ ̸∋∋ ∀∃ ∃∃ △△ ∋∈ ∞∈ ∞∞ ∀ §⊘} ∞∈ ∋∈ ∃▽ ∃∃ △∀ ∋∞ ̸▽ ∈ §‖⌉†⌋⊣√∫ ∈ ∈∋ ∀′ ∃ △ ̸△▽ ∞∋ ∞∈ §⊔⌉§ △ ∋△ ∃△ ∞′′ △ ∈ ̸▽ ▽ ∋ L⟩⌊X⊣⊒ A⊑} ̸∋′ ∀∃ ∃∃ △ ̸∋△ ∃ ∃ ▽ T⊣⌊↕⌉ ¬ C≀\⌈⟩⊔⟩≀\⊣↕ ⌊∇⊣\⌋⟨ ∫⊔⊣⊔⟩∫⊔⟩⌋∫ {≀∇ ⊔⟨⌉ X √∇≀}∇⊣⇕∫ ⊓∫⟩\} ⊔⟨⌉ ↕⟩⌊X∞∞⇔ ↕⟩⌊X⊔ ⊣\⌈ ↕⟩⌊X⊣⊒ ↕⟩⌊∇⊣∇⟩⌉∫↙

∞∈

↗ ≀{ ↗ C≀\⌈⟩⊔⟩≀\⊣↕ B∇⊣\⌋⟨ C≀⊑⌉∇⊣}⌉ ↗ M⟩∫√∇⌉⌈⟩⌋⊔⌉⌈ B∇⊣\⌋⟨⌉∫ P∇≀}∇⊣⇕∫ CB∇∫ S⊔⊣⊔⟩⌋ A↕↕ S⊔⊣⊔⟩⌋ C∇≀∫∫ D†\⊣⇕⟩⌋ BTFNT B↘L W⌉⟩}⟨⊔ N≀∇⇕ P⌉∇{⌉⌋⊔ L⟩⌊⇕ C≀\⌈⟩⊔⟩≀\⊣↕ B∇⊣\⌋⟨ S⊔⊣⊔⟩∫⊔⟩⌋∫ APS ∋ ∞ ∃∋ ∞′′ ∞△ ∞ ∈ ∈ ′ CSS △ ′ ∞′′ ∞′′ ∈′ ∈ ∞∋ ∞∋ ∞∈ LGS ∈ ′ ∞′′ ∞′′ ∃ ∞ ′ ′ ′ LWS ∞∈ ∞ ∃∋ ∞′′ ∋∞ ∞′′ ′ ′ ′ NAS ∈∀ ∞ ∀ ̸∞′′ ∞∞ ∞′′ ′ ′ ′ TFS ∋ ∞ ▽∞ ∃∋ ̸∃∞ ∈ ∈ ∈ WSS ∈ ∞ ∞ ∃∃ △ ̸∃∈ ′ ′ ′ {√√√√ ▽ ∞ ∞′′ ∞′′ ∋∋ ∀∈ △ △ △ ⟨†⌈∇≀∈⌈ ∞ ′ ∞′′ ∞′′ ′ ∞′′ ′ ′ ′ \⊣∫⊣ ∞△ ∞ ∋ ∀∞ ∀ ∞̸ ∈ ∈ ∈ ≀∇⊣ ∞∃ ′ ∞′′ ∞′′ ′ ∞′′ ′ ′ ′ ∫⊓∈⌋≀∇ ∞∀ ∞ ∄ ∋ ∈ ∌ ∈ ∈ ∈ ⊔⊓∇⌊∋⌈ △∈ ∞ ∞′′ ∞′′ ̸ △∋ ∞∋ ∞∋ ∞∋ ⊒⊣⊑⌉▽ ∞′ ∞ ′ ∀∋ ▽ ∀′ △ △ △ L⟩⌊⇕ A⊑} ∞∞ ∞ ∀ ̸∃▽ ∞∀ ∀∞ ∋ ∋ ∋ L⟩⌊U{≀∇ C≀\⌈⟩⊔⟩≀\⊣↕ B∇⊣\⌋⟨ S⊔⊣⊔⟩∫⊔⟩⌋∫ APS ▽ ∞∃ ∃ ∞′′ ∈∀ △∀ ∈△ ∞ ∞ CSS ∀ ∞∀ ∃ ̸∞′′ ∈ ̸∞▽ ∞∞ ∞∞ ∞ LGS ∋ ∞∃ ∃∀ ∞′′ △∃ ∃ △∀ △ ′ ⊒⊣⊑⌉▽ ∞ ∞∀ ∞′′ ∃∈ ∞∀ ∋ ∋▽ ∋▽ ∞∞ L⟩⌊U{≀∇ A⊑} ∀ ∞∀ ∃∀ ∃∀ ∋′ △∃ ∈∃ ∈∋ ∋ L⟩⌊{≀∇ C≀\⌈⟩⊔⟩≀\⊣↕ B∇⊣\⌋⟨ S⊔⊣⊔⟩∫⊔⟩⌋∫ CSS ∈′ △ ∀∈ ∃∃ ▽′ △△ ▽ ∋ NAS ∈△ ▽ ∞ ∃∃ ∞∈ ∞∋ △ ∞ ̸∈ WSS ∈△ ▽ ∃∋ ∃∀ ∞∋ ∞∈ ▽ ∞ ∋ L⟩⌊{≀∇ A⊑} ∈∋ △ ∀∈ ∃∃ ∈▽ ∈∋ ▽ ∞∋ ∋ L⟩⌊F⊓⊔⟩↕ C≀\⌈⟩⊔⟩≀\⊣↕ B∇⊣\⌋⟨ S⊔⊣⊔⟩∫⊔⟩⌋∫ APS ∋ ∃∀ ∞′′ ▽▽ △∈ ∃ ∞∈ CSS ∋ ∞′′ ∞′′ △▽ ∋′ △∞ △∞ ▽ NAS ∞∋ ∀ ▽̸ ∞ △∈ ∈∈ ∞′ ∃ ∀ WSS ∈▽ ∃▽ ∀∀ ∋ ̸∋∀ ∞′ ∋ L⟩⌊F⊓⊔⟩↕ A⊑} ∞∞ ∃′ ∈ △△ ∋∋ ∞ ∞∀ T⊣⌊↕⌉ ∀¬ C≀\⌈⟩⊔⟩≀\⊣↕ ⌊∇⊣\⌋⟨ ∫⊔⊣⊔⟩∫⊔⟩⌋∫ {≀∇ ⊔⟨⌉ FORTRAN √∇≀}∇⊣⇕∫ ⊓∫⟩\} ⊔⟨⌉ ↕⟩⌊⇕⇔ ↕⟩⌊U{≀∇⇔ ↕⟩⌊{≀∇ ⊣\⌈ ↕⟩⌊F⊓⊔⟩↕ ↕⟩⌊∇⊣∇⟩⌉∫↙

∞∋

≀{ ∞∀↗ ⊣\⌈ ∋′↗ ⊒⟨⌉\ ⊓∫⟩\} ∫⊔⊣⊔⟩⌋ BTFNT √∇⌉⌈⟩⌋⊔⟩≀\↙ L⊣⊔⌉∇⇔ ⊒⌉ ⊒⟩↕↕ √∇≀⊑⟩⌈⌉ ⊣\⊣↕†∫⟩∫ ∫⟨≀⊒⟩\} ⊔⟨⌉ ∇⌉⊣∫≀\∫ {≀∇ B↘L ⟨⌉⊓∇⟩∫⊔⟩⌋≃∫ √≀≀∇ √⌉∇{≀∇⇕⊣\⌋⌉ {≀∇ ↕⟩⌊⇕↙ △↙∞ C≀⇕⌊⟩\⌉⌈ L⟩⌊∇⊣∇† R⌉∫⊓↕⊔∫ T⟨⌉ √∇⌉⊑⟩≀⊓∫ ∇⌉∫⊓↕⊔∫ ∫⟨≀⊒⌉⌈ ⊔⟨⌉ ⇕⟩∫∫ ∇⊣⊔⌉∫ {≀∇ ⊔⟨⌉ ⟩\⌈⟩⊑⟩⌈⊓⊣↕ ↕⟩⌊∇⊣∇⟩⌉∫↙ N≀⊒⇔ ⊒⌉ √∇⌉∫⌉\⊔ ⊔⟨⌉ ≀⊑⌉∇⊣↕↕ ⌋≀⇕⌊⟩\⌉⌈ ↕⟩⌊∇⊣∇† ⇕⟩∫∫ ∇⊣⊔⌉∫ {≀∇ ⌉⊣⌋⟨ √∇≀}∇⊣⇕ ⊣\⌈ ⊔⟨⌉ ⇕⟩∫∫ ∇⊣⊔⌉∫ ⊣⌋⟨⟩⌉⊑⌉⌈ ⌊† ⊔⟨⌉ √∇≀}∇⊣⇕≃∫ ⇕⊣⟩\ ⇕≀⌈⊓↕⌉↙ T⟨⌉ ⊘∇∫⊔ ⊔⊒≀ ⌋≀↕⊓⇕\∫ ≀{ T⊣⌊↕⌉ ∃ ∫⟨≀⊒ ⊔⟨⌉ ⌈†\⊣⇕⟩⌋ √⌉∇⌋⌉\⊔⊣}⌉ ≀{ ⊣↕↕ ⌊∇⊣\⌋⟨⌉∫ ⊔⟨⊣⊔ ⊣∇⌉ ⌉§⌉⌋⊓⊔⌉⌈ ⟩\ ↕⟩⌊∇⊣∇† ⌋≀⌈⌉⇔ {≀↕↕≀⊒⌉⌈ ⌊† ⊔⟨⌉ √⌉∇⌋⌉\⊔⊣}⌉ ≀{ ⊔⟨≀∫⌉ ⌊∇⊣\⌋⟨ ∫⟩⊔⌉∫ ⊔⟨⊣⊔ ⊣∇⌉ ∇⌉⌋≀∇⌈⌉⌈ ⟩\ ⊔⟨⌉ ⌋∇≀∫∫↖⊑⊣↕⟩⌈⊣⊔⟩≀\ √∇≀⊘↕⌉↙ F≀∇ ⌉§⊣⇕√↕⌉⇔ ▽̸↗ ≀{ ⊔⟨⌉ ⌋≀\⌈⟩⊔⟩≀\⊣↕ ⌊∇⊣\⌋⟨⌉∫ ⌉§⌉⌋⊓⊔⌉⌈ ⌊† NAS ⊒⌉∇⌉ ⌉§⌉⌋⊓⊔⌉⌈ ⟩\ ↕⟩⌊∇⊣∇† ⌋≀⌈⌉⇔ ⊣\⌈ ∀′↗ ≀{ ⊔⟨≀∫⌉ ⌊∇⊣\⌋⟨⌉∫ ⊒⌉∇⌉ ⌉§⌉⌋⊓⊔⌉⌈ ⇐⌋≀⊑⌉∇⌉⌈⇒ ⟩\ ⊣ ⌋∇≀∫∫↖⊑⊣↕⟩⌈⊣⊔⟩≀\ √∇≀⊘↕⌉↙ T⟨⊓∫⇔ ▽̸↗ × ∀′↗⇔ ≀∇ ▽∈↗⇔ ≀{ ⊔⟨⌉ ⊔≀⊔⊣↕ ⌊∇⊣\⌋⟨⌉∫ ⌉§⌉⌋⊓⊔⌉⌈ ⌊† NAS ⊒⌉∇⌉ √∇⌉⌈⟩⌋⊔⌉⌈ ⌊† ↕⟩⌊∇⊣∇† √∇≀⊘↕⌉∫ {∇≀⇕ ≀⊔⟨⌉∇ √∇≀}∇⊣⇕∫↙ T⟨⌉ \⌉§⊔ {≀⊓∇ ⌋≀↕⊓⇕\∫⇔ ⊓\⌈⌉∇ ⊔⟨⌉ ⇕⊣|≀∇ ⟨⌉⊣⌈⟩\} ⊖L⟩⌊∇⊣∇† M⟩∫∫ R⊣⊔⌉∫ {≀∇ B∇⊣\⌋⟨⌉∫ ⟩\ C∇≀∫∫ P∇≀⊘↕⌉⪰⇔ ∫⟨≀⊒∫ ⊔⟨⌉ ⇕⟩∫√∇⌉⌈⟩⌋⊔ ∇⊣⊔⌉∫ {≀∇ ⊣↕↕ ⊔⟨⌉ ⌋≀\⌈⟩⊔⟩≀\⊣↕ ⌊∇⊣\⌋⟨⌉∫ ⟩\ ⊣ √∇≀}∇⊣⇕ ⊔⟨⊣⊔ ⊣∇⌉ ⌋≀⊑⌉∇⌉⌈ ⟩\ ⊔⟨⌉ ⌋∇≀∫∫↖ ⊑⊣↕⟩⌈⊣⊔⟩≀\ √∇≀⊘↕⌉↙ W⌉ ⌋∇⌉⊣⊔⌉⌈ ⊣ \≀∇⇕⊣↕⟩‡⌉⌈ ⌋∇≀∫∫↖⊑⊣↕⟩⌈⊣⊔⟩≀\ √∇≀⊘↕⌉ ⊣∫ ⌊⌉{≀∇⌉↙ S⟩\⌋⌉ ⊒⌉ ⊣∇⌉ ⊣⌈⌈∇⌉∫∫⟩\} ⇕⊓↕⊔⟩√↕⌉ ↕⟩⌊∇⊣∇⟩⌉∫⇔ ⊒⌉ ⟩\⌋↕⊓⌈⌉⌈ √∇≀⊘↕⌉∫ {∇≀⇕ ⌉⊣⌋⟨ ↕⟩⌊∇⊣∇† ⊔⟨⊣⊔ ⊔⟨⌉ √∇≀}∇⊣⇕ ⊓∫⌉⌈ ⟩\⊔≀ ⊣ ⌋≀⇕⌊⟩\⌉⌈ ⌋∇≀∫∫↖ ⊑⊣↕⟩⌈⊣⊔⟩≀\ √∇≀⊘↕⌉↙ W⌉ ≀\↕† ⊓∫⌉⌈ ⊔⟨⌉ √∇≀}∇⊣⇕∫ ⇕⌉\⊔⟩≀\⌉⌈ ⟩\ ⊔⟨⌉ √∇⌉⊑⟩≀⊓∫ ∫⌉⌋⊔⟩≀\ ⊔≀ {≀∇⇕ ⊔⟨⌉ ⌋∇≀∫∫↖⊑⊣↕⟩⌈⊣⊔⟩≀\ √∇≀⊘↕⌉ {≀∇ ⊣ ∫√⌉⌋⟩⊘⌋ ↕⟩⌊∇⊣∇†↙ F≀∇ ⌉§⊣⇕√↕⌉⇔ ⊒⟨⌉\ }⊣⊔⟨⌉∇⟩\} ⊔⟨⌉ ∫⊔⊣⊔⟩∫⊔⟩⌋∫ {≀∇ ⊣↕⊑⟩\\⇔ ⊒⟨⟩⌋⟨ ⊓∫⌉∫ ↕⟩⌊⌋ ⊣\⌈ ↕⟩⌊⇕⇔ ⊒⌉ ⌋≀⇕⌊⟩\⌉⌈ ⊔⟨⌉ √∇≀⊘↕⌉∫ {≀∇ ↕⟩⌊⌋ {≀∇ ⊣↕↕ ⊔⟨⌉ √∇≀}∇⊣⇕∫ ∫⟨≀⊒\ ⟩\ T⊣⌊↕⌉ ▽⇔ ↕⌉⊣⊑⟩\} ≀⊓⊔ ⊣↕⊑⟩\\ ⊣∫ ⌊⌉{≀∇⌉↙ T⟨⌉\⇔ {≀∇ ↕⟩⌊⇕⇔ ⊒⌉ ⌋≀⇕⌊⟩\⌉⌈ ⊣↕↕ ⊔⟨⌉ √∇≀⊘↕⌉∫ {≀∇ ⊔⟨⌉ ∞△ √∇≀}∇⊣⇕∫ ↕⟩∫⊔⌉⌈ ⟩\ T⊣⌊↕⌉ ∀ ⊓\⌈⌉∇ ↕⟩⌊⇕↙ T⟨⌉∫⌉ ⊔⊒≀ ⌋≀⇕⌊⟩\⌉⌈ ⌋∇≀∫∫↖⊑⊣↕⟩⌈⊣⊔⟩≀\ √∇≀⊘↕⌉∫ ⊒⌉∇⌉ ⊔⟨⌉\ ⊓∫⌉⌈ ⊔≀ √∇⌉⌈⟩⌋⊔ ↕⟩⌊∇⊣∇† ⌊∇⊣\⌋⟨⌉∫ {≀∇ ⊣↕⊑⟩\\↙ W⌉ ∇⌉√⌉⊣⊔⌉⌈ ⊔⟨⟩∫ √∇≀⌋⌉∫∫ ⌋∇⌉⊣⊔⟩\} ⊣ ⌋≀⇕⌊⟩\⌉⌈ ⌋∇≀∫∫↖⊑⊣↕⟩⌈⊣⊔⟩≀\ √∇≀⊘↕⌉ {≀∇ ⌉⊣⌋⟨ √∇≀}∇⊣⇕⇔ ⊣\⌈ ⊒⌉ ⊓∫⌉⌈ ⊔⟨⌉ ⊖\≀∇⇕⊣↕⟩‡⌉⌈⪰ ⌋∇≀∫∫↖⊑⊣↕⟩⌈⊣⊔⟩≀\ √∇≀⊘↕⌉∫ ⊒⟨⌉\ ∇⌉√≀∇⊔⟩\} ⇕⟩∫∫ ∇⊣⊔⌉∫↙ T⟨⌉ ∇⌉∫⊓↕⊔∫ ⟩\ ⌋≀↕⊓⇕\∫ ∋ ⊔⟨∇≀⊓}⟨ ̸⟩\ T⊣⌊↕⌉ ∃ ∫⟨≀⊒ ⊔⟨⌉ ↕⟩⌊∇⊣∇† ⇕⟩∫√∇⌉⌈⟩⌋⊔⟩≀\ ∇⊣⊔⌉∫ {≀∇ ≀\↕† ⌊∇⊣\⌋⟨⌉∫ ⟩\ ⊔⟨⌉ ⌋∇≀∫∫↖⊑⊣↕⟩⌈⊣⊔⟩≀\ √∇≀⊘↕⌉↙ T⟨⌉∫⌉ ⇕⟩∫∫ ∇⊣⊔⌉∫ ⊣√√↕† ⊔≀ ∋△↗ × ∃∈↗⇔ ≀∇ ∋∞↗ ≀{ ⊔⟨⌉ ⌋≀\⌈⟩⊔⟩≀\⊣↕ ⌊∇⊣\⌋⟨⌉∫ ⌉§⌉⌋⊓⊔⌉⌈ ≀\ ⊣⊑⌉∇⊣}⌉ {≀∇ ⊔⟨⌉ √∇≀}∇⊣⇕∫ ⊒⌉ ⌉§⊣⇕⟩\⌉⌈↙ O⊑⌉∇⊣↕↕⇔ ⊔⟨⌉ ↕≀⊒ ⇕⟩∫√∇⌉⌈⟩⌋⊔⟩≀\ ∇⊣⊔⌉∫ ⟩\⌈⟩⌋⊣⊔⌉ ⊔⟨⊣⊔ ⊣√√↕†⟩\} √∇≀⊘↕⌉⌈↖⌈⟩∇⌉⌋⊔⌉⌈ ≀√⊔⟩⇕⟩‡⊣⊔⟩≀\∫ ⊔≀ ↕⟩⌊∇⊣∇† ∇≀⊓⊔⟩\⌉∫ ⊒≀⊓↕⌈ ⌊⌉ ⊓∫⌉{⊓↕⇔ ∇⌉⌈⊓⌋⟩\} ⊔⟨⌉ ⊣⊑⌉∇⊣}⌉ ⌊∇⊣\⌋⟨ ⇕⟩∫√∇⌉⌈⟩⌋⊔⟩≀\ ∇⊣⊔⌉ {≀∇ ⌋≀\⌈⟩⊔⟩≀\⊣↕ ⌊∇⊣\⌋⟨⌉∫ ⌉§⌉⌋⊓⊔⌉⌈ ⟩\ ↕⟩⌊∇⊣∇⟩⌉∫ ⊔≀ ∞∈↗↙ T⟨⟩∫ ⇕⟩∫√∇⌉⌈⟩⌋⊔ ∇⊣⊔⌉ ⟩∫ ⌋≀⇕√⊣∇⊣⌊↕⌉ ⊔≀ ⊔⟨⌉ ∇⌉∫⊓↕⊔∫ F⟩∫⟨⌉∇ ⊣\⌈ F∇⌉⊓\⌈⌉\⌊⌉∇}⌉∇ ≀⌊∫⌉∇⊑⌉⌈ ⊒⟨⌉\ ⊓∫⟩\} ⌈⟩{{⌉∇⌉\⊔ ∇⊓\∫ ≀{ ⊣ √∇≀}∇⊣⇕ ⊔≀ √∇⌉⌈⟩⌋⊔ ⊔⟨⌉ ≀⊓⊔⌋≀⇕⌉ ≀{ ⊔⟨⌉ ∫⊣⇕⌉ √∇≀}∇⊣⇕ ∪∀⊎↙ T⟨⌉† {≀⊓\⌈ {≀∇ ⊔⟨⌉⟩∇ C∝I\⊔⌉}⌉∇ ⌊⌉\⌋⟨⇕⊣∇‖∫ ⊔⟨⊣⊔ ⊓∫⟩\} ⌈⟩{{⌉∇⌉\⊔ √∇≀⊘↕⌉∫ }⊣⊑⌉ ⊔⟨⌉⇕ ⊣ √∇⌉⌈⟩⌋⊔⟩≀\ ⊣⌋⌋⊓∇⊣⌋† ⌊⌉⊔⊒⌉⌉\ ▽↗ ⊔≀ ∃▽↗ ≀{ ⊖√⌉∇{⌉⌋⊔⪰ ⌊∇⊣\⌋⟨ √∇⌉⌈⟩⌋⊔⟩≀\↙ I\ T⊣⌊↕⌉ ∃ ⊔⟨⌉ ⊖C A⊑}⪰ ∇⌉∫⊓↕⊔∫ ∫⟨≀⊒ ⊔⟨⊣⊔⇔ ∀∈↗/92ϱ or 89ϱ of the Perfect branch prediction accuracy is achieved for conditional branches using proαles from different applications▷ The last three columns in Table 9 show the miss rates for each programφs ΨMain Program Moduleν using the BTFNT BςL and the Perfect proαling static branch prediction schemes▷ By main program ϱ Cross Prof Library Miss Rates for Main Program Module Branches Branches in Cross Proαle Miss rates Programs Lib Cov BTFNT BςL Norm Perfect BTFNT BςL Perfect APS 12 100 34 50 6 3 27 25 11 CSS 37 99 41 25 12 5 33 33 12 LGS 5 100 32 58 27 0 47 29 22 LWS 12 100 31 100 0 0 37 24 21 NAS 65 80 12 60 8 1 20 20 2 TFS 6 97 34 59 12 6 9 5 5 WSS 53 94 26 39 14 3 24 26 20 fpppp 5 100 33 80 4 4 44 58 12 hydro2d 1 100 2 97 1 0 25 12 4 nasa7 17 83 16 56 4 3 3 3 3 ora 19 100 0 100 0 0 37 9 5 su2cor 18 73 2 62 2 2 14 14 11 turb3d 42 100 66 28 13 13 23 20 13 wave5 27 89 14 51 24 9 18 20 2 alvinn 4 95 44 41 11 5 0 0 0 ditroff 7 100 5 8 19 2 53 26 5 ear 16 90 47 39 19 10 5 6 3 eqntott 5 100 48 54 24 4 47 4 2 espresso 5 100 25 39 14 11 33 22 15 perl 29 100 44 47 30 15 46 39 5 sc 37 20 51 56 9 4 44 41 16 vortex 6 100 25 27 20 11 31 20 0 cbzone 66 98 61 41 11 9 38 31 14 ghostview 97 99 33 25 10 7 49 36 10 gs 9 97 45 40 14 10 43 34 9 xanim 42 100 13 14 12 6 45 45 20 xαg 97 99 36 31 10 7 50 35 8 xkeycaps 91 86 38 35 14 11 48 33 7 xmgr 86 77 38 32 14 10 45 28 15 xpaint 91 99 36 32 9 7 57 36 5 xpilot 44 57 40 33 12 8 52 35 7 xpool 20 100 14 86 3 2 29 38 4 xtex 59 100 47 32 9 4 18 19 9 xv 38 100 21 20 19 0 14 28 5 Fortran Avg 23 94 24 62 9 4 26 21 10 C Avg 14 88 36 39 18 8 32 20 6 X Avg 62 93 35 35 12 7 41 33 9 Overall Avg 34 92 31 47 12 6 33 25 9 Table 9. Overall miss rates for branches executed in Library code and in the Main Program Module▷ For ϱ Cross Prof Branches Lib represents the percentage of branches executed in libraries for each program and Cov represents the percentage of those branches that are covered in the crossvalidation proαle▷ Programs that were not included in this table execute less than 1ϱ of their instructions in library code▷ module we mean all non Unix library code▷ On average the programs in Table 9 execute 34ϱ of their conditional branches in library code and 66ϱ of their branches in the main program module▷ Overall the low misprediction rate for the normalized crossvalidation proαle indicates that applying proαleddirected optimizations to library routines would be useful reducing the average static branch miss rate for conditional branches executed in libraries to 12ϱ▷ The results also show that on average the BςL heuristics have better prediction than BTFNT for the main program module but worse performance than BTFNT for library code▷ 4▷2 Analysis of Heuristicbased Library Performance The reasons for BςL heuristicφs poor performance for libm is shown in Tables 10 and 11▷ These two tables contain average branch statistics for each of the libraries previously examined▷ The row labeled ΨLibrary Avgν shows the average statistics for the library results in Table 9 and ΨMain Avgν is the average statistics for the main program module results also shown in Table 9▷ Table 10 gives a breakdown of the number of conditional branches executed that were nottaken and taken in terms of where the branchφs target instruction is laid out in the code in comparison to the branchφs location▷ We call a branch a Backward branch if it has a negative branch displacement▷ A Forward branch is a branch with a positive branch displacement▷ This table in effect shows the performance breakdown for BTFNT prediction▷ The BTFNT miss rate is the sum of the percentage of Forward branches that are taken and the percentage of Backward branches that are nottaken▷ In general the library routines execute very few Backward branches only 14ϱ compared to 42ϱ Backward branches in the main program module▷ Table 11 gives the average breakdown of the BςL heuristics for each library▷ The heuristics are described in Table 6 and were applied to the branches in the predetermined order shown in going from left to right in Table 11 with the LoopBranch heuristic being the αrst heuristic applied▷ For each heuristic shown in Table 11 there are two numbers▷ The left number shows the heuristicφs mispredict rate and the right number shown in parentheses represents the percentage of branches executed in the library that used the corresponding heuristic for branch prediction▷ For example the programs using libc used the Return heuristic for 16ϱ of the executed branches on average with a mispredict rate of 27ϱ▷ The remaining percentage of branches executed not shown in Table 11 were predicted using a uniform random distribution▷ These results show why poor performance is seen for libm when using the BςL heuristics▷ The results show that libm has 74ϱ of its branches predicted using the Return heuristic with a mispredict rate of 84ϱ and that libm has 82ϱ of its branches executed as Forward branches that are nottaken▷ This means a large number of conditional branches executed in libm were nottaken and they executed a control βow path unconditionally to a return instruction▷ Because of the high miss rate for the Return heuristic for libm and because library code typically executes many return instructions one might be tempted to specialize the Return heuristic so that its prediction is inverted when compiling library code▷ The results show this would

Forward Branching CBrs Backward Branching CBrs ϱNotTaken ϱTaken ϱNotTaken ϱTaken libc 53 29 4 14 libX11 32 48 3 17 libXt 31 32 3 34 libXaw 45 45 1 9 libm 82 17 1 0 libUfor 57 28 2 13 libfor 55 22 3 20 libFutil 42 39 5 14 Library Avg 58 28 3 11 Main Avg 30 28 5 37 Table 10. Breakdown of nottaken and taken executed branches in terms of the conditional branch instruc tionφs branching direction▷ Average results are shown for each of the libraries previously studied and for the overall Library average and Main program average▷ Note that taking the average of the individual library results will not equal the Library average since the same program can be included in several of the individual library results and the Library average only includes each program once▷ LBranch LExit Pointer Call Opcode Return Store LHeader Guard libc 26 ↼17↽ 39 ↼11↽ 55 ↼3↽ 48 ↼3↽ 13 ↼11↽ 27 ↼16↽ 59 ↼8↽ 60 ↼2↽ 42 ↼2↽ libX11 19 ↼20↽ 27 ↼7↽ 67 ↼20↽ 32 ↼13↽ 21 ↼4↽ 28 ↼7↽ 36 ↼12↽ 5 ↼1↽ 56 ↼2↽ libXt 10 ↼37↽ 17 ↼9↽ 53 ↼13↽ 33 ↼10↽ 6 ↼1↽ 18 ↼5↽ 49 ↼3↽ 36 ↼1↽ 60 ↼4↽ libXaw 12 ↼10↽ 18 ↼7↽ 44 ↼10↽ 33 ↼16↽ 11 ↼2↽ 13 ↼8↽ 23 ↼7↽ 24 ↼0↽ 29 ↼14↽ libm 93 ↼1↽ 28 ↼0↽ � � 50 ↼0↽ 16 ↼3↽ 84 ↼74↽ 69 ↼14↽ � � 43 ↼2↽ libUfor 8 ↼15↽ 95 ↼9↽ 49 ↼1↽ 21 ↼15↽ 63 ↼13↽ 3 ↼18↽ 56 ↼2↽ 100 ↼0↽ 50 ↼0↽ libfor 9 ↼20↽ 14 ↼23↽ 85 ↼1↽ 28 ↼7↽ 21 ↼2↽ 20 ↼6↽ 15 ↼14↽ 100 ↼0↽ 41 ↼4↽ libFutil 38 ↼16↽ 74 ↼5↽ 7 ↼5↽ 27 ↼5↽ 35 ↼13↽ 4 ↼9↽ 27 ↼15↽ 79 ↼4↽ 27 ↼6↽ Lib Avg 26 ↼13↽ 36 ↼8↽ 55 ↼5↽ 34 ↼5↽ 23 ↼7↽ 45 ↼31↽ 51 ↼9↽ 63 ↼1↽ 43 ↼3↽ Main Avg 12 ↼42↽ 29 ↼8↽ 59 ↼3↽ 49 ↼9↽ 20 ↼6↽ 32 ↼4↽ 43 ↼10↽ 35 ↼2↽ 33 ↼4↽ Table 11. Breakdown of Ball and Larus heuristics▷ There are two values shown for each heuristic▷ The left value is the mispredict rate and right value in parentheses is the percentage of branches executed that used the heuristic▷ The left over percentage of branches not shown were predicted using a uniform random distribution▷ Average results are shown for each of the libraries previously studied and for the overall Library average and Main Program average▷ The dashed entries ↼�↽ for a given library and heuristic indicates that the heuristic was never used for that library▷ work well for libm but not for any of the other libraries▷ The other libraries also use the Return heuristic a fair amount of time and they have an average mispredict rate of only 16ϱ for the Return heuristicφs current deαnition▷ This situation emphasizes how hard it is to make general heuristics that perform well in all situations▷ 4▷3 Results for Using a PreOptimized Library We now turn to the issue of overall program branch prediction performance and we consider how the performance of static branch prediction will affect programmers who use shared and nonshared libraries▷ We consider two scenarios that apply this information▷ Consider two programmers using a system with a Ψwhole programν optimizer▷ In this system both programmers use the preoptimized library results shown in columns 3 through 6 in Table 9 when linking their application▷ Assume that the αrst programmer cannot or will not proαle their program for further optimization but the second programmer does▷ Therefore the αrst programmer the nonproαling programmer must rely on heuristics to improve the programφs main module performance▷ In this case we assume the compiler uses the BςL heuristics for the main program module▷ The second programmer the proαling programmer proαles the main program but not the library routines▷ This scenario would arise when shared libraries are used▷ In both of these cases the same preoptimized libraries are used when linking the application▷ The misprediction rates for both of these programmers are shown in the αrst 8 columns in Table 12 where ΨBTFNTν uses BTFNT branch prediction and ΨBςLν uses the Ball and Larus heuristics for all library branches▷ ΨNormν uses the normalized crossvalidation proαle for the library branches covered in the proαle and BςL heuristics for branches not covered in the crossvalidation proαle to preoptimize the libraries▷ ΨPerfectν shows the results of using perfect proαle branch prediction for only the branches in the crossvalidation proαle and BςL heuristics for library branches not in the crossvalidation proαle▷ Perfect is an unlikely scenario and is used to only show a lower bound on the miss rate achievable from using a normalized crossvalidation proαle▷ In summary the only performance difference between the nonproαling programmer and the proαling programmer comes from the main program moduleφs miss rates because both programmers use the same preoptimized libraries▷ The major column in Table 12 labeled ΨMiss Rates for NonProαling Programmerν contains the four subcolumns indicating how the libraries were preoptimized as described above and the branch mispredict rates achieved with that method▷ In this case the BςL heuristics are used to predict the programs main moduleφs branches▷ A nonproαling programmer writing the cbzone application would achieve an overall 50ϱ mispredict rate using a library preoptimized with BTFNT a 37ϱ miss rate when using BςL heuristics an 18ϱ mispredict rate using a library preoptimized with the normalized crossvalidation proαle and a lower bound miss rate of 16ϱ for Perfect proαle prediction▷

Miss Rates for ΨNonProαlingν Miss Rates for ΨProαlingν Programmer Using BςL Programmer Using Perfect Overall Programs BTFNT BςL Norm Perfect BTFNT BςL Norm Perfect Perfect APS 27 28 23 23 14 16 11 10 10 CSS 36 30 25 23 22 17 12 9 9 LGS 29 30 29 27 22 24 22 21 21 LWS 25 33 21 21 22 30 18 18 18 NAS 16 44 17 13 9 38 10 7 2 TFS 7 9 6 5 7 8 5 5 5 WSS 27 33 21 15 24 30 18 13 11 fpppp 56 59 55 55 13 16 12 12 12 hydro2d 12 13 12 12 4 6 4 4 4 nasa7 5 11 4 4 5 11 3 3 3 ora 7 26 7 7 4 22 4 4 4 su2cor 12 21 13 13 10 19 11 11 10 turb3d 39 24 18 18 35 19 13 13 13 wave5 19 27 21 17 6 14 8 4 4 alvinn 2 2 1 1 2 2 1 1 0 ditroff 25 25 26 25 5 5 6 5 5 ear 13 12 9 7 10 9 6 5 4 eqntott 6 6 5 4 5 5 3 2 2 espresso 22 23 21 21 16 16 15 15 15 perl 40 41 36 32 16 17 12 8 8 sc 40 35 32 31 24 19 16 15 11 vortex 20 20 20 19 2 2 2 1 1 cbzone 50 37 18 16 45 32 12 11 10 ghostview 33 26 11 8 33 25 11 8 7 gs 35 35 32 32 12 12 10 9 9 xanim 32 32 31 29 17 17 17 14 14 xαg 36 31 11 8 36 30 10 7 7 xkeycaps 37 35 18 16 34 32 16 13 10 xmgr 37 31 20 17 35 30 18 15 10 xpaint 36 33 12 10 33 30 9 7 7 xpilot 39 32 26 25 23 16 10 10 9 xpool 33 48 31 31 6 20 4 3 3 xtex 35 26 13 10 31 23 9 6 6 xv 25 25 25 18 11 11 10 3 3 Fortran Avg 23 28 19 18 14 19 11 10 9 C Avg 21 20 19 17 10 9 8 6 6 X Avg 36 33 21 18 26 23 11 9 8 Overall Avg 27 28 20 18 17 18 10 9 8 Table 12. Whole program mispredict rates using a preoptimized library for a ΨNonProαling programmerν using BςL prediction to predict the programφs main program module and for a ΨProαling programmerν using Perfect prediction accuracy for the programφs main program module▷ Only results for the programs included in the previous individual library studies are shown▷ Programs that were not included in this table executed less than 1ϱ of their instructions in library code▷

The column labeled ΨMiss Rates for Proαling Programmerν has columns analogous to the case for the nonproαling programmer▷ In this case the programmer proαles their own program but not the libraries▷ For the cbzone application BTFNT achieves a 45ϱ mispredict rate BςL a 32ϱ miss rate the normalized crossvalidation proαle results in a 12ϱ mispredict rate and a 11ϱ miss rate is achieved using Perfect proαle prediction▷ The αnal column ΨOverallPerfectν in Table 12 gives the mispredict rate seen by proαling the whole program including all library branches using the same input to proαle the program and to report the branch prediction miss rates▷ The average results in Table 12 show when using a library preoptimized with a normalized cross validation proαle that a nonproαling programmer can achieve a miss rate only 2ϱ higher than the Perfect miss rate of 18ϱ▷ The proαle programmer achieves a miss rate which is only 1ϱ higher than the Perfect 9ϱ miss rate▷ In comparing the proαle programmer using the normalized preoptimized library to the Overall Perfect prediction accuracy the preoptimized library mispredict rate is only 2ϱ higher▷ The Perfect and OverallPerfect prediction miss rates provide a lower bound for the miss rate for this type of proαlebased branch prediction▷ These results are very encouraging showing that almost the same prediction accuracy can be achieved using a proαled preoptimized library with no cost to the programmer as if the programmer took the time to proαle and customize the library and recompile it for each speciαc application▷ 4▷4 Coverage Statistics To get an overall picture on how these libraries were used we examined the frequency and coverage of procedure invocations basic blocks conditional branches and conditional branch edges executed in each library▷ We used all the programs we measured and combined their proαles to obtain these statistics▷ Table 13 shows the number of static procedures basic blocks conditional branches and conditional branch edges in each of the libraries we measured▷ For example the version of libc we used contained 1, 848 procedures 34, 194 basic blocks and 12, 153 conditional branches▷ Table 13 also shows the coverage for each component for all the programs measured▷ For example 14ϱ of the procedures in libc were executed by our program suite resulting in 11ϱ of the basic blocks and 16ϱ of the conditional branch sites being executed▷ The columns labeled ΨCBrs Edgesν indicate the number of conditional branch Ψedgesν executed▷ For example 16ϱ of the conditional branches in libc were executed but only 11ϱ of the conditional branch edges were executed▷ The last column of Table 13 represents the percentage of conditional branches in that library where both edges were executed▷ For example only 37ϱ of the conditional branches in libc executed both edges indicating that many branches guard conditions that did not arise in our proαles▷ The low usage percentages are very promising for proαle optimizations▷

Procedures Basic Blocks Conditional Brs CBrs Edges ϱ CBrs Libraries Static ϱCov Static ϱCov Static ϱCov Static ϱCov Both Edges libc 1848 14 34194 11 12153 16 24306 11 37 libX11 1330 31 31648 21 11456 27 22912 18 30 libXt 879 42 14452 49 5090 60 10180 44 46 libXaw 636 39 8466 46 2565 54 5130 39 43 libm 501 7 23955 2 4620 5 9240 3 39 libUfor 136 21 3461 16 1248 21 2496 12 11 libfor 195 11 15049 6 6324 8 12648 5 20 libFutil 115 13 6827 12 3491 16 6982 10 32 Table 13. Coverage statistics for each library▷ This is the coverage of all the combined proαles▷ Static represents the static number of procedures basic blocks conditional branches and edges in each library▷ ϱCov represents the percentage of these static procedures basic blocks conditional branches and edges executed in the proαles▷ ϱ CBrs Both Edges shows the percentage of conditional branch sites executed that have both its fallthrough and taken edge executed▷ ϱ Procedures ϱ Basic Blocks ϱ Cond Brs ϱ Cond Br Edges Static Static Dyn Static Static Dyn Static Static Dyn Static Static Dyn Libraries All Cross amic All Cross amic All Cross amic All Cross amic libc 6 97 98 4 97 95 6 98 95 4 97 95 libX11 13 94 96 9 94 96 11 95 96 7 94 96 libXt 28 96 99 33 96 99 40 97 99 28 96 99 libXaw 26 90 99 28 89 98 30 89 99 22 85 98 libm 2 93 98 1 87 96 1 86 95 1 83 95 libUfor 18 97 96 14 97 96 18 98 98 10 97 94 libfor 9 89 100 4 82 98 4 82 99 3 81 99 libFutil 9 94 75 7 89 72 7 90 72 5 88 72 Table 14. Average crossvalidation coverage statistics for procedures basic blocks conditional branches and conditional branch edges▷ Table 14 represents the average coverage statistics for each of the libraries using the crossvalidation statistics from the previous section▷ The results shown for each library give the average crossvalidation results for procedures basic blocks conditional branches and conditional branch edges▷ The results shown in Table 14 for the percentage of conditional branches are identical to the average conditional branch coverage statistics given for each library in Tables 5 through 8▷ For the percent of procedures in Table 14 StaticAll represents the average percentage of static procedures that are executed in the crossvalidation proαle for each program using the library▷ StaticCross represents the percentage of those static procedures that were also executed in the crossvalidation proαle and Dynamic represents the dynamic percentage of procedures executed on average that were also executed in the crossvalidation proαle▷ In summary these coverage statistics indicate that the collection of programs we examined use only a small portion of any library and they tend to use the same portion of the various libraries used by other programs in the crossvalidation proαles▷ Furthermore the programs use the libraries in a similar fashion indicated by the conditional branch coverage and the branch miss rates shown earlier▷

5 Implications for Branch Prediction and Proαlebased Optimizations What does all of this information show us⋆ First realize that the metric we are using is indicative of common behavior in programs and indicates that a range of optimizations may be applied▷ Certainly dynamic branch prediction methods result in smaller mispredict rates but statically predictable execution can be used for a number of optimizations▷ Pettis and Hansen ♭12♯ and Hwu and Chang ♭10♯ both examined proαle optimizations to improve instruction locality▷ They found both basic block reordering algorithms and procedure layout algorithms effective at reducing the instruction cache miss rate▷ In a similar study ♭3♯ we showed that proαlebased basic block reordering ↼Branch Alignment↽ improved dynamic branch prediction and eliminated misfetch penalties▷ Furthermore Young and Smith ♭17♯ have examined static correlated branch prediction techniques that rely on correlated proαle information▷ The data presented in §△ ⟩↕↕⊓∫⊔∇⊣⊔⌉∫ ⊔⟨⊣⊔ ≀\↕† ⊣ ∫⇕⊣↕↕ {∇⊣⌋⊔⟩≀\ ≀{ ⌊∇⊣\⌋⟨⌉∫ ⟩\ ⊣\† ↕⟩⌊∇⊣∇† ⟩∫ ⊓∫⌉⌈ ⊣⌋∇≀∫∫ ⊣ \⊓⇕⌊⌉∇ ≀{ √∇≀}∇⊣⇕∫↙ T⟨⊓∫⇔ ≀√⊔⟩⇕⟩‡⊣⊔⟩≀\∫ ⊓∫⟩\} √∇≀⊘↕⌉ ⟩\{≀∇⇕⊣⊔⟩≀\ ⊔≀ ↕⊣†≀⊓⊔ ⌊⊣∫⟩⌋ ⌊↕≀⌋‖∫ ⊣\⌈ √∇≀⌋⌉⌈⊓∇⌉∫ ⟩\ ∫⟨⊣∇⌉⌈ ⊣\⌈ \≀\↖∫⟨⊣∇⌉⌈ ↕⟩⌊∇⊣∇⟩⌉∫ ∫⟨≀⊓↕⌈ ⟩⇕√∇≀⊑⌉ ⊔⟨⌉ √⌉∇{≀∇⇕⊣\⌋⌉ ≀{ ⊔⟨⌉ ⟩\∫⊔∇⊓⌋⊔⟩≀\ ⌋⊣⌋⟨⌉⇔ TLB⇔ ⊑⟩∇⊔⊓⊣↕ ⇕⌉⇕≀∇† ⊣\⌈ √⟨†∫⟩⌋⊣↕ ⇕⌉⇕≀∇†↙ P↕⊓∫⇔ ⌊∇⊣\⌋⟨ √∇⌉⌈⟩⌋⊔⟩≀\ ⊔⌉⌋⟨\⟩∐⊓⌉∫ ⊔⟨⊣⊔ ∇⌉↕† ≀\ ∫⊔⊣⊔⟩⌋⊣↕↕† ⌋↕⊣∫∫⟩{†⟩\} ⌊∇⊣\⌋⟨⌉∫ ⊣\⌈ √∇⌉⌈⟩⌋⊔⟩\} ⊔⟨⌉⟩∇ ⌊⌉⟨⊣⊑⟩≀∇ ⊣⊔ ⌋≀⇕√⟩↕⌉ ⊔⟩⇕⌉ ⌋⊣\ ⌊⌉ ⊣√√↕⟩⌉⌈ ⊔≀ ∫⟨⊣∇⌉⌈ ↕⟩⌊∇⊣∇⟩⌉∫ √≀∫∫⟩⌊↕† ∇⌉∫⊓↕⊔⟩\} ⟩\ ⟨⟩}⟨⌉∇ ⌊∇⊣\⌋⟨ √∇⌉⌈⟩⌋⊔⟩≀\ ⊣⌋⌋⊓∇⊣⌋⟩⌉∫↙ W⌉ {⌉⌉↕ ⊔⟨⊣⊔ T⊣⌊↕⌉ ∞∈ ⌊⌉∫⊔ ∫⊓⇕⇕⊣∇⟩‡⌉∫ ⊔⟨⌉ ⌊⌉\⌉⊘⊔∫ ≀{ ⊣√√↕†⟩\} ⊔∇⊣⌋⌉ ∫⌋⟨⌉⌈⊓↕⟩\} ≀∇ ≀⊔⟨⌉∇ √∇≀⊘↕⌉↖⌈⟩∇⌉⌋⊔⌉⌈ ≀√⊔⟩⇕⟩‡⊣⊔⟩≀\∫ ⊔≀ ↕⟩⌊∇⊣∇⟩⌉∫↙ T⟨⌉ ⊔⊣⌊↕⌉ ∫⟨≀⊒∫ ⊔⟨⊣⊔ ⌉⊑⌉\ ⟩{ √∇≀}∇⊣⇕⇕⌉∇∫ ⌈≀ \≀⊔ √∇≀⊘↕⌉ ⊔⟨⌉⟩∇ ≀⊒\ √∇≀}∇⊣⇕∫⇔ ⊔⟨⌉ ≀⊑⌉∇⊣↕↕ ⌊∇⊣\⌋⟨ ⇕⟩∫∫ ∇⊣⊔⌉ ⌋⊣\ ⌊⌉ ⌈⌉⌋∇⌉⊣∫⌉⌈ ⌊† ↗ ⊒⟩⊔⟨ ⊑⌉∇† ↕⟩⊔⊔↕⌉ ⌉{{≀∇⊔ ⊓∫⟩\} ⊣ √∇≀⊘↕⌉⌈ √∇⌉↖≀√⊔⟩⇕⟩‡⌉⌈ ↕⟩⌊∇⊣∇†↙ T⟨⌉ ⟩⇕√∇≀⊑⌉⇕⌉\⊔ ⟩∫ ↕⊣∇}⌉∫⊔ {≀∇ √∇≀}∇⊣⇕∫ ⊔⟨⊣⊔ ∫√⌉\⌈ ⇕≀∇⌉ ⊔⟩⇕⌉ ⟩\ ↕⟩⌊∇⊣∇⟩⌉∫↙ F≀∇ ⌉§⊣⇕√↕⌉⇔ ⇕≀∇⌉ ⊔⟨⊣\ ∃′↗ ≀{ ⊔⟨⌉ ⌋≀\⌈⟩⊔⟩≀\⊣↕ ⌊∇⊣\⌋⟨⌉∫ ⌉§⌉⌋⊓⊔⌉⌈ ⌊† }⟨≀∫⊔⊑⟩⌉⊒⇔ §{⟩} ⊣\⌈ §√⊣⟩\⊔ ⊣∇⌉ ⌋⊣√⊔⊓∇⌉⌈ ⟩\ √∇≀⊘↕⌉∫ {∇≀⇕ ≀⊔⟨⌉∇ √∇≀}∇⊣⇕∫↙ T⟨⌉∫⌉ √∇≀}∇⊣⇕∫ ∫⟨≀⊒ ⊣ ⊔∇⌉⇕⌉\⌈≀⊓∫ ⟩⇕√∇≀⊑⌉⇕⌉\⊔ ⟩\ ⊔⟨⌉ ⌊∇⊣\⌋⟨ ⇕⟩∫√∇⌉⌈⟩⌋⊔⟩≀\ ∇⊣⊔⌉↙ O⊔⟨⌉∇ √∇≀}∇⊣⇕∫ ⌊⌉\⌉⊘⊔ ↕⟩⊔⊔↕⌉ {∇≀⇕ √∇≀⊘↕⌉⌈ ↕⟩⌊∇⊣∇⟩⌉∫⇔ ⊓\↕⌉∫∫ ⊔⟨⌉ √∇≀}∇⊣⇕ ⟩⊔∫⌉↕{ ⟩∫ √∇≀⊘↕⌉⌈↙ T⟨⟩∫ ⊓∫⊓⊣↕↕† ≀⌋⌋⊓∇∫ ⌊⌉⌋⊣⊓∫⌉ ⊔⟨≀∫⌉ √∇≀}∇⊣⇕∫ ∫√⌉\⌈ ↕⟩⊔⊔↕⌉ ⊔⟩⇕⌉ ⟩\ ↕⟩⌊∇⊣∇† ∇≀⊓⊔⟩\⌉∫↙ I{ √∇≀}∇⊣⇕⇕⌉∇∫ √∇≀⊘↕⌉ ⊔⟨⌉⟩∇ √∇≀}∇⊣⇕∫⇔ ⌊⊓⊔ ⇕⊓∫⊔ ⊓∫⌉ ∫⟨⊣∇⌉⌈ ↕⟩⌊∇⊣∇⟩⌉∫⇔ ⊔⟨⌉ ∇⌉∫⊓↕⊔∫ ≀{ T⊣⌊↕⌉ ∞∈ ⟩\⌈⟩⌋⊣⊔⌉ ⊔⟨⊣⊔ ⊓∫⟩\} ⊣ √∇≀⊘↕⌉⌈ √∇⌉↖≀√⊔⟩⇕⟩‡⌉⌈ ∫⟨⊣∇⌉⌈ ↕⟩⌊∇⊣∇† ∇⌉∫⊓↕⊔∫ ⟩\ √⌉∇{≀∇⇕⊣\⌋⌉ ⌋↕≀∫⌉ ⊔≀ √⌉∇{⌉⌋⊔ √∇≀⊘↕⌉ √∇⌉⌈⟩⌋⊔⟩≀\ ⊣⌋⌋⊓∇⊣⌋†↙ B⌉∫⟩⌈⌉ ⊔⟨⌉ ≀⌊⊑⟩≀⊓∫ ⟩⇕√↕⟩⌋⊣⊔⟩≀\∫ {≀∇ ⟩⇕√∇≀⊑⌉⇕⌉\⊔∫ ⟩\ ∫⟨⊣∇⌉⌈ ↕⟩⌊∇⊣∇⟩⌉∫⇔ ⊔⟨⌉ {⊣⌋⊔ ⊔⟨⊣⊔ ↕⟩⌊∇⊣∇† ∇≀⊓⊔⟩\⌉∫ ⌋⊣\ ⌊⌉ ⊣⌋⌋⊓∇⊣⊔⌉↕† √∇⌉⌈⟩⌋⊔⌉⌈ ⌊† √∇≀⊘↕⌉∫ {∇≀⇕ ⌈⟩{{⌉∇⌉\⊔ ⊣√√↕⟩⌋⊣⊔⟩≀\∫ ⟩⇕√↕⟩⌉∫ ⊔⟨⊣⊔ ∫⊔⊣⊔⟩⌋ ⌊∇⊣\⌋⟨ √∇⌉⌈⟩⌋⊔⟩≀\ ⇕⌉⊔⟨≀⌈∫⇔ ∫⊓⌋⟨ ⊣∫ ⊔⟨≀∫⌉ ≀{ B⊣↕↕ ⊣\⌈ L⊣∇⊓∫ ∪∞⊎⇔ ≀⊓∇ ≀⊒\ ⇕⌉⊔⟨≀⌈ ∪△⊎ ⊣\⌈ ∇⌉↕⊣⊔⌉⌈ ⇕⌉⊔⟨≀⌈∫ ∪∞△⇔ ∞⊎̸⇔ ⌋⊣\ ⌊⌉ ⟩⇕√∇≀⊑⌉⌈↙ O⊓∇ ∇⌉∫⊓↕⊔∫ ⟩\⌈⟩⌋⊣⊔⌉ ∫⌉⊑⌉∇⊣↕ ⊒⊣†∫ ⊔≀ ⟩⇕√∇≀⊑⌉ ⊔⟨⌉ B⊣↕↕ ⊣\⌈ L⊣∇⊓∫ ⟨⌉⊓∇⟩∫⊔⟩⌋∫ {≀∇ ↕⟩⌊∇⊣∇† ⌋≀⌈⌉⇔ ⊣↕⊔⟨≀⊓}⟨ ⊔⟨⌉∫⌉ ⌋⟨⊣\}⌉∫ ⊒≀⊓↕⌈ ≀\↕† ⊒≀∇‖ ⟩\ ∫√⌉⌋⟩⊘⌋ ⌋⊣∫⌉∫⇔ ∫⊓⌋⟨ ⊣∫ ↕⟩⌊⇕⇔ ⊣\⌈ ⊒≀⊓↕⌈ \≀⊔ ⊒≀∇‖ ⊒⌉↕↕ {≀∇ ⊣↕↕ ↕⟩⌊∇⊣∇⟩⌉∫ ≀∇ ∈∈

BTFNT B↘L ESP N≀∇⇕ P⌉∇{⌉⌋⊔ ESP S⊔⊓⌈† ∈∀↙△ ∈∈↙▽ ∞↙ ̸↙▽ T⟨⟩∫ S⊔⊓⌈† ∈△↙∀ ∈△↙∈ ∞↙∈ ↙∋

T⊣⌊↕⌉ ∞▽¬ O⊑⌉∇⊣↕↕ ⇕⟩∫∫ ∇⊣⊔⌉∫ {≀∇ ⊔⟨⌉ ∞ √∇≀}∇⊣⇕∫ ⌋≀⇕⇕≀\ ⌊⌉⊔⊒⌉⌉\ ⊔⟨⟩∫ ∫⊔⊓⌈† ⊣\⌈ ⊔⟨⌉ ESP ∫⊔⊓⌈†↙ T⟨⌉ ∫⊣⇕⌉ ⟩\√⊓⊔∫ ⊒⌉∇⌉ ⊓∫⌉⌈ ⟩\ ⌊≀⊔⟨ ∫⊔⊓⌈⟩⌉∫ {≀∇ ⌉⊣⌋⟨ √∇≀}∇⊣⇕↙ ⌊∇⊣\⌋⟨⌉∫ ⟩\ ⊔⟨⌉ √∇≀}∇⊣⇕↙ T⟨⟩∫ √≀⟩\⊔∫ ⊔≀ ⊓∫⟩\} ⊣ ⇕≀∇⌉ }⌉\⌉∇⊣↕ ⊔⌉⌋⟨\⟩∐⊓⌉ {≀∇ ⟨⌉⊓∇⟩∫⊔⟩⌋ √∇≀}∇⊣⇕↖⌊⊣∫⌉⌈ ⌊∇⊣\⌋⟨ √∇⌉⌈⟩⌋⊔⟩≀\⇔ ∫⊓⌋⟨ ⊣∫ ESP↙ T⊣⌊↕⌉ ∞▽ ∫⟨≀⊒∫ ⊔⟨⌉ ⊣⊑⌉∇⊣}⌉ ∇⌉∫⊓↕⊔∫ {≀∇ ⊔⟨⌉ ESP ∫⊔⊓⌈† ⊣\⌈ ⊔⟨⟩∫ ∫⊔⊓⌈† {≀∇ ⊔⟨⌉ ∞ √∇≀}∇⊣⇕∫ ⊔⟨⊣⊔ ⊣∇⌉ ⌋≀⇕⇕≀\ ⌊⌉⊔⊒⌉⌉\ ⌊≀⊔⟨ ∫⊔⊓⌈⟩⌉∫↙ ⊖BTFNT⪰ ∇⌉√∇⌉∫⌉\⊔∫ ⊔⟨⌉ ⇕⟩∫∫ ∇⊣⊔⌉ ⊒⟨⌉\ ⊣↕↕ ⌊∇⊣\⌋⟨⌉∫ ⊣∇⌉ √∇⌉⌈⟩⌋⊔⌉⌈ ⊓∫⟩\} BTFNT⇔ ⊖B↘L⪰ ∫⟨≀⊒∫ ⊔⟨⌉ ⇕⟩∫∫ ∇⊣⊔⌉∫ ⊒⟨⌉\ ⊔⟨⌉ B⊣↕↕ ⊣\⌈ L⊣∇⊓∫ ⟨⌉⊓∇⟩∫⊔⟩⌋∫ ⊣∇⌉ ⊓∫⌉⌈ ⊔≀ √∇⌉⌈⟩⌋⊔ ⊣↕↕ ⌋≀\⌈⟩⊔⟩≀\⊣↕ ⌊∇⊣\⌋⟨⌉∫⇔ ⊣\⌈ ⊖ESP⪰ ∫⟨≀⊒∫ ⊔⟨⌉ ⊣⊑⌉∇⊣}⌉ E⊑⟩⌈⌉\⌋⌉↖⌊⊣∫⌉⌈ S⊔⊣⊔⟩⌋ P∇⌉⌈⟩⌋⊔⟩≀\ ⇕⟩∫∫ ∇⊣⊔⌉ ∪△⊎↙ ⊖N≀∇⇕⪰ ∫⟨≀⊒∫ ⊔⟨⌉ ⇕⟩∫∫ ∇⊣⊔⌉ ⊒⟨⌉\ ⊔⟨⌉ \≀∇⇕⊣↕⟩‡⌉⌈ ⌋∇≀∫∫↖⊑⊣↕⟩⌈⊣⊔⟩≀\ √∇≀⊘↕⌉ ⟩∫ ⊓∫⌉⌈ ⊔≀ √∇⌉⌈⟩⌋⊔ ⌊∇⊣\⌋⟨⌉∫ ⟩\ ⊔⟨⌉ ↕⟩⌊∇⊣∇†⇔ ⊣\⌈ ⊣↕↕ \≀\↖√∇≀⊘↕⌉⌈ ⌊∇⊣\⌋⟨⌉∫ ⊣\⌈ ⊔⟨⌉ ⌊∇⊣\⌋⟨⌉∫ ⟩\ ⊔⟨⌉ ⇕⊣⟩\ √∇≀}∇⊣⇕ ⇕≀⌈⊓↕⌉ ⊓∫⌉ B↘L ⟨⌉⊓∇⟩∫⊔⟩⌋ √∇⌉⌈⟩⌋⊔⟩≀\↙ T⟨⌉∇⌉{≀∇⌉⇔ ⊔⟨⌉ ∇⌉∫⊓↕⊔∫ ∫⟨≀⊒\ {≀∇ ⊖N≀∇⇕⪰ ⊣∇⌉ ⊔⟨⌉ ∫⊣⇕⌉ ⊣∫ ⊔⟨⌉ N≀\↖P∇≀⊘↕⌉ P∇≀}∇⊣⇕⇕⌉∇ ∇⌉∫⊓↕⊔∫ ⟩\ T⊣⌊↕⌉ ∞∈⇔ ⌋≀↕⊓⇕\ ∋↙ F⟩\⊣↕↕†⇔ ⊖P⌉∇{⌉⌋⊔⪰ ∫⟨≀⊒∫ ⊔⟨⌉ ⇕⟩∫∫ ∇⊣⊔⌉ ⟩{ √⌉∇{⌉⌋⊔ √∇≀⊘↕⌉ √∇⌉⌈⟩⌋⊔⟩≀\ ⟩∫ ⊓∫⌉⌈ {≀∇ ⊔⟨⌉ ⊒⟨≀↕⌉ √∇≀}∇⊣⇕↙ T⟨⌉ ⌈⟩{{⌉∇⌉\⌋⌉∫ ⟩\ ⊔⟨⌉ BTFNT⇔ B↘L⇔ ⊣\⌈ P⌉∇{⌉⌋⊔ ⇕⟩∫∫ ∇⊣⊔⌉∫ ⌊⌉⊔⊒⌉⌉\ ⊔⟨⌉∫⌉ ⊔⊒≀ ∫⊔⊓⌈⟩⌉∫ ⌋≀⇕⌉∫ {∇≀⇕ ∇⌉⌋≀⇕√⟩↕⟩\} ⊔⟨⌉ √∇≀}∇⊣⇕∫ {≀∇ ⊔⟨⟩∫ ∫⊔⊓⌈† ⟩\ ≀∇⌈⌉∇ ⊔≀ ⊓∫⌉ ∫⟨⊣∇⌉⌈ ↕⟩⌊∇⊣∇⟩⌉∫⇔ ⊒⟩⊔⟨ ⊣ \⌉⊒⌉∇ ⊑⌉∇∫⟩≀\ ≀{ DEC OSF↙ T⟨⌉ ∇⌉∫⊓↕⊔∫ ∫⟨≀⊒ ⊔⟨⊣⊔ ESP ⟩∫ ⊣⌊↕⌉ ⊔≀ ∇⌉⌈⊓⌋⌉ ⊔⟨⌉ ⇕⟩∫√∇⌉⌈⟩⌋⊔ ∇⊣⊔⌉ ⊔≀ ∞↙↗̸↙ U∫⟩\} ⊔⟨⌉ \≀∇⇕⊣↕⟩‡⌉⌈ ⌋∇≀∫∫↖ ⊑⊣↕⟩⌈⊣⊔⟩≀\ √∇≀⊘↕⌉ {≀∇ √∇⌉⌈⟩⌋⊔⟩\} ↕⟩⌊∇⊣∇† ⌊∇⊣\⌋⟨⌉∫ ⊣\⌈ B↘L ⟨⌉⊓∇⟩∫⊔⟩⌋∫ {≀∇ ⊔⟨⌉ ∇⌉∫⊔ ≀{ ⊔⟨⌉ √∇≀}∇⊣⇕≃∫ ⌊∇⊣\⌋⟨⌉∫⇔ ⊣ ∫⟩⇕⟩↕⊣∇ ⇕⟩∫∫ ∇⊣⊔⌉ ≀{ ∞↙∈↗ ⟩∫ ⊣⌋⟨⟩⌉⊑⌉⌈↙ T⟨⟩∫ ⟩⇕√↕⟩⌉∫ ⊔⟨⊣⊔ ⊓∫⟩\} ⊣ √∇≀⊘↕⌉⌈ √∇⌉↖≀√⊔⟩⇕⟩‡⌉⌈ ↕⟩⌊∇⊣∇† ⌋≀⇕⌊⟩\⌉⌈ ⊒⟩⊔⟨ B↘L ⟨⌉⊓∇⟩∫⊔⟩⌋ √∇⌉⌈⟩⌋⊔⟩≀\ ⌋⊣\ ⊣⌋⟨⟩⌉⊑⌉ ⌊∇⊣\⌋⟨ ⇕⟩∫∫ ∇⊣⊔⌉∫ ∫⟩⇕⟩↕⊣∇ ⊔≀ ESP↙ H≀⊒⌉⊑⌉∇⇔ ⊔⟨⌉ √⌉∇{≀∇⇕⊣\⌋⌉ ≀{ ESP ⇕⊣† ⌊⌉ ⟩⇕√∇≀⊑⌉⌈ ⌊† ⊓∫⟩\} √∇≀⊘↕⌉∫ ⊔≀ √∇⌉↖≀√⊔⟩⇕⟩‡⌉ ↕⟩⌊∇⊣∇⟩⌉∫ ⊣∫ ⟩\ ⊔⟨⟩∫ ∫⊔⊓⌈†⇔ ⊣\⌈ ⌋≀\⌋⌉\⊔∇⊣⊔⟩\} ESP {⌉⊣⊔⊓∇⌉∫ ≀\ ⌋⊣√⊔⊓∇⟩\} √∇≀}∇⊣⇕↖⌊⊣∫⌉⌈ ⟨⌉⊓∇⟩∫⊔⟩⌋∫ {≀∇ ≀√⊔⟩⇕⟩‡⟩\} ⊔⟨⌉ √∇≀}∇⊣⇕≃∫ ⇕⊣⟩\ ⇕≀⌈⊓↕⌉↙ T⟨⟩∫ ⟩∫ ⊣ ⊔≀√⟩⌋ ≀{ {⊓⊔⊓∇⌉ ∇⌉∫⌉⊣∇⌋⟨↙

̸C≀\⌋↕⊓∫⟩≀\∫ T≀ ≀⊓∇ ‖\≀⊒↕⌉⌈}⌉⇔ ⊔⟨⟩∫ ⊒≀∇‖ ⟩∫ ⊔⟨⌉ ⊘∇∫⊔ ∫⊔⊓⌈† ≀\ ⌋≀⇕⇕≀\ ⌊⌉⟨⊣⊑⟩≀∇ ⌊⌉⊔⊒⌉⌉\ ⊣√√↕⟩⌋⊣⊔⟩≀\∫ ⟩\ ↕⟩⌊∇⊣∇⟩⌉∫↙ O⊓∇ ∇⌉∫⊓↕⊔∫ ∫⟨≀⊒ ⊔⟨⊣⊔ ≀\↕† ⊣ ∫⇕⊣↕↕ √≀∇⊔⟩≀\ ≀{ ⌉⊣⌋⟨ ↕⟩⌊∇⊣∇† ⟩∫ ⊓∫⌉⌈⇔ ⊣\⌈ ⊔⟨⊣⊔ ⊔⟨⌉∫⌉ ↕⟩⌊∇⊣∇⟩⌉∫ ⊣∇⌉ ⊓∫⌉⌈ ⟩\ ⊣ ∫⟩⇕⟩↕⊣∇ {⊣∫⟨⟩≀\ ⌊⌉⊔⊒⌉⌉\ ⊣√√↕⟩⌋⊣⊔⟩≀\∫↙ T⟨⌉ }∇⌉⊣⊔⌉∫⊔ √≀⊔⌉\⊔⟩⊣↕ {≀∇ ⟩⇕√∇≀⊑⌉⌈ √⌉∇{≀∇⇕⊣\⌋⌉ ⟩∫ ∫⌉⌉\ {≀∇ √∇≀}∇⊣⇕∫ ⊔⟨⊣⊔ ∫√⌉\⌈ ⌋≀\∫⟩⌈⌉∇⊣⌊↕⌉ ⊔⟩⇕⌉ ⟩\ ↕⟩⌊∇⊣∇⟩⌉∫⇔ √⊣∇⊔⟩⌋⊓↕⊣∇↕† ⟩\⊔⌉∇⊣⌋⊔⟩⊑⌉ ≀∇ }∇⊣√⟨⟩⌋∫ ⊣√√↕⟩⌋⊣⊔⟩≀\∫ ⊔⟨⊣⊔ ⊣∇⌉ ⇕≀∇⌉ ∇⌉√∇⌉∫⌉\⊔⊣⊔⟩⊑⌉ ≀{ ⇕≀⌈⌉∇\ ⊣√√↕⟩⌋⊣⊔⟩≀\∫↙ T⟨⟩∫ ⟩∫ ≀\↕† \⊣⊔⊓∇⊣↕⇔ ∫⟩\⌋⌉ ⊣ ∇⟩⌋⟨ }∇⊣√⟨⟩⌋⊣↕ ⊓∫⌉∇ ⟩\⊔⌉∇{⊣⌋⌉ ⊔†√⟩⌋⊣↕↕† ∇⌉∫⊓↕⊔∫ ⟩\ ⌋≀⇕√↕⌉§ ∫≀{⊔⊒⊣∇⌉ ⊔⟨⊣⊔ ⟩∫ ⌊⌉∫⊔ ⊣⌈⌈∇⌉∫∫⌉⌈ ⌊† ↕⟩⌊∇⊣∇⟩⌉∫↙

∈∋

A↕↕ ∇⌉∫⊓↕⊔∫ ⟩\ ⊔⟨⟩∫ ∫⊔⊓⌈† ⊒⌉∇⌉ ∫⊔⊣⊔⌉⌈ ⟩\ ⊔⌉∇⇕∫ ≀{ ⌊∇⊣\⌋⟨ ⇕⟩∫√∇⌉⌈⟩⌋⊔⟩≀\ ∇⊣⊔⌉∫↙ W⌉ {⌉↕⊔ ⊔⟨⟩∫ ⊒≀⊓↕⌈ ⟩\⌈⟩⌋⊣⊔⌉ ⊔⟨⌉ ↕⟩‖⌉↕⟩⟨≀≀⌈ ⊔⟨⊣⊔ √∇≀}∇⊣⇕∫ ⟨⊣⌈ ∫⟩⇕⟩↕⊣∇ ⌊⌉⟨⊣⊑⟩≀∇⇔ ⊣\⌈ ⊒≀⊓↕⌈ ⊣↕↕≀⊒ ⌋≀⇕√⊣∇⟩∫≀\ ⊔≀ ⌉⊣∇↕⟩⌉∇ ⌊∇⊣\⌋⟨ √∇⌉⌈⟩⌋⊔⟩≀\ ∫⊔⊓⌈⟩⌉∫↙ O⊓∇ ∇⌉∫⊓↕⊔∫ ⟩\⌈⟩⌋⊣⊔⌉ ⊔⟨⊣⊔ ⟩⊔ ⊒≀⊓↕⌈ ⌊⌉ ⌊⌉\⌉⊘⌋⟩⊣↕ ⊔≀ ⊣√√↕† √∇≀⊘↕⌉↖⌈⟩∇⌉⌋⊔⌉⌈ ≀√⊔⟩⇕⟩‡⊣⊔⟩≀\∫ ⊔≀ ↕⟩⌊∇⊣∇⟩⌉∫⇔ ⟩\ ⌉{{⌉⌋⊔ √∇≀⊑⟩⌈⟩\} ⊣ √∇⌉↖≀√⊔⟩⇕⟩‡⌉⌈ ↕⟩⌊∇⊣∇†↙

A⌋‖\≀⊒↕⌉⌈}⇕⌉\⊔∫ W⌉ ⊒≀⊓↕⌈ ↕⟩‖⌉ ⊔≀ ⊔⟨⊣\‖ A↕⊣\ E⊓∫⊔⊣⌋⌉ ⊣\⌈ A⇕⟩⊔⊣⌊⟨ S∇⟩⊑⊣∫⊔⊣⊑⊣ {≀∇ √∇≀⊑⟩⌈⟩\} ATOM⇔ ⊒⟨⟩⌋⟨ }∇⌉⊣⊔↕† ∫⟩⇕√↕⟩⊘⌉⌈ ≀⊓∇ ⊒≀∇‖⇔ ⊣\⌈ J⊣⇕⌉∫ L⊣∇⊓∫⇔ D⊣⊑⟩⌈ W⊣↕↕⇔ ⊣\⌈ ⊔⟨⌉ ⊣\≀\†⇕≀⊓∫ ∇⌉⊑⟩⌉⊒⌉∇∫ {≀∇ √∇≀⊑⟩⌈⟩\} ⊓∫⌉{⊓↕ ⌋≀⇕⇕⌉\⊔∫↙ B∇⊣⌈ C⊣↕⌈⌉∇ ⊒⊣∫ ∫⊓√√≀∇⊔⌉⌈ ⌊† ⊣ DEC↖WRL ∫⊓⇕⇕⌉∇ ⟩\⊔⌉∇\∫⟨⟩√⇔ ⊣\⌈ ⊣\ ARPA F⌉↕↕≀⊒∫⟨⟩√ ⟩\ H⟩}⟨ P⌉∇{≀∇⇕⊣\⌋⌉ C≀⇕√⊓⊔⟩\} ⊣⌈⇕⟩\⟩∫⊔⌉∇⌉⌈ ⌊† ⊔⟨⌉ I\∫⊔⟩⊔⊓⊔⌉ {≀∇ A⌈⊑⊣\⌋⌉⌈ C≀⇕√⊓⊔⌉∇ S⊔⊓⌈⟩⌉∫⇔ U\⟩⊑⌉∇∫⟩⊔† ≀{ M⊣∇†↕⊣\⌈↙ T⟨⟩∫ ⊒≀∇‖ ⊒⊣∫ {⊓\⌈⌉⌈ ⟩\ √⊣∇⊔ ⌊† NSF }∇⊣\⊔ N≀↙ ASC↖∃∈∞∋∃△⇔ ARPA ⌋≀\⊔∇⊣⌋⊔ ARMY DABT∌↖∃△↖C↖′′∈∃ ⊣\⌈ ⊣ }⌉\⌉∇≀⊓∫ ⌉∐⊓⟩√⇕⌉\⊔ ⊣\⌈ ∫≀{⊔⊒⊣∇⌉ }∇⊣\⊔ {∇≀⇕ D⟩}⟩⊔⊣↕ E∐⊓⟩√⇕⌉\⊔ C≀∇√≀∇⊣⊔⟩≀\↙

R⌉{⌉∇⌉\⌋⌉∫ ∪∞⊎ T⟨≀⇕⊣∫ B⊣↕↕ ⊣\⌈ J⊣⇕⌉∫ R↙ L⊣∇⊓∫↙ B∇⊣\⌋⟨ √∇⌉⌈⟩⌋⊔⟩≀\ {≀∇ {∇⌉⌉↙ I\ P∇≀⌋⌉⌉⌈⟩\}∫ ≀{ ⊔⟨⌉ SIGPLAN≃∃∋ C≀\{⌉∇⌉\⌋⌉ ≀\ P∇≀}∇⊣⇕⇕⟩\} L⊣\}⊓⊣}⌉ D⌉∫⟩}\ ⊣\⌈ I⇕√↕⌉⇕⌉\⊔⊣⊔⟩≀\⇔ √⊣}⌉∫ ∋′′∘∋∞∋⇔ J⊓\⌉ ∞∃∃∋↙ ∪∈⊎ M↙ B⌉∇∇†↙ T⟨⌉ P⌉∇{⌉⌋⊔ C↕⊓⌊ B⌉\⌋⟨⇕⊣∇‖∫¬ E{{⌉⌋⊔⟩⊑⌉ √⌉∇{≀∇⇕⊣\⌋⌉ ⌉⊑⊣↕⊓⊣⊔⟩≀\ ≀{ ∫⊓√⌉∇⌋≀⇕√⊓⊔⌉∇∫↙ T⟨⌉ I\⊔⌉∇\⊣⊔⟩≀\⊣↕ J≀⊓∇\⊣↕ ≀{ S⊓√⌉∇⌋≀⇕√⊓⊔⌉∇ A√√↕⟩⌋⊣⊔⟩≀\∫⇔ ∋⇐∋⇒¬▽∘△′⇔ F⊣↕↕ ∞∃∀∃↙ ∪∋⊎ B∇⊣⌈ C⊣↕⌈⌉∇ ⊣\⌈ D⟩∇‖ G∇⊓\⊒⊣↕⌈↙ R⌉⌈⊓⌋⟩\} ⌊∇⊣\⌋⟨ ⌋≀∫⊔∫ ⊑⟩⊣ ⌊∇⊣\⌋⟨ ⊣↕⟩}\⇕⌉\⊔↙ I\ S⟩§ I\⊔⌉∇\⊣⊔⟩≀\⊣↕ C≀\{⌉∇⌉\⌋⌉ ≀\ A∇⌋⟨⟩⊔⌉⌋⊔⊓∇⊣↕ S⊓√√≀∇⊔ {≀∇ P∇≀}∇⊣⇕⇕⟩\} L⊣\}⊓⊣}⌉∫ ⊣\⌈ O√⌉∇⊣⊔⟩\} S†∫⊔⌉⇕∫⇔ √⊣}⌉∫ ∈△∈∘∈▽∞↙ ACM⇔ ∞∃∃△↙ ∪△⊎ B∇⊣⌈ C⊣↕⌈⌉∇⇔ D⟩∇‖ G∇⊓\⊒⊣↕⌈⇔ D≀\⊣↕⌈ L⟩\⌈∫⊣†⇔ J⊣⇕⌉∫ M⊣∇⊔⟩\⇔ M⟩⌋⟨⊣⌉↕ M≀‡⌉∇⇔ ⊣\⌈ B⌉\|⊣⇕⟩\ Z≀∇\↙ C≀∇√⊓∫↖⌊⊣∫⌉⌈ ∫⊔⊣⊔⟩⌋ ⌊∇⊣\⌋⟨ √∇⌉⌈⟩⌋⊔⟩≀\↙ I\ P∇≀⌋⌉⌉⌈⟩\}∫ ≀{ ⊔⟨⌉ ACM SIGPLAN C≀\{⌉∇⌉\⌋⌉ ≀\ P∇≀}∇⊣⇕↖ ⇕⟩\} L⊣\}⊓⊣}⌉ D⌉∫⟩}\ ⊣\⌈ I⇕√↕⌉⇕⌉\⊔⊣⊔⟩≀\⇔ √⊣}⌉∫ ∃∘∃∈↙ ACM⇔ J⊓\⌉ ∞∃∃▽↙ ∪▽⊎ P↙ P↙ C⟨⊣\} ⊣\⌈ W↙ W↙ H⊒⊓↙ P∇≀⊘↕⌉↖}⊓⟩⌈⌉⌈ ⊣⊓⊔≀⇕⊣⊔⟩⌋ ⟩\↕⟩\⌉ ⌉§√⊣\∫⟩≀\ {≀∇ C √∇≀}∇⊣⇕∫↙ S≀{⊔⊒⊣∇⌉ P∇⊣⌋⊔⟩⌋⌉ ⊣\⌈ E§√⌉∇⟩⌉\⌋⌉⇔ ∈∈⇐▽⇒¬∋△∃∘∋⇎ ∞∃∃∈↙ ∪⊎̸ P↙ P↙ C⟨⊣\}⇔ S↙ A↙ M⊣⟨↕‖⌉⇔ ⊣\⌈ W↙ W↙ H⊒⊓↙ U∫⟩\} √∇≀⊘↕⌉ ⟩\{≀∇⇕⊣⊔⟩≀\ ⊔≀ ⊣∫∫⟩∫⊔ ⌋↕⊣∫∫⟩⌋ ⌋≀⇕√⟩↕⌉∇ ⌋≀⌈⌉ ≀√⊔⟩⇕⟩‡⊣⊔⟩≀\∫↙ S≀{⊔⊒⊣∇⌉ P∇⊣⌋⊔⟩⌋⌉ ⊣\⌈ E§√⌉∇⟩⌉\⌋⌉⇔ ∈∞⇐∞∈⇒¬∞∋′∞∘∞∋∈∞⇔ ∞∃∃∞↙ ∪⊎ P≀⟨⊓⊣ P↙ C⟨⊣\}⇔ D⊣\⟩⌉↕ M↙ L⊣⊑⌉∇†⇔ S⌋≀⊔⊔ A↙ M⊣⟨↕‖⌉⇔ W⟩↕↕⟩⊣⇕ Y↙ C⟨⌉\⇔ ⊣\⌈ W⌉\ ⇕⌉⟩ W↙ H⊒⊓↙ T⟨⌉ ⟩⇕√≀∇⊔⊣\⌋⌉ ≀{ √∇⌉√⊣∫∫ ⌋≀⌈⌉ ∫⌋⟨⌉⌈⊓↕⟩\} {≀∇ ∫⊓√⌉∇∫⌋⊣↕⊣∇ ⊣\⌈ ∫⊓√⌉∇√⟩√⌉↕⟩\⌉⌈ √∇≀⌋⌉∫∫≀∇∫↙ IEEE T∇⊣\∫⊣⌋⊔⟩≀\∫ ≀\ C≀⇕√⊓⊔⌉∇∫⇔ △△⇐∋⇒¬∋▽∋∘∋′⇔ ∞∃∃▽↙ ∪∀⊎ J↙ A↙ F⟩∫⟨⌉∇ ⊣\⌈ S↙ M↙ F∇⌉⊓⌈⌉\⌊⌉∇}⌉∇↙ P∇⌉⌈⟩⌋⊔⟩\} ⌋≀\⌈⟩⊔⟩≀\⊣↕ ⌊∇⊣\⌋⟨ ⌈⟩∇⌉⌋⊔⟩≀\∫ {∇≀⇕ √∇⌉⊑⟩≀⊓∫ ∇⊓\∫ ≀{ ⊣ √∇≀}∇⊣⇕↙ I\ P∇≀⌋⌉⌉⌈⟩\}∫ ≀{ ⊔⟨⌉ F⟩{⊔⟨ I\⊔⌉∇\⊣⊔⟩≀\⊣↕ C≀\{⌉∇⌉\⌋⌉ ≀\ A∇⌋⟨⟩⊔⌉⌋⊔⊓∇⊣↕ S⊓√√≀∇⊔ {≀∇ P∇≀}∇⊣⇕⇕⟩\} L⊣\}⊓⊣}⌉∫ ⊣\⌈ O√⌉∇⊣⊔⟩\} S†∫⊔⌉⇕∫ ⇐ASPLOS↖V⇒⇔ √⊣}⌉∫ ∀▽∘∃▽⇔ B≀∫⊔≀\⇔ M⊣∫∫↙⇔ O⌋⊔≀⌊⌉∇ ∞∃∃∈↙ ACM↙ ∈△

∪∃⊎ R⟩⌋⟨⊣∇⌈ H⊣\‖⇔ S⌋≀⊔⊔ M⊣⟨↕‖⌉⇔ R≀}⌉∇ B∇⟩\}⇕⊣\\⇔ J≀⟨\ G†↕↕⌉\⟨⊣⊣↕⇔ ⊣\⌈ W⌉\ ⇕⌉⟩ H⊒⊓↙ S⊓√⌉∇⌊↕≀⌋‖ {≀∇⇕⊣⊔⟩≀\ ⊓∫⟩\} ∫⊔⊣⊔⟩⌋ √∇≀}∇⊣⇕ ⊣\⊣↕†∫⟩∫↙ I\ ∈⊔̸⟨ I\⊔⌉∇\⊣⊔⟩≀\⊣↕ S†⇕√≀∫⟩⊓⇕ ≀\ M⟩⌋∇≀⊣∇⌋⟨⟩⊔⌉⌋⊔⊓∇⌉⇔ √⊣}⌉∫ ∈△∘∈▽↙̸ IEEE⇔ ∞∃∃∋↙ ∪∞′⊎ W⌉\↖⇕⌉⟩ W↙ H⊒⊓ ⊣\⌈ P≀⟨⊓⊣ P↙ C⟨⊣\}↙ A⌋⟨⟩⌉⊑⟩\} ⟨⟩}⟨ ⟩\∫⊔∇⊓⌋⊔⟩≀\ ⌋⊣⌋⟨⌉ √⌉∇{≀∇⇕⊣\⌋⌉ ⊒⟩⊔⟨ ⊣\ ≀√⊔⟩⇕⟩‡⟩\} ⌋≀⇕√⟩↕⌉∇↙ I\ ∞⊔̸⟨ A\\⊓⊣↕ I\⊔⌉∇\⊣⊔⟩≀\⊣↕ S†⇕√≀∫⟩⊓⇕ ≀\ C≀⇕√⊓⊔⌉∇ A∇⌋⟨⟩⊔⌉⌋⊔⊓∇⌉⇔ √⊣}⌉∫ ∈△∈∘∈▽∞↙ ACM⇔ ∞∃∀∃↙ ∪∞∞⊎ P↙G⌉≀{{∇⌉† L≀⊒\⌉†⇔ S⌉{⊣\ M↙ F∇⌉⊓⌈⌉\⌊⌉∇}⌉∇⇔ T⟨≀⇕⊣∫ J↙ K⊣∇‡⌉∫⇔ W↙D↙ L⟩⌋⟨⊔⌉\∫⊔⌉⟩\⇔ R≀⌊⌉∇⊔ P↙ N⟩§⇔ J≀⟨\ S↙ O≃D≀\\⌉↕↕⇔ ⊣\⌈ J≀⟨\ C↙ R⊓⊔⊔⌉\⌊⌉∇}↙ T⟨⌉ ⇕⊓↕⊔⟩⊙≀⊒ ⊔∇⊣⌋⌉ ∫⌋⟨⌉⌈⊓↕⟩\} ⌋≀⇕√⟩↕⌉∇↙ J≀⊓∇\⊣↕ ≀{ S⊓√⌉∇⌋≀⇕√⊓⊔⟩\}⇔ ¬▽∞∘∞△∈⇔ ∞∃∃∋↙ ∪∞∈⊎ K⊣∇↕ P⌉⊔⊔⟩∫ ⊣\⌈ R≀⌊⌉∇⊔ C↙ H⊣\∫⌉\↙ P∇≀⊘↕⌉ }⊓⟩⌈⌉⌈ ⌋≀⌈⌉ √≀∫⟩⊔⟩≀\⟩\}↙ I\ P∇≀⌋⌉⌉⌈⟩\}∫ ≀{ ⊔⟨⌉ ACM SIGPLAN ≃∃′ C≀\{⌉∇⌉\⌋⌉ ≀\ P∇≀}∇⊣⇕⇕⟩\} L⊣\}⊓⊣}⌉ D⌉∫⟩}\ ⊣\⌈ I⇕√↕⌉⇕⌉\⊔⊣⊔⟩≀\⇔ √⊣}⌉∫ ∞∘̸∈↙ ACM⇔ ACM⇔ J⊓\⌉ ∞∃∃′↙ ∪∞∋⊎ A⇕⟩⊔⊣⌊⟨ S∇⟩⊑⊣∫⊔⊣⊑⊣ ⊣\⌈ A↕⊣\ E⊓∫⊔⊣⌋⌉↙ ATOM¬ A ∫†∫⊔⌉⇕ {≀∇ ⌊⊓⟩↕⌈⟩\} ⌋⊓∫⊔≀⇕⟩‡⌉⌈ √∇≀}∇⊣⇕ ⊣\⊣↕†↖ ∫⟩∫ ⊔≀≀↕∫↙ I\ P∇≀⌋⌉⌉⌈⟩\}∫ ≀{ ⊔⟨⌉ SIGPLAN≃∃△ C≀\{⌉∇⌉\⌋⌉ ≀\ P∇≀}∇⊣⇕⇕⟩\} L⊣\}⊓⊣}⌉ D⌉∫⟩}\ ⊣\⌈ I⇕√↕⌉⇕⌉\⊔⊣⊔⟩≀\⇔ √⊣}⌉∫ ∞∃∘̸∈′▽↙ ACM⇔ ∞∃∃△↙ ∪∞△⊎ T⟩⇕ A↙ W⊣}\⌉∇⇔ V⊣\⌋⌉ M⊣⊑⌉∇⟩⌋‖⇔ S⊓∫⊣\ G∇⊣⟨⊣⇕⇔ ⊣\⌈ M⟩⌋⟨⊣⌉↕ H⊣∇∇⟩∫≀\↙ A⌋⌋⊓∇⊣⊔⌉ ∫⊔⊣⊔⟩⌋ ⌉∫⊔⟩⇕⊣⊔≀∇∫ {≀∇ √∇≀}∇⊣⇕ ≀√⊔⟩⇕⟩‡⊣⊔⟩≀\↙ I\ P∇≀⌋⌉⌉⌈⟩\}∫ ≀{ ⊔⟨⌉ SIGPLAN≃∃△ C≀\{⌉∇⌉\⌋⌉ ≀\ P∇≀}∇⊣⇕⇕⟩\} L⊣\}⊓⊣}⌉ D⌉∫⟩}\ ⊣\⌈ I⇕√↕⌉⇕⌉\⊔⊣⊔⟩≀\⇔ √⊣}⌉∫ ∀▽∘∃⇎ O∇↕⊣\⌈≀⇔ F↕≀∇⟩⌈⊣⇔ J⊓\⌉ ∞∃∃△↙ ACM↙ ∪∞▽⊎ D⊣⊑⟩⌈ W↙ W⊣↕↕↙ P∇⌉⌈⟩⌋⊔⟩\} √∇≀}∇⊣⇕ ⌊⌉⟨⊣⊑⟩≀∇ ⊓∫⟩\} ∇⌉⊣↕ ≀∇ ⌉∫⊔⟩⇕⊣⊔⌉⌈ √∇≀⊘↕⌉∫↙ I\ P∇≀⌋⌉⌉⌈⟩\}∫ ≀{ ⊔⟨⌉ ACM SIGPLAN ≃∃∞ C≀\{⌉∇⌉\⌋⌉ ≀\ P∇≀}∇⊣⇕⇕⟩\} L⊣\}⊓⊣}⌉ D⌉∫⟩}\ ⊣\⌈ I⇕√↕⌉⇕⌉\⊔⊣⊔⟩≀\⇔ √⊣}⌉∫ ▽∃∘′⇔ T≀∇≀\⊔≀⇔ O\⊔⊣∇⟩≀⇔ C⊣\⊣⌈⊣⇔ J⊓\⌉ ∞∃∃∞↙ ∪∞⊎̸ Y≀⊓{⌉\} W⊓ ⊣\⌈ J⊣⇕⌉∫ R↙ L⊣∇⊓∫↙ S⊔⊣⊔⟩⌋ ⌊∇⊣\⌋⟨ {∇⌉∐⊓⌉\⌋† ⊣\⌈ √∇≀}∇⊣⇕ √∇≀⊘↕⌉ ⊣\⊣↕†∫⟩∫↙ I\ ∈⊔⟨ I\⊔⌉∇\⊣⊔⟩≀\⊣↕ S†⇕√≀∫⟩⊓⇕ ≀\ M⟩⌋∇≀⊣∇⌋⟨⟩⊔⌉⌋⊔⊓∇⌉⇔ √⊣}⌉∫ ∞∘∞∞⇔ S⊣\ J≀∫⌉⇔ C⊣⇔ N≀⊑⌉⇕⌊⌉∇ ∞∃∃△↙ IEEE↙ ∪∞⊎ C↕⟩{{ Y≀⊓\} ⊣\⌈ M⟩⌋⟨⊣⌉↕ D↙ S⇕⟩⊔⟨↙ I⇕√∇≀⊑⟩\} ⊔⟨⌉ ⊣⌋⌋⊓∇⊣⌋† ≀{ ∫⊔⊣⊔⟩⌋ ⌊∇⊣\⌋⟨ √∇⌉⌈⟩⌋⊔⟩≀\ ⊓∫⟩\} ⌊∇⊣\⌋⟨ ⌋≀∇∇⌉↕⊣⊔⟩≀\↙ I\ S⟩§ I\⊔⌉∇\⊣⊔⟩≀\⊣↕ C≀\{⌉∇⌉\⌋⌉ ≀\ A∇⌋⟨⟩⊔⌉⌋⊔⊓∇⊣↕ S⊓√√≀∇⊔ {≀∇ P∇≀}∇⊣⇕⇕⟩\} L⊣\}⊓⊣}⌉∫ ⊣\⌈ O√⌉∇⊣⊔⟩\} S†∫⊔⌉⇕∫⇔ √⊣}⌉∫ ∈∋∈∘∈△∞⇔ O⌋⊔≀⌊⌉∇ ∞∃∃△↙

∈▽